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01. Skills, Training and
the Future of Heat

The HHIC’s Heating Up to Net Zero whitepaper clearly identifies the availability of skilled heating engineers as
a critical component in the transition to low-carbon heating systems.

Heating engineers are usually the main point of consumer contact, advising on and specifying the appropriate
heating technology to be installed in the home. This includes identifying options for how the work can be best
achieved and explaining what modifications to the property are required — if any at all. As the vast majority of
installers are sole traders (c. 70% of Gas Safe registered installers), the same heating engineer will also often
undertake the physical heating installation work and associated commissioning.

It is clear that heat pumps will be a key technology for reaching net zero, though supply of competent labour is
still falling short of what is required. Estimates vary, but an extra 50,000 qualified workers is typically cited as
necessary to meet the government’s target of 600,000 new heat pumps per year by 2028.

However, recent investigations conducted through HHIC and the membership has produced a different potential
picture. If it is assumed that the structure of the industry remains as today, with high numbers of sole traders
delivering the product installs, in addition to all other work such as appliance servicing/general plumbing/fitting
work etc then this could result in a potential figure of circa 150,000 installers needed, based on current industry
structure and working practices. The investigation also revealed that two thirds of these will need to be new
entrants to the industry (See appendices).

The UK’s existing workforce is now ageing. As a 2021 survey conducted by Gemserv in conjunction with heating
industry associations and supported by the Department for Business, Energy and Industrial Strategy found in
2021, more than 50% of heating system installers are aged over 55'. Also, many are unwilling to retrain at a later
stage of their career, leaving the industry at risk of falling behind when firm action on emissions is needed most.
New entrants are key to meeting such important challenges, emphasising the importance of effective training
and development of new skills.

To provide clarity and inform the new and transitioning installers of tomorrow the existing routes

into the industry must be clarified and enhanced to ensure the options are clearly spelled out
and provision to develop this resource is put in place to deliver the competent people we need
for our low-carbon future.

Source: HHIC Heating Up to Net Zero

1 https://gemserv.com/our-thoughts/heating-system-installers-share-their-views-on-the-opportunities-and-risks-they-face-in-
the-transition-to-low-carbon/


https://www.theccc.org.uk/publication/development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-sixth-carbon-budget-element-energy/ 
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02. The Need to Upskill and Diversify

The vast majority of Great Britain (GB) runs on mains natural gas, and over many years this has driven the
development of ‘conventional’ heating industry supply chains and installers’ skillsets. Moreover, high-temperature,
fossil-fuel-fired heating systems have often been quite forgiving of inaccurate specification / design, and training
and qualification has been mainly focused on safety.

With the move towards net zero, and the required diversification of installed heating technologies within GB
homes (e.g. heat pumps, hybrids, and potentially hydrogen boilers), the need for standardisation of installer
competence is now widely recognised. Most also agree the bar needs to be set higher in this respect.

This is to ensure both active heating engineers and those entering the industry in future, fully understand, and
are conversant with, the wider heating and hot water technology mix. This includes the critical importance of
heating system design, and how accurately installing and commissioning to the specified design can impact
upon home energy performance.

~N ~
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Heating and DHW Heating and Heating System and
Appliance DHW System the Home Performance

The building physics of the dwelling must be considered and any limitations identified. The consumer’s individual
needs and circumstances must also be noted, as well as the importance of ongoing maintenance. Securing
consumer ‘buy in’ for newer, unfamiliar heating technologies and system types will depend on the installer’s
ability to complete these checks and communicate effectively. As such, the required heating system specification
and installation process can be seen on the next page.
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Assess - data opportunity (measure and record intervention?)

¢ Fabric
e System

* Heat Generator (incl. Fuel factor)

Design - Assessment now required every time, Low Carbon

and Efficiency knowledge required

e Fabric - suitable or required upgrade
* System - depending on fabric emitters stay as-is or upgraded to LC <55°C
* Heat Generator - repair, like for like replacement, change of tech

* Hot water tank - first time install (i.e. change from combi), replaced

Install — skills and competence to fit in accordance with the Design and repair, service and maintain

¢ Installed in accordance with the Design and Manufacturers instructions

Commission

* Operates the installation for the first time and checks its working as designed

* Benchmark is the leading industry tool for commissioning - as a commisioning tool it could be extended for the
installer to sign off and record any work done on the home. Final stage would be notified service step into a
scheme to record the changes (link to ACS, MCS and Gas Safe equivalent low carbon scheme)

* Final stage would be a notified service step into a scheme to record the changes (link to ACS, MCS and Gas

Safe equivalent low carbon scheme) - for all changes

¢ Close look back into the assessment (before and after)
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03. Heating System Specification and
Installation Process

To support this more detailed process we need some key elements to help maintain quality:

Installation Quality
Training & Process Audit

Education —> Recording —> |
© sife

RICETIA CERTIFIER

Installation Quality Support — Key Processes

The current heating installer population varies widely by age and experience, as well as by qualification and
accredited competencies held. Standardisation in this area is required, and there needs to be additional clarity
around ‘standard’ or recognised pathways into the industry. This section therefore aims to map the current training
and qualification landscape for individual heating installers.

It is now critical to get new entrants into the industry. But first it's helpful to look at the available apprenticeship
pathways while also considering the strengths and weaknesses of the current regime against proposed changes.
This way the industry can identify a best practice route for learners with no prior heating industry experience. It will
also make it easier to identify what gaps exist in current training and competencies for experienced installers.

At first, this may need to be carried out on an individual, ad-hoc basis (e.g. skillscan), but there’s scope to expand
it out to build an accurate picture of the ‘typical’ installer’s skillset. The industry also needs to determine which
training and qualification units can be recommended — or even mandated — for existing installers, repurposed from
apprenticeships or developed from the ground up if they do not already exist.

For the sake of simplicity, England will be the main focus in this paper. Heating technologies under examination
include air source heat pumps and future low-carbon gas boilers as arguably the two most prominent greener
upgrades available to many homes.

It is recognised that some legitimate individual installers may only hold the minimum qualification necessary to
practice (e.g. Gas Safe registration in relevant work categories). This is something the HHIC will map and baseline
for the two heating technologies in question. The expectation is the bar will need to be set significantly higher
moving forward to facilitate a step change for industry skills and competence.



