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Paying for Covid?  

House prices and the pandemic

Editor’s introduction

It is always good to welcome back old friends. 
Alex Pollock is a long -time supporter of the 
journal (and of the IUHF) and we are therefore 
very pleased to see him back at the helm 
of our North America column. In fact, it is 
Alex’s column in this issue that provides the 
starting-point for my ruminations on a subject 
that may seem surprising in the middle of a 
Pandemic- rising house prices. 

House prices are rising rapidly in both the US 
and Canada as evidenced by the key house 
price indices, showing 13% rises in the US 
for the year to March 2021 and a 7% rise in 
Canada for the year to May. Just as striking 
are the figures for Australia, where house 
prices are still rising at the rate of around 
6% with a large increase in mortgage credit 
transactions.  In New Zealand, according to 
our Asia-Pacific regional article, rises have 
been so rapid at 23% year-on -year, that Prime 
Minister Jacinda Arden has warned of the risk 
of a “housing bubble”. 

Here in the UK, which has had one of the 
highest rates of Covid-related deaths in the 
world per head of population, the house price 
situation is less extreme but nevertheless 
has confounded many commentators with an 
annual rise of 9.5% according to the Halifax 
index for May 2021. 

There are, of course, plenty of examples of 
markets where prices are cooling (such as 
Indonesia), but there is a collection of relatively 
mature economies where prices continue to 
rise substantially, as they have through the 
pandemic. 

One can point to causal factors in individual 
countries. The impact of the central banks in 
buying up mortgages in the US and Canada 
is cited by Alex in his column. In the UK there 
has been a stamp duty exemption which has 
undoubtedly fuelled the market and there is 
some evidence that the pandemic-related 
downturn in the commercial property mar-
ket has encouraged investors to switch into 
residential markets. In Australia, as Alan 

Morris points out in his article, lack of action 
by central authorities and activity by investors 
are both factors.

However, are specific national factors enough 
to explain the phenomenon of a number of 
major markets booming during the pandemic? 
After all, although some individuals have 
escaped major losses and even had a chance 
to save while working at home, the picture 
for many more has been bleak. In the UK for 
instance, although many people have paid off 
debt during 2020 and 2021, a minority have 
seen their indebtedness increase substantially 
even without taking into account the wide-
spread use of suspended mortgage payments.  
Many have seen their incomes drop due to 
illness or lockdowns, and overall, economic 
output is lower than it would otherwise have 
been. These are phenomena that can be seen 
across the globe. 

The question of why these markets have con-
tinued to see a rapid growth in prices is not 
just an academic one. If, as the New Zealand 
Premier has hinted, these rises have some 
of the characteristics of a bubble, then there 
may be the prospect of that bubble bursting 
as many of the support measures put in place 
to help individuals and businesses through the 
pandemic are progressively lifted and gov-
ernments impose a range of fiscal measures 
designed to claw back the cost of that sup-
port. A large-scale housing market downturn 
in countries that have so far appeared to be 
immune would be anything but welcome. This 
is an area where further research and analysis 
are urgently needed. 

Our first main article in this issue focusses 
on the USA and examines a key challenge 
facing the new Biden Administration. In 2020, 
Joseph Fraker published a significant article 
on the differing homeownership prospects 
for white and black homeowners.1 The article 
exposed the significantly lower values expe-
rienced by black homeowners as well as the 
much slower rate of house price apprecia-
tion. In his latest article Examining the Biden 

administration’s approach to racial disparities 

in housing wealth, Fraker sets out the chal-
lenge for the new administration and assesses 
their proposals so far.

Many of us considered that the problems of 
foreign currency-denominated or indexed 
mortgages and the consequent foreign 
exchange risks posed to customers were 
a thing of the first decade of the century. 
Apparently, that is not the case. In a fasci-
nating article Przemek de Skuba Skwirczynski 
highlights the grim situation for many in Poland 
where Swiss franc-indexed mortgages have 
been issued until relatively recently and have 
caused major problems for borrowers who 
thought they were taking on a better mortgage 
deal. He also goes on to highlight the continu-
ing responsibility of the authorities in Poland 
to deal comprehensively with the issues.

Australia has had relatively few Covid cases 
compared to much of the rest of the World 
and has relied heavily on strict controls on 
entry and exit from the country. Alan Morris 
returns to the pages of HFI with his article The 

impact of the Covid-19 pandemic on the hous-

ing market and policy in Australia, which looks 
at the impact of the pandemic on the home-
ownership, private rental and social housing 
sectors and the government policy response. 
He draws particular attention to the expansion 
in borrowing and rise in house prices.