8 /I HEATING ENGINEER APPRENTICESHIP PATHWAYS FOR ENGLAND

04. Heating Engineer Apprenticeship
Pathways for England

The current ‘trailblazer’ apprenticeship model for England is based on employer-led apprenticeship standards,
which have largely replaced the use of National Occupational Standards (NOS). They enjoy broad support,
providing the appropriate level of skill, knowledge, experience and behaviours (SKEB) for the learner to perform
their vocation upon completion. This acknowledges that ongoing learning, attainment of experience and
continuous professional development (CPD) are all essential.

Figure 1 shows the main apprenticeship routes in England divided into relevant heating engineer disciplines. It
can be seen there is no single heating engineer pathway — something which may be harming the end goal of
delivering multi-skilled, competent heating engineers in volume. While all led by employers, the apprenticeships
listed could be seen to compete with each other to a degree. Market forces and operational constraints may also
mean that the actual apprenticeships available from providers are restricted.
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New entrant pathways - engineer

Figure 1. New Entrant Pathways: Heating Engineer

Typical duration (months) 18 months 36 months 48 months

Plumbing and Domestic Heating technician (PDHT - level 3) - under review: Bolt-on’s required?

» Gas Safe registration
(CCN1 & CENWAT), if gas
* Provides grounding in all aspects of heating and plumbing (central heating, sanitary etc.) pathway not chosen

* Max 21K funding

» One fuel specialistm selected in year 4 (one from: environmental technologies
(heat pumps & solar), gas, oil, solid fuel/biomass

« Fitting and servicing domestic water, heating and drainage systems

* F gas

* Low temperature heating?
« Fulfills MCS accreditation requirements (heat pumps and solar HW)

* Includes

water regs, energy efficiency, unvented hot water (G3)
» Should meet heat pump competent persons scheme (CPS) requirements?

* End point-assessment (EPA) required

Gas engineering operative (level 3) Bolt-on’s required?

« Energy efficiency?

Installing and maintaining gas applicanes in a domestic or
non-domestic setting, advising customers on how appliances

work and how to use energy more efficiently * Water regs
« Gas focused apprenticeship leading to Gas Safe registration * UHWSS (G3) - if not
“core and four”, CCN1 plus 4 appliances chosen as one of the 4

required “appliances”

“awareness of green tech...” only
« Low temperature heating?

Max 22k funding

End-point assessment (EPA) required

I Low carbon heating technician (level 3) - in development, 36 months, funding band? I

Refrigeration, Air Conditioning and Heat Pumps Technician
(level 3) - 36 months, £18000




1 0 /I HEATING ENGINEER APPRENTICESHIP PATHWAYS FOR ENGLAND

Challenges Posed by
the Current Heating Engineer Apprenticeship Landscape

* Funding bands and typical ‘on programme’ durations

Figure 1 shows how these apprenticeships could be competing with one another. All have some
degree of overlap, vary by duration and differ in terms of the funding amount able to be drawn down
by the delivering centre or college.

At 48 months, most would agree that the typical duration of the Plumbing & Domestic Heating Technician
apprenticeship (with chosen end fuel specialism) is appropriate, embedding a deep understanding of
the occupation. But an equivalent gas pathway via the gas engineering apprenticeship has a typical
duration of only 18 months, although with slightly higher maximum funding (£22,000 compared to
£21,000). As gas work still provides the volume in the domestic heating industry, this is likely to lead
many learners and their employers to opt for the gas engineering apprenticeship, reducing the time
between learning and earning for all parties.

While the gas engineering apprenticeship does include some heating system content aligned with the
IG/1 domestic training specification, this will not be the core focus of the apprenticeship. Given the
course duration, this could lead to a safe gas engineer as the output, but one with only rudimentary
knowledge of the wider heating system design and operation. For colleges, the delivery of the gas
engineering apprenticeship maximises revenue when compared to the plumbing and domestic heating
technician apprenticeship, enjoying more funding and a greater throughput of learners.

Even if the needs of the learner and employer are better served by the plumbing apprenticeship — i.e.
the envisaged end job role requires the sanitary side of plumbing —the gas pathway is still highly likely
to be selected in place of a potential environmental technologies specialism. This would again mean
that only a basic knowledge of heat pumps would be imparted, and the learner may not achieve the
standard required for membership of heat pump Competent Persons Schemes (CPS), and/or MCS
certification for these technologies.

The situation described can be seen to perpetuate today’s fossil-fuel installer competencies, but miss
the objective of creating a multi-skilled, low-carbon heating engineer workforce. It remains to be seen
if the new low-carbon heating technician apprenticeship in development will help to resolve some of
these issues through increased specialism or add to them.

e Electrical competence

From research, and speaking to apprenticeship stakeholders, none of the apprenticeships listed appear
to go into detailed electrical survey and installation content. HHIC research has shown these aspects
are critical for safe and high-performing heat pump systems. The industry may need to establish and
agree whether the current electrical sub-contracting arrangements (as typically employed for fossil
fuel installations, where needed) remain fit for purpose, or if it is desirable for individual operatives to
acquire the full heat pump installation skillset.
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e  Sanitary content

Learners and/or their employers may not routinely undertake the sanitary side of plumbing as part of their
business. This could therefore dissuade them from undertaking the 48 month (typical) domestic plumbing
and heating technician apprenticeship. Conversely, there may be plumbing employers that do not engage
with gas work, or even heating, so this apprenticeship may not be specific enough for their needs. There is
a valid argument for embedding a broad range of competency in the sector, based on the fact that learners
may diversify the range of work they undertake, e.g. due to a new employer, or by working for themselves.
Despite there being likely areas of transferable skill, this may lead to individual installers attempting work
without the required knowledge in place.

e College staff competence

Local colleges rely on competent staff to be able to satisfy the funded delivery requirements. It can be
difficult to source suitably experienced and qualified (e.g. NVQ level 3) trainers/assessors, even for the
well-established fossil-fuel pathways. This problem is exacerbated when emerging technologies (e.g. heat
pumps) are considered.

* Equipment and space

Heat pumps and ancillary equipment may occupy a larger physical footprint than a gas boiler in the training
centre or college, where there could be restrictions on available space. The capital costs of procuring the
equipment may also be greater. As such, centres and colleges could be left undecided on whether to equip
their learning environments with the technology first or rather wait until sufficient demand exists.

* Geography

Not all apprenticeship pathways may be offered nearby to the learner. Some local colleges, for example,
may only offer the gas engineering apprenticeship or gas pathway of the Plumbing & Domestic Heating
Technician apprenticeship for the reasons discussed above.

In conclusion, there is a growing need to attract new entrants to the industry, be they young people beginning
their career or those retraining. There is still much work to be done on this issue. To promote interest and
uptake among an increasingly environmentally aware population, marketing and communications should
highlight the link between the skilled work of a heating engineer and how they facilitate the transition to
greener technologies.

It may also be worth considering if relevant apprenticeships, currently listed under ‘construction’, would
gain more traction being moved into the ‘engineering’ category. Moreover, Level 3 will invariably qualify
the learner for professional registration with the Engineering Council (EngTech status), and relevant
engineering institutions (e.g. CIPHE, IGEM).



1 2 /I COMPETENCY BY TECHNOLOGY — EXISTING INDIVIDUAL INSTALLERS: GAS APPLIANCES AND SYSTEM SKILLS

05. Competency by Technology —
Existing Individual Installers:
Gas Appliances and System Skills

Figure 2. Practising Engineer Pathways

Mini
I GAS - practicing I Q inimum
RESTYR

| CCN1 CENWAT | OPTIONAL:

Water regs, energy efficiency,

low temperature heating & hot
water, heat pumps foundation G3 req for most

& specialist tech courses, UHWSS work
manufacturers product training

I GAS - new entrant I 1G/1 aligned MLP ACS Assesment
Apprenticeship inc onsite CCN1 CENWAT

experience & portfolio

I PLUMBING I Member of relecant CPS OPTIONAL:

for BR notifiable work Water Regs - required for CPS, MCS, WIAPS, heat
pumps foundation & specialist tech courses,
manufacturers product training

| ELECTRICAL | Relevant electrical CPS for LEVEL 3 RQF Award
self-cert BR notifiable work Requirements for Electrical
Installations BS7671: 18th
Level 3RQF Cert in Install- Edition Wiring Regulations
ing, Testing & Ensuring
Compliance of Electrical Level 3 RQF Award. Initial
Installations in Dwellings Verification & Certification

of Electrical Installations

I HEAT PUMP (ASHP) I OPTIONAL: As above if beyond Relevant electrical CPS for Relevant
MCS installer / designer, simple connection self-cert BR notifiable work F Gas Cert
Govt funder work,

heat pumps foundation &
specialist tech courses,
manufacturers product training

The Accredited Certification Scheme (ACS)
and the Gas Heating Engineer

The majority of GB homes are on mains gas, and so natural-gas-fired boilers have been the predominant
central heating technology. The gas boiler market is very high volume, with roughly 1.7 million units installed
and replaced each year.
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It is a legal requirement in England for heating engineers undertaking gas work to be ‘a class of persons’ approved
by the Health and Safety Executive. Currently, the Gas Safe Register is the only body able to appoint installers in
this way. This is dependent on third party accreditation of operative competence, which is assessed and awarded
by a body recognised by UKAS as able to operate the industry Accredited Certification Scheme (ACS) or equivalent.

To focus on natural gas central heating, and the installation and commissioning of domestic gas boilers, the minimum
individual installer requirements would ‘only’ be:

* Avalid certificate of competence held in CCN1 (natural gas ‘core’) and the CENWAT work category

* Registered with Gas Safe Register (including signing up to and adhering to its rules of registration) as a
gas business, or as an employee of one

NOTE: Individuals are required to renew their accredited ACS competencies held (CCN1, CENWAT), not more than
every five years.

The Different Requirements for New Entrants and Experienced
Category 1 Engineers™’

Registered gas engineers will have been appointed to the Gas Safe Register via a number of entry routes. Some
will have undertaken apprenticeship, aligned to the matters of gas safety criteria, which will have seen them trained
and regularly assessed, as well as gaining ‘on-the-job’ experience. Completion of these courses, especially with the
new trailblazer gas engineering apprenticeship, will have been structured to permit the operative to undergo ACS
assessment upon completion, or in some past cases as an intrinsic part of the qualification itself.

But as the permitted routes to ACS assessment are historically varied and complex, many operatives may be
registered Gas Safe, yet potentially without formal qualification (e.g. NVQ Level 3, or potentially even Level 2). This
is partly because the ACS model allows transferable skills and experience to be recognised, e.g. plumbing and
pipework skills, and the gaps to ‘matters of gas safety’ to be bridged via a managed learning program (MLP). This
will mainly teach the gas elements of work, with a defined portfolio required to be produced that includes evidence
of on-site experience and assessment.

Experienced, registered gas operatives are required to be reassessed in work*? categories held every five years. Yet
training is not a mandatory part of ACS reassessment, something which is often misinterpreted. The reassessment
process is primarily intended to ensure they have kept themselves up to date with changes in industry guidance,
standards, and technology.

Many installers do choose to undertake training before their ACS assessment, which providers will offer. This is
understandable when the individual’s licence to work, and therefore earn a living, is tied to successful reassessment.
Most choose to take the training and give themselves the best chance of passing.

NOTE: The ACS reassessment process is currently being revised to focus more on assessing the demonstrable
key skills which registered engineers are likely to need to practice routinely in their daily work (and so should easily
be able to demonstrate competence at time of assessment). This revision will ensure that the skills are better
embedded and not just learnt to pass the assessment.

* The relevant qualifications which an engineer needs to hold to be categorised as ‘Cat 1’ for accessing ACS.

*2 Reassessment only covers matters of gas safety not all of the requirements
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06. Heating System Design Skills —
Expanding Individual Installer
Knowledge

The scope of the ACS scheme is drawn tightly around ‘matters of gas safety’. But those working on gas boilers
will be connecting them to a wider heating system, where energy efficiency and comfort can be affected (as well
as safety, which is the focus of ACS).

A positive development here has been the inception of IGEM’s IG/1 Standards of Training in Gas Work for New
Entrants and its supporting specifications, which define the minimum training content, and duration, for new
entrants to the gas industry. Organisations delivering training leading to initial ACS assessment must have their
course content authorised by IGEM, as being aligned to IG/1. The ACS assessment centres must then check for
a suitable certificate of training, before allowing candidates to undergo initial assessment.

This positive step sought to stamp out any availability of much-maligned ‘fast track’ courses, which fail to equip
the learner with the depth of required knowledge for both gas and heating system aspects.