We continue our series of articles on the all-
important topic of decarbonisation of homes 
with an article by Andy Sutton: Innovation in 

housing decarbonisation: United Kingdom.  
The article points to definitional issues ham-
pering the UK efforts and identifies the failure 
of the much-touted Green Deal. We hope to 
add articles on decarbonisation in Australia 
and Brazil in forthcoming issues.

Regular readers will remember our competi-
tion for articles on affordable housing held 
jointly with the World Bank last year. The two 
winning articles were by Andrew Jones and by 
Widya Estiningrum, Yesi Septiani and Wahyu 
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Lubis. Both articles proposed radical schemes 
to promote development of and/or access 
to affordable housing for those on lower 
incomes. Since those articles were written, 
the pandemic has put unprecedented strains 
on the affordable sector in many countries. 
In the light of that we have commissioned 
two follow-up articles by the authors setting 
out the challenges of the pandemic and the 
response by their schemes.

All in all, the Summer 2021 issue presents a 
challenging set of articles to help the analysis 
of “interesting times”. Enjoy.

Andrew Heywood

June 2021
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SMF. He is an economics and policy grad-
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Alan Morris is a professor in the Institute 
for Public Policy and Governance at the 
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in Australia: Living with Uncertainty, co-
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the IUHF. [2.21]
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Innovation in housing decarbonisation: 

United Kingdom 
 By Andy Sutton 

1. Introduction

We’re all attached to where we live, so how 
our homes might change is a topic close to 
everyone’s heart. But change they must – in 
the UK, carbon emissions from homes and the 
activities within them equate to nearly 40% of 
the total national emissions. As one of the first 
nations to legislate for the Climate Emergency, 
the UK’s Climate Change Act 2008 (extended 
in 2017) makes the requirement to decar-
bonise a legal obligation, as well as a moral 
and ethical imperative: “Net Zero” is the law. 

Once built, houses are typically in use for 
an average of 125 years and with new 
home construction rates that rarely break 
200,000 nationally in any year, this means 
decarbonising the 29 million existing homes 
across the UK is, a retrofit problem. What’s 
more, to attain an EPC rating of C (and we 
will get to that later) Government research 
indicates this will require close to £60 billion 
of investment. 

Retrofit breaks into several overlapping 
challenges: a lack of tools and understand-
ing, a lack of financial drivers, and a lack of 
competency and quality in the delivery of 
the measures. There is also the challenge 
of decarbonising the embodied carbon in the 
materials and construction activities from 
retrofit (as well as for new build homes). Yet 
the decarbonisation of homes is not a techni-
cal problem. Any home can be decarbonised 
once these barriers are overcome, we have 
the technology and expertise to achieve this. 

The understanding that the decarbonisation 
of homes isn’t a technical issue is particularly 
relevant when looking at decarbonisation as 
a national problem, since other sectors such 
as aviation, agriculture and heavy industry do 
not yet have the technological tools they need 
to achieve net zero. Taken in this context, the 

use of carbon offsets (such as tree planting) 
can be seen as a measure most appropriately 
reserved for sectors for whom it is currently 
technically impossible to achieve Net Zero, 
rather than for those who can deliver zero 
carbon but are looking for ‘easy’ alternatives.
 

2. Tools & Understanding

Despite having the legislation, the UK does not 
have a clear statutory definition of “Net Zero” 
for the built environment, which contributes 
significantly to the confusion of claims made 
by those wishing to gain good publicity.  
The UK Green Building Council (UK GBC) pub-
lished its definition1 in April 2019, recognising 
that all carbon emissions arising from the 
energy use, of and in the home, should be 
considered as part of that home’s carbon foot-
print – and therefore considered in whether 
a home achieves Net Zero. It also recognises 
that when that energy is used it affects the 
carbon emitted, and as a consequence, the 
importance of measuring delivery of the Net 
Zero legal goal in the carbon metric. 

UK GBC’s definition is gaining momentum, but 
it does not align with any of the existing regu-
latory tools and certification schemes. Most 
important of these is the Building Regulation’s 
“Standard Assessment Procedure” (SAP), 
the statutory mechanism required to con-
firm the energy performance of buildings is 
at, or better than a minimum standard, and 
the UK’s answer to the requirement to have 
a National Calculation Methodology under 
European Union regulation. 