Importantly, IG/1 mandates aspects of training peripheral to gas safety which are fundamental skills needed by
all heating engineers. Examples being heat loss calculation, emitter sizing, system flow rates, and sizing pump
duties. This should ensure that new entrants to the gas industry have at least a foundation knowledge of these
important issues, which can be further built on through more bespoke training at a later date.
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Currently the scope of IGEM/IG/1 is for new entrants to the industry, be that via apprenticeship, qualification or MLP.
The programmes formed as part of this training are audited by a ‘Recogniser of Training’, who is approved by the
Authoriser of Training (currently IGEM). The requirements of IGEM/IG/1 and the respective training specifications
are generally not mandatory where an experienced (minimum 12 months) gas engineer is seeking to extend their
scope (sector) or range (appliances) of work. For example, an engineer could have completed a MLP for the
installation and maintenance of cookers, and then undertake their CKR1 ACS assessment. Should they wish to
extend their range a year later and undertake CENWAT, they are not bound by the requirements of IGEM/IG/1 and
its additional training requirements.

This poses a potential problem. Before October 2017, for example, when 1G/1 became effective, there may not have been
any requirement via the ACS entry routes for installers to be equipped with basic knowledge about system design (e.g. heat
loss calculation). This has likely been exacerbated by the high-volume boiler replacement market, where the heat generator
is often replaced on a like-for-like basis (e.g. type, size, output, location). As such, limited assessment, if any, of the actual
dwelling heat load and wider heating system may have been undertaken.

Consequently, there could now be a large number of registered gas engineers who have not been trained on these matters
and may not fully comprehend the science and physics that underpins it. Equally, some may have undergone relevant
training initially but have forgotten the skills if they have not been used regularly.

This raises the idea of an individual installer training passport, which could be used to both set minimum training requirements
and evidence them effectively. In future, completing a recognised low-temperature heating and hot water course that covers
all technologies (potentially alongside a heat pump installation course) should be a requirement.

The need for an initiative like this is clear. Recent research into the attitudes of gas installers has revealed an ageing
workforce that is reluctant to retrain for anything other than gas appliances. This perception persists because many still
believe they will be operational for some time after newer technologies are introduced.? These views only make it more
difficult to secure new entrants into the heating installation industry particularly where renewables are concerned.

2 https://gemserv.com/our-thoughts/heating-system-installers-share-their-views-on-the-opportunities-and-risks-they-face-in-
the-transition-to-low-carbon/


https://www.theccc.org.uk/publication/development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-sixth-carbon-budget-element-energy/ 
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07. Hydrogen Appliance Skills

While newly built homes will move away from fossil fuels in the near future, it is nevertheless important to note the
UK will still have millions of properties with existing gas appliances in need of regular maintenance. Despite policy
not being in place yet, the potential for hydrogen-ready appliances in these homes is clear.

This situation highlights why it is necessary for gas competence to remain part of the training for today’s heating
engineers, even if the focus is now shifting towards heat pump installation. This idea is supported by recent work
from Energy & Utility Skills and IGEM, which focuses on developing a hydrogen competency framework. While
this has been done to support pioneering real-world trials, it also provides the industry with a low-carbon gas
competency framework subject to the government’s decision on a role for hydrogen-based heating.

Many important aspects of understanding low-temperature heating systems will be common across different heating
technologies, e.g. mean water temperatures (MWT), system flow rates, emitter sizing. As such, this particular
package of works is focused on the differing characteristics of hydrogen gas and its impact on gas engineer
competency requirements which will revolve around gas safety.®

The resulting outputs of the design development stages are:
1. A comparative analysis of hydrogen and existing hydrocarbon gases
2. Askills matrix that translates the analysis into skills, knowledge and understanding

3. Aninterim hydrogen technical standard that defines acceptable parameters
and requirements for hydrogen installation work

4. Ahydrogen training specification that will enable training course consistency
and facilitate industry recognition

5. An independent hydrogen assessment module that will facilitate the addition of a hydrogen competence
category on the Gas Safe Register

3 https://www.euskills.co.uk/2021/05/21/hydrogen-competency-framework-report-published/


https://www.theccc.org.uk/publication/development-of-trajectories-for-residential-heat-decarbonisation-to-inform-the-sixth-carbon-budget-element-energy/ 
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08. Gas Safe Register and Competent
Persons Schemes (CPS)

The Gas Safe Register is not technically a CPS, due to the unique and separate legal requirement to be a ‘class
of persons’ for gas work. But it does operate in a near-identical fashion, and is listed and authorised by The
Department for Levelling Up, Housing & Communities (DLUHC) in Schedule 3 of Building Regulations to permit
its members to self-certify relevant in-scope work.

This means that its members (i.e. registered businesses) can self-certify notifiable building work, such as gas
boiler replacements, the installation of hot water storage systems connected to gas-fired heating systems
(separate UHWSS certification required for unvented cylinders), and providing heating controls to gas-fired
heating systems. As such, the vast majority of notifiable gas heating work will fall under CPS scope and should
be notified either directly to Gas Safe Register, or through an approved third party such as a boiler manufacturer,
or another CPS provider.

The CPS are underpinned by defined Minimum Technical Competencies (MTCs), which relate to the type of
notifiable work under consideration. In essence, they detail what technical knowledge and skill the CPS member
company must hold in order to be able to undertake the relevant building work on a self-certification basis and
without the oversight or prior involvement of local authority building control (LABC).

The CPS operators are approved by DLUHC for the relevant area of building work, with UKAS assistance.

At time of writing, the MTCs are under industry review led by DLUHC. This includes those for heating and hot
water systems, combustion appliances and heat pumps. Agreed changes may influence and impact the required
verifiable competence requirements that gas engineers must hold, and so those that Gas Safe Register and
other relevant CPS will need to validate somehow to permit self-certification for their members.
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09. Electric Heat Pumps and Systems

Air Source Heat Pumps (ASHP)

While there are a number of different heat pump designs, the focus here will be on ASHPs supplying heat to a
hydronic heating system as the most common solution for domestic dwellings.

Due to the foothold of gas heating in on-grid dwellings, and generally oil or LPG in off-grid, heat pumps have until now
been a relatively niche product for domestic consumers. This is despite attracting past funding under the Domestic
Renewable Heat Incentive (DRHI), which is now replaced by the Boiler Upgrade Scheme (BUS) subsidies.

Today’s UK domestic gas boiler market sees roughly 1.7 million units installed and/or replaced per year (figures correct
as of 2021). Despite being a growing market, heat pumps lag far behind at around 50,000 installation per year.*

Nevertheless, itis clear that heat pumps feature prominently in all potential government pathways to the decarbonisation
of domestic heat, with ambitious plans to deliver 600,000 installed heat pump units each year by 2028. This target,
and intermediate delivery milestones, will require a much greater number of qualified and appropriately skilled heat
pump installers - a mixture of new entrants to the industry, and upskilled fossil fuel engineers.

“The HHIC estimates that circa 150,000 fully trained heating engineers will be required to meet

government targets if the industry structure remains as today. Two thirds of which will need to
be new entrants to industry.”

Heat Pumps and Competent Persons Schemes (CPS)

Even if not undertaken as part of government-funded work, heat pump installations will invariably be classified
as ‘building work’ as per Building Regulations 2010. This attracts specific requirements under Part L and likely
Part P (being an electric heating technology). Other parts of the regulations may also apply.

As before, legitimate notifiable ‘building work’ of this type must either be subject to scrutiny by local authority
building control (LABC), or self-certified by members of an appropriate CPS. As with gas boiler work, the latter is
invariably a more practical solution, particularly during replacement and renovation, and so is the route by which
most installations will be notified to the local authority.

Unlike with gas work, there is currently no specific legal requirement for heat pump installation companies

4 AFlexible Route to Decarbonise Heat
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to be registered under a CPS, or to MCS (see below). In theory, anybody can undertake this work outside
of government-funded schemes, as long as they are ‘competent’ and the work complies with the law. LABC
involvement would be required whenever ‘building work’ is not undertaken through a CPS. However, it should
also be noted that LABC will also have a problem similar to Colleges and Training centers regarding access to
personnel competent in Heat Pumps and system design

The role and value of a mandatory heat pump CPS membership should be considered, as a requirement for any
business engaging with heat pump installation.
The Role of the Microgeneration Certification Scheme (MCS)

An installation business must be MCS-accredited in order for their customer to access any government heat
pump funding they may be eligible for.

The HBS says that there are currently 1,100 MCS-registered and qualified heat pump installation
companies in the UK

Source: Did No One Call the Plumber? Social Market Foundation, 2021

This is where another key difference emerges between the gas boiler and heat pump markets. While businesses
undertaking gas work must be Gas Safe registered, engineers are required to register at an operative level and
individuals only undertake work they hold the accredited competencies for.

MCS registration is at business-level only, and requires the company to appoint technical personnel to undertake
the work directly, or be able to oversee and quality-assure the work of others, e.g. through sub-contract and
quality management systems. Therefore, 1,100 is the number of MCS-registered businesses (heat pump scope
of work) whereas the number of directly competent, and verifiable, individual installers, will vary within each.

This type of model, where businesses are able to share and subcontract key MCS duty-holder roles, is often
referred to as an ‘umbrella scheme’. Only recently has MCS consulted on potential changes to how it authorises
and enables such schemes, with some changes planned.®

Previously, MCS-registered businesses had to be accredited to MIS 3005 in order to undertake heat pump work.
This covered all aspects, including design and installation which the organisation had to demonstrate competence
against. Taking effect from 1 April 2022, MIS 3005 will be split into two separate ‘design’ and ‘installation’ standards.
This will mean businesses can opt to demonstrate competence against one aspect only, or both.®

Currently, there is no official accreditation or qualification framework for heat pump installers in the
same way that gas installers must be registered Gas Safe to fit a boiler. However, in order for consumers
to claim government grants (such as the existing Renewable Heat Incentive or the recently announced
Boiler Upgrade Scheme), the heat pump installers doing the work must be MCS-registered. That
registration requires the following:

* Level 2/3 NVQ in domestic plumbing

5 https://mcscertified.com/findings-of-the-umbrella-scheme-consultation/

6 https://mcscertified.com/wp-content/uploads/2021/12/MIS-3005-D-Heat-Pump-Design-Issue-1.0.pdf
https://mcscertified.com/wp-content/uploads/2021/12/MIS-3005-1-Heat-Pump-Installation-Issue-1.0.pdf
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* Heat pump-specific training
* On-the-job training for around six months
Source: Installing for Time? Social Market Foundation, 2022

Due to the government funding on offer through DRHI, and now BUS, it is believed most domestic heat pump
installations are undertaken in accordance with MCS standards, by MCS-accredited businesses. MCS is not
applicable to standalone gas boiler work.

Additional Heat Pump Competency Considerations
F Gas:

The F Gas Regulation No 517/2014 became law on 1 January 2015, and is retained in UK law (as amended)
post-Brexit. It places legal obligations on operators of equipment that contain F Gases, placing the need for
personnel working in the air conditioning and refrigeration industry to prove competence. The regulations apply
to all stationary equipment containing F Gases.

The level of competence to be held depends on the task(s) to be performed, with operatives mainly requiring F
gas competence for ‘split’ systems where refrigerant lines are to be charged and/or tested.

Conversely, monobloc heat pump units are supplied with the refrigerant circuits hermetically sealed at time of
factory production, and installing tasks will generally be limited to mounting and connecting the unit only (not
working on or breaking into refrigerant lines).

This is in line with an extract from MCS standard MIS 3005:

For two- or multi-piece split systems, personnel shall be appropriately qualified for the handling
of refrigerants e.g. EU F-GAS regulations, the Fluorinated Greenhouse Gases Regulations

Source: The Heat Pump Standard, MIS 3005-D ISSUE 1.0

In both cases (split and monobloc), these are skills and knowledge not typically found among fossil fuel heating
engineers, and there is likely to be a requirement for at least some upskilling — e.g. heat pump awareness
training as a minimum — with more in-depth training and certification for work in scope of the F gas regulations.

To aid labour supply problems, the industry should also consider possible pathways and upskilling into heat
pump competence for refrigeration and air conditioning engineers, given the common areas of knowledge.

With the increasing use of low Global Warming Potential (GWP) refrigerants, such as R290 (propane), there
may also be some basic existing skills and knowledge amongst LPG-qualified installers. However, the latter
would most likely only extend to awareness of how a flammable gas denser than air (and natural gas) behaves,
as opposed to its function when used as part of a process and in contrast to conventional combustion.
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10. Skills Overlaps and the Importance
of Electrical Competence

Boilers and heat pumps are distinct technologies requiring different skillsets. However, the installation and use
of these technologies in the home sees more of an overlap between plumbing, heating and electrical knowledge.