Every home in the UK must evidence an SAP 
score, and consequential Energy Performance 
Certificate (EPC), to demonstrate that if oper-
ated in a normalised fashion the fabric and 
permanent equipment of the home performs 
below a national energy demand, excluding 

any activity from the occupants. Whilst a 
necessary check for building construction, 
SAP’s use of an energy metric (not carbon) 
and exclusion of the impact of the residents, 
places it significantly apart from the UK GBC’s 
Net Zero definition. 

There are several certification schemes cur-
rently being delivered in the UK, with perhaps 
the most vocally advocated of these being 
the Passivhaus standard.2 Originating in 
Germany, it advocates very high building 
fabric and related system performance to 
reduce space heating losses, and thereby 
minimise space heating energy demands, 
whereby there is no requirement for a tradi-
tional heating system. It does this extremely 
well, designed as it is to tackle the continen-
tal climate conditions where external winter 
temperatures can drop to -15˚C. 

For the UK, where -5˚C is rare, this high level 
of fabric performance is almost certainly 
beyond the optimum balance of construction 
costs and operational returns. Even without 
hitting Passivhaus building fabric standards, 
the space heating energy demand of a mod-
ern UK home is less than one third of the 
overall energy demands, with hot water and 
occupancy “plug in” energy demands both 
outweighing it. 

A common flaw that runs through all the 
notable certification schemes and the UK 
regulatory assessment is the principle that 
a fixed quantity of energy equates to a fixed 
carbon emission, and therefore that net zero 
energy can be considered as Net Zero car-
bon. This is technically false for all energy 
sources, but by far the most significantly 
wrong for electricity. 

The UK’s National Grid is engaged in a perma-
nent balancing act between the generation of 
power from a blend of renewable, nuclear and 

1 https://www.ukgbc.org/ukgbc-work/net-zero-carbon-buildings-a-framework-definition/ 2 https://www.passivhaustrust.org.uk/what_is_passivhaus.php
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fossil fuel sources, and the variability of the 
demand from the users of power. This broadly 
means that as electrical demand increases, 
more fossil fuel generation must start gener-
ating, since wind and solar are not controlled 
‘on demand’. The National Grid has been, and 
continues, to engage in significant decarboni-
sation of large-scale power generation, but 
this mismatch between renewable generation 
and user demand will remain for the foresee-
able future. Even when or if the Grid entirely 
abandons fossil fuels, the mismatch between 
when power can be renewably generated and 
when it is demanded will require mechanisms 
to balance the difference. 

The consequence of this balancing act by the 
National Grid is that one unit of electricity 
(kWh) can cause the emission of less than 
100g CO2

eq if drawn from the Grid at times of 
high generation and low demand, yet during 
the same day one unit of electricity can result 
in more than 250g CO2

eq. Whilst this varies 
modestly by season, the daily cycle remains. 
In effect, if you used all your electricity at 
3am rather than 6pm, you’d more than halve 
your home’s carbon footprint without any 
other changes. 

None of the UK’s regulatory or notable certifica-
tion schemes recognise this drastic difference 
in carbon impacts. Instead, all schemes equate 
1kWh of electricity exported to 1kWh imported 
from the Grid. For local renewable generation, 
that most commonly means suggesting 1kWh 
at noon (generation peak from a south facing 
photovoltaic panels balances 1kWh of occupant 
demand at 6pm (demand peak). Measured in 
energy, that seems to balance. Measured in 
carbon, that is effectively suggesting displac-
ing around 100g CO2

eq is the same as emitting 
around 250g CO2

eq. 

The lack of a clear statutory definition of Net 
Zero for the built environment, compounded 
with the lack of tools that can recognise and 
quantify genuine Net Zero, leaves a challenge 
for the true decarbonisation of homes. For 
residential, this is further compounded by 
vested interests lobbying for their own pre-
ferred solutions. This is most clearly seen 
with the promotion of hydrogen as a solution 
for delivering Net Zero in homes. 

Hydrogen, when generated from renewable 
sources (green hydrogen), is undoubtedly 
part of the energy solutions we need for 
achieving the legal targets of 2050. However, 

as carefully reported by the UK’s Climate 
Change Committee,3 the use of hydrogen is 
not primarily for resident properties. There is 
a wealth of technical reasons for this, from 
molecular size, in-home safety, domestic 
energy demand levels, infrastructure network 
costs and so forth, but perhaps the most 
convincing is the simplest: switching the 
majority of domestic heat generation to green 
hydrogen will require us to build roughly three 
times more wind turbines, solar farms and 
tidal power systems than switching domestic 
heat to electric heat pumps. 

The UK, though, has a significant gas grid 
run by large private utilities. It could there-
fore be suggested that, for them and their 
funded agents, hydrogen presents a route 
to the continued existence of their extensive 
gas distribution network. The result of this 
could explain the significant political lobbying 
for hydrogen to be used beyond high energy 
demand requirements and into distributed, 
low energy networks such as homes. For the 
wider industry, this result adds to the confu-
sion and uncertainty created by the lack of 
tools and definitions, paralysing many into 
inaction for fear of taking the wrong action. 

3.  Financial drivers

Alongside the first challenge, there is a funda-
mental problem for Net Zero in that financial 
savings do not typically benefit the same 
organisation that incurs the financial costs, 
and we do not yet have robust mechanisms 
to transfer this from one to the other. For the 
majority of the UK housing market (around 
63% owner-occupiers), that means we don’t 
pay notably more for a house that has low 
energy bills than we would pay for a home 
with high energy bills. For the social and pri-
vate rental housing sectors, this also holds 
true – rental levels are not notably impacted 
by likely energy bills. 

It could be argued that this isn’t because the 
public don’t understand, since the majority of 
UK self-build properties (where the savings 
and costs are accrued in the same place), 
choose to exceed the minimum regulatory 
standards in order to achieve lower running 
costs. Sadly, self-build makes a small pro-
portion of the UK’s new housing, currently 
less than 18% of the new build market, and 
whilst the same mindset can be shown to 
translate into major refurbishment projects, 

it is less clear in general maintenance and 
improvement activities. 

Fortunately, there are signs of this awareness 
beginning to translate into the housing mar-
kets and finances. UK Government’s “Clean 
Growth Strategy” from 2017 embedded the 
recommendations of the LENDERS project 
that gave a mechanism to better embed 
energy bill savings into mortgage affordabil-
ity calculations.4 More recently, the VALUER 
project has seen early findings from the UK’s 
largest property website Rightmove suggest 
that energy performance of homes does influ-
ence value.5 Data is beginning to show that 
low energy homes have a positive price dif-
ferential compared to high energy homes, 
approaching 10% of their value. 

This nascent trend in property value being 
influenced by energy performance is likely to 
accelerate in coming years, driven by both 
increasing public awareness and government 
action. A recent consultation from UK govern-
ment sought views on requiring mortgage 
lenders to report on their portfolio’s overall 
energy performance and based on responses 
this seems likely to be implemented. Whilst 
the proposed approach relies on the EPC and 
is therefore imperfect, it does create a posi-
tive drive for energy improvements.

As noted initially, from a financial perspec-
tive, the ideal outcome is that the capital 
costs of building or refurbishing to deliver 
net zero are entirely met (or exceeded) by 
the additional revenue generated from sales 
or rental. This may well be the case once a 
combination of market and regulatory forces 
have reshaped property and rental values, but 
it is unlikely to be true in the next decade or 
two, and arguably not likely until after 2050 
given the reactive nature of markets. We are 
therefore in a transitional period, where the 
capital costs are not directly recovered. This 
challenge therefore needs more solutions to 
support immediate action. 

One obvious alternative solution is legisla-
tion – simply regulate to require Net Zero and 
make that the minimum acceptable standard. 
However, it’s unlikely that the UK or any of the 
four home nations (who all have devolved pow-
ers over housing to varying degrees), will be 
brave enough to adopt such a firm approach. 

That’s not to say regulation doesn’t have a 
part to play. Since 2002 we’ve seen regular 

Innovation in housing decarbonisation: United Kingdom

3 https://www.theccc.org.uk/publication/hydrogen-in-a-low-carbon-economy/

4 https://www.ukgbc.org/wp-content/uploads/2017/09/Lenders_Core_Report_1.pdf

5 https://sero.group/press-room/green-mortgage-for-new-low-carbon-future-living/
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steps in Building Regulations requirements 
on energy performance, and in the latest con-
sultations all four nations are pushing this 
further for 2022 and proposing another step 
from 2025. Whilst not currently forecast to 
step up to Net Zero, these have an important 
function despite that – it makes the “uplift” 
from the minimum regulatory standard to 
genuine Net Zero a smaller step. 