If it is accepted that low-temperature systems are essential moving forward, the system requirements for both
plumbing and heating will be very similar in most cases. Flow temperatures and Mean Water Temperature
(MWT) will be reduced, and emitters generally enlarged, subject to fabric and/or air-tightness improvements
made to the dwelling. That said, there may still be different design considerations in certain properties. These
include buffer tanks and/or hot water storage for heat pumps, and hydraulic separation.

With electrical competence, and especially heat pumps, this takes on critical importance.

Electrical Installation Skills

HHIC research indicates that many retrofit boiler replacements use the existing electrical connection point,
e.g. fused spur or unswitched socket. In many cases the existing wiring is used, and potentially no notifiable
electrical work (Part P) is undertaken.

However, there may be circumstances that will involve Part P notifiable work — e.g. change of boiler location or
the need to run >2m of wiring. It is possible that some gas engineers may hold this competence and be members
of an appropriate electrical CPS (as well as being on the Gas Safe Register) but it is still a rarity. If they do not, an
electrical sub-contractor is likely to be used. Gas engineers may have an electrically competent associate they
can subcontract work, or larger businesses may have an in-house electrical expert or dedicated team.

Required gas engineer tasks for heating electrics will tend to be limited to checking mains polarity and voltages,
and using a multimeter to check component resistances. In effect, a self-declaration from gas engineers is now
required to be made at time of ACS assessment/reassessment, stating they are competent to perform safe
electrical isolation (although optional, not mandatory). There is widespread industry clamour (with HHIC support)
to take this to the next level, with a practical trade test as a prerequisite to ACS assessment/reassessment in
relevant work categories.

New entrants to the gas industry will be trained in such skills, via the mandatory IG/1 approved training specification.

Note: There is ongoing industry discussion about how many operatives are electrically competent in these matters
(particularly safe isolation), and how the industry can validate this for the safety and wellbeing of operatives and
their customers. But this uncertainty may itself be an indicator of the lack of standardised electrical competence
amongst individual fossil-fuel heating installers.
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For heat pumps, then, electrical competence is fundamental to their correct specification and eventual installation.

Feedback suggests that pre-installation surveys are of particular importance, to assess factors such as adequate
main fuse rating, heat pump impact on installed electrical load diversity, and consumer unit configuration (e.g.
are there spare circuits, or those which can be upgraded/repurposed if required?).

While individual heating engineers may have a working knowledge of such considerations, they are not
necessarily formally instructed in such matters within gas and plumbing courses or qualifications. As such,
specialist knowledge and skills to perform these tasks competently may be required.

The extract below is taken from the new ‘design’ element of the MCS MIS 3005 standard. While this is a general
statement, the expectation is that some of the considerations mentioned above may need to be factored in:

5.7 General Design Considerations

5.7.1 The MCS Contractor shall ensure that the electricity supply
is adequate for the size of heat pump specified

Source: The Heat Pump Standard, MIS 3005-D ISSUE 1.0

In the context of MCS, it is again the business which is the registrant. To be certificated, it will need to demonstrate it
has employed individuals or available workers who have the appropriate competencies for the technologies in scope.

Figure 2 details the typical electrical qualifications which would be required to undertake the specialist electrical
elements of heat pump installation work, e.g. notifiable building work under Part P. Such qualification will not
be common among heating installers, or even heat pump installers. Should the industry pursue an electrical
qualification at this level for individual installers? This is a question that needs answering.

Anecdotally, electrical theory has often been a challenge for many NVQ Level 2/3 learners on the heating
apprenticeship pathways, and this is at a far more basic level than would be found within the specialist electrical
qualifications listed.

As before, the existing subcontract arrangements for electrical work are well established. They appear to form
part of a supply chain that has worked well over many years in a high-volume market, with electricians invariably
having a very broad range of other electrical work to undertake.

While perhaps desirable, is it realistic to expect the heating industry to deliver individual heating installers who
are also electricians, in the correct volumes, and with the other associated challenges the industry is facing?
Moreover, should it concentrate more on raising the bar regarding system design and hydronics, as well as
embedding a more advanced electrical capability, but one that would fall short of the ‘full electrician’ scope?
Again, these are questions that require closer examination and cross-industry debate.
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Plumbing Skills

Plumbing is a broad term, with plumbers often referred to as heating engineers and vice versa.

The skillset can include aspects of heating installation and maintenance, such as fitting radiators, vented hot
water cylinders, and running connecting pipework. Notifiable work, such as installing heat-producing appliances
or hot water storage systems, must be undertaken within a CPS to avoid direct assessment. Exceptions would
typically be the likes of first-fix and second-fix plumbing in new-build projects, which will have been subject to
full plans via building control.

Depending on the range of work undertaken, plumbers are likely to be a member of a relevant CPS, which will
usually include a focus on Part G and H of Building Regulations. The installation/maintenance of unvented hot
water storage systems (UHWSS), a common aspect of many modern heating systems with hot water storage,
requires a separate, third-party certification under Part G3.

The Water Supply (Water Fittings) Regulations 1999 apply in England. They have a specific purpose to prevent
misuse, waste, undue consumption or erroneous measurement and, most importantly, to prevent contamination
of drinking water.

While plumbers and water users must always comply with regulations, there is not a requirement for operatives
to be qualified or accredited against them. However, many plumbing operatives will be, as this is a requirement
for membership of a plumbing CPS, MCS registration in associated work areas/technologies, and for the Water
Industry Approved Plumber Scheme (WIAPS).

A plumbing background is a common platform for those subsequently upskilling to Gas Safe registration, via a
managed learning program (MLP). This is because there are naturally many transferable skills, e.g. running and
jointing pipework, sizing and selecting emitters, and barring the specialist heat generator and/or fuel competencies.
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11. Conclusions

1. The industry needs more new competent heating engineers training and qualifying at speed. Estimated
to be circa 150,000. Two thirds of which need to be new entrants to industry.

2. Many existing heating engineers also require additional knowledge and skills, which can necessitate
expensive (either cost of training, and/or loss of earnings due to time ‘off tools’) and time-consuming
training.