For new construction, everything is assessed 
from the baseline of the minimum regula-
tory standard, so raising this bar makes Net 
Zero easier. And it is likely to be the case 
that in the next twenty years or so, Net Zero 
eventually becomes the effective minimum 
anyway. This is less clearly the case for exist-
ing homes. Here, the diversity of construction 
and lifespan of UK homes means the minimum 
regulatory standard that can be enforced on 
these properties is much less clear, and much 
more easily argued around. It is, after all, 
technically far more challenging to upgrade a 
500mm thick, 250-year-old rubble-filled, lime 
mortared wall than a recently built modern 
one, but the “existing” home regulations must 
cover both and need to recognise the com-
plexity and coherence in any chosen solution. 

Regulation is therefore only part of the answer 
for the owner-occupier homes, and until a Net 
Zero market rebalance comes along in a gen-
eration or so we need more levers. Regulation 
has more promise in the rental tenures (social 
and private rental), where the UK’s implemen-
tation of the EU’s Minimum Energy Efficiency 
Standards regulation is already about to be 
ratchetted up to require an improved per-
formance on these homes, albeit using the 
not-entirely-suitable metric of EPCs.

There is still a need for more levers outside 
of regulation, though. Taxation might be one 
of those levers, with council tax or land value 
transaction tax both regularly discussed as 
potentially regraded on carbon emissions. 
Both of these mechanisms would undoubt-
edly drive the behaviour of all tenures of 
homes towards Net Zero, if used sensibly, 
and do not need to represent a reduced tax 
receipt to governmental coffers. Land value 
taxation is probably the quicker, though less 
impactful, of the two. 

The issue with taxation is the reluctance of 
politicians to use the mechanism. Whilst it 
seems probable that they will eventually have 
little choice but to do so – given the legal 
obligation – it also seems inevitable that 

this will be left as late as possible and given 
as much lead-in as possible. In practice, 
it therefore seems unlikely any meaningful 
taxation levers will be in effect before 2040, 
and even that might be optimistic. Ironically, 
any government bold enough to start the 
process of carbon taxation vocally and obvi-
ously may trigger enough behavioural change 
in the marketplace that they never need to 
fully implement their ‘threats’, but there’s no 
sign of such boldness to date. 

With neither regulation nor taxation providing 
us a panacea for driving decarbonisation in 
existing homes, we turn back to other finan-
cial mechanisms that might help. 

The UK’s Green Deal, launched in October 
2012, was the biggest effort to date to provide 
another financial mechanism.6 In essence,  
it sought to tackle the core issue highlighted 
earlier – retrofit capital costs need to link 
to operational savings. However, whilst still 
operational it is broadly seen to have failed 
through a combination of savings not being 
realised, high interest rates and complications 
with property sales. 

Despite the failure of the Green Deal in prac-
tice, the principle remains the best chance 
of financial tools supporting decarbonisa-
tion, aside from or alongside market value 
changes. There are several challenges for 
novel interpretations of this principle. 

First is the security of the lending since this 
drives the interest rate and fundamentally the 
potential capital that can be offered. Sub-
prime mortgages aside, this should not be 
an insurmountable barrier, given securing 
lending on properties through mortgages and 
further advances already typically delivers 
the best high street interest rates. 

For larger portfolio lending, there is a sub-
challenge here around tangible assets 
compared to intangible ones, which is 
effectively the lenders desire to be able to 
theoretically recover the asset in the event 
of non-payment. Tangible assets would typi-
cally be larger technology components such 
as heat pumps, batteries and solar photo-
voltaics, whereas cavity wall insulation and 
airtightness measures would be considered 
intangible ones. Given the accepted ‘right’ 
approach to decarbonising homes is to reduce 
energy demands before satisfying those 
demands with low/zero carbon technolo-
gies, the lenders desire for tangible assets 

acts as a pressure contrary to this. A more 
sophisticated view is needed from the lenders 
here, perhaps blending tangible and intangible 
with a view on the repayment profile and risk, 
which will hopefully begin to emerge. 

For the owner/occupier that makes up around 
two thirds of the UK’s homes, this issue is 
slightly removed. Instead, the question is 
whether the property value will increase 
sufficiently since any mortgage or further 
advance is secured on the whole home not 
any specific assets. Which brings us back to 
a need for the market value. 

The second challenge to overcome for a suc-
cessful reimagining of the Green Deal will be 
to ensure the energy savings are sufficient to 
cover the capital costs. Originally conceived 
as the “Golden Rule” for the Green Deal, the 
principle was that homeowners would at least 
be no worse off even whilst repaying the loan 
through their energy bill. 

However, the Green Deal used an underlying 
SAP engine that was insufficiently sophis-
ticated or flexible enough to represent the 
individual home and how its residents choose 
to live in it (the user pattern), the retrofit 
measures performance and installation qual-
ity was not well enough understood, and the 
resident behaviour changes due to home 
retrofit works were not well enough factored. 

In part, this problem arose from a lack of 
granularity in understanding the unique 
nature of each home. With exceptionally long 
average lifespans, existing homes even built 
nominally the same to start, evolve to become 
different. These differences can and should 
significantly affect the appropriate decisions, 
and thereby the performance and costs of 
changes being made. 

Overall, the issues around Green Deal meant 
that too many people didn’t save any money 
at all, and indeed were worse off, and whilst 
still technically operating - the scheme is 
generally considered to have failed. 

4. Competency & quality

The last of the three main challenges to deliv-
ering Net Zero for UK homes is competency 
and quality. In some instances, UK construc-
tion and manufacturing are a global leader, 
with large scale construction projects deliver-
ing some of the safest and most successful 

Innovation in housing decarbonisation: United Kingdom

6  https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_
data/file/47978/1010-green-deal-summary-proposals.pdf
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projects in the world. However, this drive 
for decarbonisation of existing homes is 
not currently undertaken by large, expert 
main contracting firms. The majority of work 
undertaken to UK homes is by the “Repair, 
Maintenance and Improvement” (RMI) sector, 
and unless there is significant change, it is 
this sector that will be delivering much of the 
work to decarbonise the UK’s 29m homes. 
The RMI sector is broadly built on the prin-
ciple of self-certification and is therefore 
effectively unregulated. Anyone can set up 
in business as a small builder without any 
certification or training, and for those working 
in the sector, regulatory oversight is (at best) 
a cursory visit from a local council officer for 
more significant projects with major building 
works, whilst for individual retrofit meas-
ures, even that is unlikely or required by law. 
Combined with a general public who do not 
understand good construction and building 
physics (nor should they), the RMI market 
has no effective quality control mechanisms. 

This does not mean there are not examples of 
exemplary, conscientious RMI contractors in 
the UK, but their numbers are almost certainly 
outweighed by those who are not delivering 
quality retrofit measures, and this was high-
lighted by the Each Home Counts Report and 
the start of the process of a “quality mark” 
process being developed in PAS 2035 and PAS 
2038.7 Those failing are not necessarily doing 
so deliberately, though undoubtedly there are 
some looking to make a quick buck, but more 
often by simply repeating the errors of “that’s’ 
the way we’ve always done it” due to a lack 
of awareness, available training and time. 

Whatever the reason, the result is that many 
installers of retrofit measures are not fully 
competent, and that the work undertaken is 
therefore of insufficient quality. Whilst not the 
sole reason, this issue is a major contribu-
tor to the Performance Gap – the difference 
between the designed performance of a build-
ing and its actual recorded performance once 
built. For the UK, this was estimated to be an 
average of 27%: the average performance of 
the completed building is more than a quarter 
worse than it was designed to be! Inevitably, 
with actual performance varying so signifi-
cantly from forecast performance, any energy 
savings or financial mechanisms relying on 
them become questionable at best. 

Aspects of these issues are likely to be 
solved over the next few years by larger-scale 

businesses moving in to provide RMI “decar-
bonisation” services and trying to create 
quality assurance and monitoring processes 
for their workforce. In parallel, schemes such 
as Trustmark are likely to see an expansion 
of their quality assurance functions where 
they provide third party accreditation for the 
installers. Currently this and similar schemes 
are fairly ‘light touch’ over the robustness of 
the checks undertaken, but it seems likely 
this will change. 

5.  Key challenges

Achieving Net Zero in the UK’s housing is in 
essence a question of achieving Net Zero 
in existing homes. This, in turn, breaks into 
several specific challenges: using the right 
definition of Net Zero and the tools to sup-
port it; providing financial tools that reliably 
and cost-effectively translate energy sav-
ings into retrofit works; and ensuring the 
right measures are undertaken with the right 
competency in the right order to deliver the 
right outcomes for each unique home. Part 
of this is ensuring the principle of the 4 C’s 
to retrofit risk is adopted (Context, Capacity 
Coherence and Caution) and delivered as 
part of a Whole House Survey process that 
recognises difference and factors such as 
heritage significance. 