3. Existing new entrant apprenticeship pathways are in practice based around conventional trades.
For example, plumber (Domestic Plumbing & Heating Technician), gas engineer (Gas Engineering),
and electrician (Domestic Electrician). The heating technology and installer practice landscape
is changing, and there is increasing overlap of associated trades and their required skillsets.
The current apprenticeship model may be hindering progress, by being restricted to delivering
apprentices against clearly defined, yet potentially dated, single occupations. This has led to the
development of further apprenticeships, seeking a fix, such as the forthcoming Low Carbon Heating
Technician apprenticeship, which may risk further splintering the heating engineer apprenticeship
landscape. This may result in even greater complexity for apprenticeship supply chain actors (potential
candidates, training centres, government), at a time when a coherent and clearly defined plan to train
and upskill workers is needed most. There is a disproportionate influence of apprenticeship funding
bands, and minimum apprenticeship durations, leading to market forces which encourage shorter,
higher funded apprenticeships, and which exacerbates the issue of multiple similar apprenticeships
being available. Gas engineering and the gas pathway of the Domestic Plumbing & Heating Technician
still dominate, as the preferred routes for learners to enter and install in the high-volume gas boiler
market, with its steady demand from consumers, and reliable revenues.

4. There is need for a common level of installer ability to survey a dwelling for suitable heating systems/
technologies, to include an appreciation of existing insulation and building fabric, and the property’s
electrical supply arrangements/capacity (recommendation five below elaborates). There is also a
need for installers to be able to design for low-temperature heating systems — no matter the heating
technology used.
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5. Electrical heating technologies, such as heat pumps, do require a much greater level of installer
electrical knowledge. Our research indicates that to deliver a fully capable heating engineer, adept in
the electrical survey and installation aspects for heat pumps, would in essence require them to become
a fully qualified electrician. While this may be desirable, it adds significant training cost and time to what
is already required to be undertaken to meet the heating engineer benchmarks. This could hamper the
ability to meet ambitious installer volume targets, and deter potential learners. More pressing is that an
adequate base level of electrical competence is embedded within apprenticeships and installer training.
The current sub-contracting relationship most gas installers employ, where needed, already works well,
in delivering a high volume of heating related minor electrical works in a safe and compliant manner.
However, the surveying heating engineer needs to be equipped with enough knowledge to be able to
make an initial appraisal of the electrical supply and capacity arrangements for the dwelling, and so the
viability of the property to accommodate electrical heating (with or without upgrade). This initial survey
will then inform what, if any, electrical specialism(s) may need to be engaged, sub-contracted etc.

6. Proving baseline competence at present is becoming increasingly complex due to the growing number
of sectors involved, and inherent difficulties in establishing the time when a person qualified or became
active in the industry, and the qualifications they gained at the time, or have since gained.

7. The heating and hot water industry can be indecisive on how it improves and/or validates competence
of engineers (i.e. robust vs. restrictive).
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12. Recommendations

1. Long-term skills funding commitments (minimum of five years) to enable:
a. Attractive and affordable new entrant routes

b. Financial support for skill transition for existing engineers

This will allow training providers and employers to strategically plan and provide confidence for investment
into facilities and staff. Will require feedback and lobbying to the Department of Education.

2. Review of apprenticeships with ‘Heating Engineers’ in scope

a. Review of gas and plumbing (and any other variants) to ensure any trade with space heating
relevance includes minimum common design and installation standards/requirements,
regardless of heat source. This should include knowledge of the design of low-temperature
heating systems.

b. Investigate how ‘specialist’ additions can be added to a common heating engineer
apprenticeship framework, based on individual choice/need — typically used in degree type
qualifications (core modules and additional units). The minimum standards would be expected
to change less often than additional unit content. Units could contain credits that would reflect
their difficulty and cost/effort to achieve.

c. Find a mechanism to enable apprenticeships to be updated quickly and simply to reflect
changing industry needs.

d. A coordinating body should be formed (e.g. National Home Heating Skills Academy), or,
preferably, existing ones bolstered or amalgamated (e.g. IfA), to ensure there is an overarching
strategy for the delivery of heating apprenticeships, and clarity on training routes for heating
engineers.

3. Review modern Minimum Standards for commonly required skillsets

a. Given the prevalence of Competent Persons Schemes (CPS) members undertaking heating
installations (to include Gas Safe Register for gas appliances, in this context), the MTCs should
be a primary reference for heating engineer competence. The current review of the MTCs
should define the modern competencies required for each scheme area of notifiable work, and
this must be validated by the scheme operators.

b. MCS, as the nominated scheme to enable government funding for renewable heating
installation work, should align with the defined MTCs. This as the majority of heat pump work is
carried out under the auspices of MCS, and so to avoid divergence of standards.

c. Abase level of electrical surveying competence should be embedded in all cross-cutting
(technology agnostic) heating engineer competencies.

d. Low-temperature heating system design knowledge should be a prerequisite for all new
entrants, and existing engineers on refresher/renewal courses.
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4. Practical development routes for existing/practising engineers

a. Define, publish, and advertise industry recognised qualifications matrix of minimum
requirements to undertake activities/registration.

b. Agree where historical/grandfather rights (experience) would be accepted in place of
qualification (‘experienced worker route’). This should include processes to ensure a consistent
and appropriate / robust assessment of any claimed prior learning.

c. Differentiate between individual and organisational competence — a balance needs to be struck.
The industry should enable organisations to monitor and develop the competence of their
employees, with a degree of oversight, where relevant, from Competent Persons Schemes,
MCS etc. However, validated competence at an individual level, e.g. the Gas Safe Register of
Oftec model, is more robust, and there should be an industry debate on how best to approach
this. This is particularly pertinent, with the current, wider built environment focus on competency
being progressed under the new building safety regime.

d. Consideration should be given as to whether the Gas Safe Register installer fee could be used
to subsidise a short, recognised low-temperature heating and hot water system design course,
for those unable to evidence the underpinning MTC criteria (e.qg. if existing qualifications do not
align with the outputs from the recommended exercises referred to here in 2.b and/or 4.a). A
certificated course of this type would assist Gas Safe Register in validating the relevant MTCs,
and a precedent already exists, with a similar exercise deployed with the advent of mandatory
condensing boilers in 2005. The emphasis here on Gas Safe is due to there currently being
circa 115,000 registered engineers holding CENWAT, and as it is likely that a large proportion
of heat pump installers of the future, are the fossil fuel installers of today, who will need to
transition/diversify. This would also be a quicker, and more effective way to upskill (where
necessary), than to wait for the five-year ACS reassessment cycle, which is known to have
challenges and barriers around its current, strict ‘matters of gas safety’ remit.