6.  Optimised Retrofit

Amongst the UK’s four home nations there 
are a number of trials and pilot schemes 
being undertaken that look at one or more 
of these key challenges. Perhaps one of 
the most promising is in Wales, called the 
Optimised Retrofit Pathfinder.8 The project 
is a collaboration of nearly 30 social land-
lords who are working with a wider group 
of universities, organisations and private 
companies, to develop a consistent, efficient 
approach to decarbonising homes, starting 
with the 237,000 social homes in Wales. 

In its first year, Optimised Retrofit is under-
taking refurbishment measures in more than 
1,700 homes, with plans to scale-up signifi-
cantly in future phases. However, the home 
retrofits are not seen as the main goal of the 
project itself, but more the raw material to 
help develop the best processes to support 
decarbonisation. This doesn’t mean those 
first homes are testbeds for novel retrofit 

measures (the actual retrofit works are all 
proven and warranted), but rather that the 
project is learning from these homes to build 
better approaches. 

Core amongst the novel thinking in the project 
is the digitisation of the process to improve 
robustness and efficiency. This starts with a 
digital tablet based “Whole Home Survey”. 
The project is rapidly iterating the first version 
of this survey with the input from the social 
landlords’ surveyors on the ground, build-
ing towards a shared vision of a technically 
detailed, intelligently automated home survey 
that can be undertaken in around 45 minutes 
in one home. The aim is to capture the unique-
ness of every home in sufficient detail to allow 
the right future decisions about how to decar-
bonise it, and to do this quickly enough that 
the survey becomes viable for not just social 
landlords, but for homebuyer surveys, and 
mortgage or further borrowing assessments. 

Optimised Retrofit’s partners are then devel-
oping a “Pathways to Zero” digital platform. 
This is designed to tackle the absence of the 
right tools to understand Net Zero, embed-
ding detailed energy modelling of each home, 
including occupants forecast usage, alongside 
medium and long-term forecasts for energy 
grid decarbonisation. This significant com-
putational complexity is rationalised into a 
simple user interface and the concept of a 
“Zero Carbon by [year]”, that can be readily 
reported for both individual homes or stock 
portfolios – built with the idea that the general 
public and financial investors will quickly rec-
ognise a “Zero Carbon by 2035” property has 
fewer investment risks than a “Zero Carbon 
by 2050” one. 

Alongside providing the right tools to assess 
Net Zero, the Pathways to Zero tool provides 
the property owner with the technical sup-
port to ensure that the right measures are 
chosen for the right homes. Whilst leaving 
the final decision to the property owner (or 
their competent agent), the tool calculates 
likely energy bills and fuel poverty risks, 
ventilation and overheating risks, moisture 
issues and incompatible measures based 
on climatic conditions or property survey 
information. The result is a technical safety 
net that removes the uncertainty of how to 
take each individual home to Net Zero. 

The next of the key innovations is the integra-
tion of home energy controls and metering 

7  PAS 2035 and 2038 are overarching documents in the retrofit standards framework 
produced by the British Standards Institution. PAS 2035 provides a specification for the 
energy retrofit of domestic buildings, whilst PAS 2038 does the same for commercial 
buildings.

8  https://www.optimised-retrofit.wales/
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through a novel hardware installation termed 
an “Intelligent Energy System” (IES). This 
package of controls, monitoring and meter-
ing is being installed in to every one of the 
1,700+ homes. It will monitor energy usage 
by the main demands (space heating, hot 
water and plug-in power) as well as basic 
internal conditions, yielding a very large and 
granular dataset to better understand the 
effectiveness of each individual measure, 
the impacts on behaviour, and therefore how 
to better forecast these measures in future. 
The IES will tackle the significant gaps in 
understanding around the variety of impacts 
for differing measures, and as a result sig-
nificantly improve the accuracy in forecast 
energy bill savings. This has significant impli-
cations for the potential to leverage finance 
from energy bill savings. 

Where retrofit measures permit grid bal-
ancing, such as hot water tanks or battery 
storage, the IES can also provide optimisation 
functions for homes. Through remote auto-
mation, the resident’s comfort preferences 
can be delivered according to their settings 
(via App, web, in-home or even telephone). 
However, the IES can draw power to deliver 
these comfort preferences at times of the 
lowest grid carbon (and happily also currently 

lowest price). This has the effect of ‘hunt-
ing’ low carbon power, and this can make 
significant reductions that approach or even 
exceed halving the home’s carbon footprint. 

These digital aspects of the Optimised Retrofit 
project combine to generate a Building 
Passport for each home – a record of the 
home’s condition, planned future Pathway to 
Zero, and live granular data about the actual 
performance and carbon footprint. Designed 
to be a permanent record that can transcend 
property sales, the passport will also have 
an aggregated view for stock or mortgage 
portfolios. To ensure the data stored remains 
current, an installer App is under develop-
ment in the Optimised Retrofit project that 
will combine the function of individual retrofit 
measure quality assurance with a means to 
update the Building Passport’s records. Here 
again, digital processing is being deployed to 
speed up times and improve technical robust-
ness, whilst ultimately trying to tackle the 
RMI’s typically poor levels of retrofit measure 
installation quality. 

Alongside 1,700+ home retrofits and the 
development of novel digital tools, Optimised 
Retrofit has projects looking to engage and 
support decarbonisation across a broad 

spectrum. Training and retrofit needs are 
being forecast by year and area to support the 
RMI sector upskilling, helping them plan their 
business investment by evidencing a pipeline 
as well as supporting the training providers 
to know what and where to offer courses. 

For the public sector, procurement of works 
will always be a key factor. Here, the project 
is developing a new Dynamic Procurement 
System that is intended to be easier for 
smaller businesses to engage with, and to 
support their ambitions to reskill or upskill 
into good quality decarbonisation work. 
Outside of the public sector procurement, 
this is linked with developing practical mecha-
nisms to understand genuine competency (as 
opposed to paper qualifications), in order to 
launch and grow the nation’s “Decarb Army” 
that is needed to refurbish all the homes in 
the coming decades. 

Optimised Retrofit’s starting point is social 
homes, driven by Welsh Government’s bold 
aspiration to lead the UK and decarbonise 
these homes by the early 2030’s, an ambition 
so far matched by pledges for the funding 
to help deliver it. The project is envisaging 
processes that go beyond social homes, how-
ever, ultimately looking at how to streamline 
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decarbonisation ready for the private owner/
occupier sector. 

Here, early work with the owner/occupier sec-
tor includes a collaboration with the separately 
Innovate UK funded VALUER research project 
and expanding this to a larger trial. Using the 
digitised processes developed in Optimised 
Retrofit, private homeowners will be offered 
a home survey and Pathways to Zero assess-
ment. With specifically developed lending 
products, initially led by Monmouthshire 
Building Society but with others following, 
these homeowners will be offered additional 
borrowing secured on their home linked to the 
technically appropriate measures proposed. 
As an alternative or in combination, using 
the detailed energy forecasting made pos-
sible through Optimised Retrofit, Sero will 
offer the resident an energy bill repayment 
route to fund the works. The impact of the 
retrofits will be closely monitored by project 

partners Rightmove and the Royal Institution 
of Chartered Surveyors, building further evi-
dence around the emerging value difference 
attached to lower energy homes. 

The Optimised Retrofit work, which is strongly 
supported by the Welsh Government, and 
with nearly 30 social landlords collaborat-
ing, represents one of the largest and most 
comprehensive efforts seen to date to tackle 
the multiple issues of decarbonisation of UK 
housing. Whilst born in social homes, the pro-
ject is clearly building towards an approach 
that is applicable across all tenures that can 
be scaled rapidly to support financial port-
folio reporting as much as on-the-ground 
refurbishment works. This is credit to Welsh 
Government’s mindset of building the mecha-
nisms before increasing the funding and could 
be readily contrasted to the UK Government’s 
recent Green Homes Grant scheme that took 
the reverse model and failed in under a year. 

7.  Conclusions

Decarbonisation of the UK’s homes is a large 
part of the UK’s legal obligation to achieve Net 
Zero by 2050, and around 29 million existing 
homes need to be improved. Minimum regula-
tory standards, private landlord obligations 
and future tax changes are all likely to play a 
part in tackling this – but won’t be the whole. 
Tools are also needed to provide more accu-
rate assessments and pathways for individual 
home decarbonisation that allow this to occur 
in harmony with energy grid decarbonisation, 
and which provide sufficient confidence to the 
property owner and underlying financier that 
work will be delivered with the appropriate 
quality, and energy and carbon savings reli-
ably achieved. Here, the Welsh Government’s 
Optimised Retrofit Pathfinder project is break-
ing new ground and offers genuine hope for 
scalable, industry-wide solutions to the chal-
lenges faced. 
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