5. Need to evidence proficiency — the skills/training passport

a. Create a training passport to allow engineers to consolidate their relevant qualifications and
proficiency to prospective customers all in one document.

b. Future low-carbon heating skills will involve several different professions, so it will be necessary
to have a common method of demonstrating proficiency via a ‘training passport’ or a skills card.
Electrical proficiency level, design proficiency for low-temperature heating systems, Gas Safe
qualifications, plumbing skills etc should all be brought together in the passport.

c. The passport can serve as a monitor of progress through the various training and skills
programmes, as well as ultimate confirmation of skill level and next assessment dates to any
audit/assessor, employer or customer.
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13. Appendices

Installer Number Calculations

Itis well known that the Heating industry needs to expand its skill base of qualified Heat Pump installers in order
to ensure high quality installs of Heat Pumps as we work towards the governments stated target of 600,000 Heat
pumps installed per annum by 2028.

However, whilst estimates vary, most calculate the requirement from the perspective of installation time required
for a heat pump and exclude many other tasks that a heating engineer currently does today as part of their
yearly portfolio of activities.

Currently, 111,000 Gas safe registered installers fit 1.7m boilers, an average of 15.3 boilers per installer- due to
other work being performed.

Several recent studies have shown that a typical gas installer only spends 45% of their time installing gas boilers,
the rest of the time is on other tasks such as Boiler servicing and repair, Plumbing and other installation work.

This work has been done from the perspective of the existing gas safe registered installer and with the
assumptions highlighted on the following page, estimates the number of actual qualified engineers would be
required to meet the government targets.

The principal aim of this work is to highlight that many more new installers are required in the industry to achieve
the government targets for installation of the 600k heat pumps by 2028 — and if the structure of the industry
remains similar to today (small SME’s) - and it is expected that the current gas safe installer population
will drive the start of the HP installation uptake — we will require circa 150,000 installers (new and existing)
trained to install Heat Pumps.

TODAY (2021/2022)

Number of boilers installed per annum 1,700.000

Number of installers fitting boilers
. e Hing bol 111,000 Gas Safe latest figures (qualified to install boilers)
(gas safe registered)
Relatively low average due to other work as a gas
1.8 safe engineer does ant the fact the majority are

very small businesses (see backup)

Number of boilers installed per
Installer per annum

Number of working days per annum 220
Number of boilers installed on 8,500
average per day currently
Number of AWHP’s bei
Humber o Ll 55,000 Note-AWHP 55k, GSHP 4.3k = 59.3k in 2021
installed per annum today
MCS estimate (actual MCS registered is circa
Number of existing HP installers 3,500 I (actu g s
1500)
Number of HP’s installed per 15.7 Note: currently a lot of contract work (70%/30%
(MCS estimate) installer ’ vs 1-off)
Heat pump system takes on average Boiler typical spec/design/install time = 1.5 to
3x times to spec/design/install a boiler 3 man-days HP typical spec/design/install time

(if the majority on replacement systems) (AWHP) = 6 to 9 man-days
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IN 2028

Number of domestic heating Assume total domestic heating market holds at

1,700.000

systems installed per year 1.7m heating systems

N f boil

.umbero boilers to be 1.100.000

installed per annum

Number of heat pumpts to be

: . pump 600,000 Government target for 2028

installed per annum

Number of installers fitting boilers 111.000 Gas Safe figures (qualified to install boilers) -
(gas safe registered) ' assume as today

Assume: - Heat pump system takes on average 3 x time to spec/design/install a boiler
(if the majority on replacement systems)
Gas safe installers who fit both boilers and heat pumps:

Currently around 50% of current installers are
% of Gas safe installers that 50% planning to retire in the next 10 years and hence
are wanting to also install HP’s majority of these are reluctant to take on addition-
al activities - they have enough gas work
1. Total number of gas safe installers . o, Number of Gas safe installers to be upskilled
planning/willing to install HP’s
Average number of boilers 9.9 Reduced number per installer
installed per Installer per annum due to reduced boiler market
Average number of Heat pumps fitted per 18 Time previously spent fitting 5.4 boilers
gas safe installer (15.3-9.9) divided by 3 for HP’s
55.5k boiler & HP installers will only fit 550k boil-
ers at 9.9 per installer so will need to retrain (or
1,100.000 train) at least 36k gas safe installers to continue

installing boilers in 2028 (at 15.3 boilers per

Total number of boilers to be
fitted by gas safe installers in 2028

installer)
Total number of HP’s fitted
100,000 55,5500 x 1.8
by gas safe installers in 2028 X
Hence, total number of HP’s to be fitted
by new entrants to industry (and existing 500,000 In order to get to government target of 600,000

installers)

This assumes the same work profile as gas

installers (same proportion if time spent on other
Average number of HP’s that can be ( prop P

. . 5.1 work - eg plumbing/bathroom fitting etc) hence

installed per (HP only) installer per year 15.3 boilers = 5.1 HP's if HP takes 3 instal time
of boilers

2. Number of new HP installers 87.000 This is net of the AWHP installed today

needed to install 500,000 HP’s ’ (500k-55k) / 5.1

Total number of trained installers required:
1 - Gas safe Installers to be upskilled : 55,500
2 - New HP installers to be trained: 87,000

Total number of trained installers required: 142,500
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Note: majority of the new HP installers are replacing the 55,500 gas safe installers to leave the industry- so would
still be required to cover the additional non-boiler activities that these 55,500 gas safe installers used to do.

Note: The remaining 55,500 gas installers who are also looking to install HP’s will only install 550k boilers so we
will still need to bring in additional 36,000 new gas safe installers to cover the gas boiler installs at the calculated
install rate.

Note: a replacement installation would still require disconnection of the original gas boiler so a gas safe qualified
installer required- which will potentially drive further requirements for gas safe qualifications for HP installers as
well (particularly if number of pure gas installers declines)

Note: The lower install rate for heat pumps considered is relative to boilers. Movement to lower temperature
systems for all heating systems in future will lower the install time for heat pumps if the system is more ‘heat
pump ready’.

Note: currently the HP market is expanding, installers currently have a greater proportion of time on pure HP
installs due to this- however as it becomes more mature and installer competition grows it will evolve more
towards the current market model.
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