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Question Time

CARBON IMPACT
How do we de-carbonise existing housing?
The built environment contributes to around
40 per cent of the UK’s carbon footprint. In
the next thirty years the government has
pledged to bring all greenhouse gases
emissions to net zero.

Most new-builds or residential projects over
the past few years have been designed to
be energy efficient reducing their carbon
impact. However, across the country historic
housing still stands with poor efficiency, which
contributes to the industry’s carbon emission.
UK GBC outline that 80 per cent of the
buildings that will exist in 2050 have already

been built. Therefore, while the endeavour
to reduce the carbon footprint of new
infrastructure is significant, it doesn’t tackle
the existing structures in our landscape that
emit high levels of carbon. Thus, how do you,
as architects, suggest that we de-carbonise
existing housing?

Ludlow Lodge designed by Bell Phillips Architects
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rodrigo moreno masey MorenoMasey
At MorenoMasey, our approach has evolved
to maximise the sustainability improvements
a project will tolerate in terms of construction
cost, client appetite and spatial impact. This is
an intricate balance and negotiation. However,
in practice, our advice follows the well-known
energy hierarchy; be lean, be clean, be green.
The order is critical and in fact, although it’s
not a complete solution, if we are simply more
lean we can make vast improvements on our
in-use carbon demand. It is even possible,
without too much imagination; to apply a wider
view of being lean, to impact embodied energy
too, use less stuff. The principles we apply
are simple, but when executed rigorously and
intelligently, they are hugely effective.
Priority one has to be minimising losses
through the building fabric. Less loss equals
less demand, equals less carbon. We insulate
as much as possible and consider junctions
between elements to eliminate gaps. A
well-detailed, continuous insulated envelope
is key. The carbon payback is quick for a welldesigned building.
Our view is also that high performance
materials will make the loss of space
more palatable to less concerned clients.
The weak link in the thermal envelope is
always windows. These should be as high
performing as possible, both for loss of heat
and air tightness. On its own, this is one of
the largest gains, both mathematically and
physiologically, as draughty windows create a
user bias to crank up the heating.
Air tightness extends to other building details
and becomes increasingly important as
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insulation increases. It quickly becomes a
construction quality issue and we work hard to
make details both simple and easy to get right.
Finally, heat recovery on ventilation is
essential. Once you have a detailed envelope,
the building must be ventilated and through
heat recovery on the ventilation, we avoid
throwing warm air out of the building and
needlessly reheating cold fresh air coming in.
I think these principles are well understood
by architects, but their importance can’t be
ignored, they are not difficult to implement, but
they are a challenge to get right.
We need to take a long-term view at
decarbonising and the role of maintenance
is often overlooked and seen as an
afterthought or an inconvenience. However
the truth is that the carbon cost (let alone
the financial cost) of waste in construction
is huge. By designing good access to
serviceable building parts and creating
architectural details that allow the elemental
replacement of damaged components, we
can extend the life of our buildings.
High quality materials that can be refinished, or
that age gracefully, or can be re-used, greatly

reduce the amount of skips leaving a building
site and the amount of carbon going to landfill.
As a final thought where nothing else seems
possible, go ahead and plant a tree.
We are working to open up a conversation
around the re-framing of absolute beauty
to question the current thinking of either
beautiful or sustainable, either luxurious or
recycled. We believe that with intelligent
and reflective design, there should be no
compromise, this is not a zero sum problem,
but it is our responsibility to help our clients
understand what is possible.

Asif Din Perkins and Will
The most significant burden on the housing
market in the UK is heating our homes. It’s
widely recognised that we need better
insulation, airtightness, and double-glazed
windows in our traditional houses. But this can
only be justified when thinking of the house as
a whole system rather than individual aspects,
plus a robust understanding of the details is
needed to do it effectively.
The most practical solution is to remove first-

Riverside Penthouse on Victoria Embankment designed by MorenoMasey
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generation double-glazing windows which
currently populate most traditional housing
stock and replace them with better quality
double warm edge glazing that reduces
internal condensation with effective ventilation.
Airtightness and high-quality insulation requires
proper ventilation, which has to be incorporated
to ensure that moisture on the inside of the
building effectively flows out. This allows
mechanical heat recovery to become viable
even in the oldest properties.
Ultimately, when designing to retrofit and
create carbon-efficient homes, longevity
and sustainability are the most important
considerations. The average lifespan of a
house should be in the region of 60-100 years.
Therefore it is important that the predicted
rise in our future climate’s temperature is
addressed. Otherwise, any retrofit we do to
reduce the heating load will increase the
chance of over-heating and the need for
active cooling in the future.
As the summer temperature is increasing year
on year, it is important to find solutions to tackle
overheating. Clues on how we can mitigate
the need for active cooling in well-insulated
housing can be found in other countries, in
France for example, homes use features such as
external shutters to reduce heat in the warmer
months. However, introducing new elements will
require a significant cultural shift to ensure the
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occupants know when and how to use them.
Only once we’ve reduced the thermal loads
on our housing stock as much as possible, can
we tackle the unused resource of roof space
for clean, renewable energy systems in a costeffective and meaningful manner.
Yet, costing is currently a challenge. With the
development of thin insulation materials allows
retrofitting of buildings is possible without the
risk of changing the external appearance of our
heritage buildings. Pricing will be brought down
through large scale supply and production
making these materials common rather than a
niche in the marketplace.
There should be a cost incentive as part of any
new green deal that the government proposes,
for retrofitting buildings to increase their fabric
performance, rather than the current penalty of
paying VAT.
Therefore, in partnership with Penoyre &

Natalie Barton
Sarah Wigglesworth Architects
De-carboning existing housing will require
households to stop burning fossil fuels and
timber to power and heat their home. If the
UK’s current energy demand could be met
by renewable, carbon-free energy, then
there would be no problem. However, the
infrastructure is not yet in place to do so and
will not be by 2050.
The robust solution is to reduce the energy
demand of homes. This energy demand
comprises the energy needed to heat (or
cool) a home and that required for a home to
run, such as powering appliances.
Architects can have a big impact on energy
demand through improving the performance
of the building envelope by increasing
insulation and airtightness. We can also work
with building services engineers to specify
renewable energy generation technology and
ensure that building services and appliances
are running efficiently. Smart technologies can
also help households control energy use.
Gas boilers and cookers will need to be
replaced with electric alternatives such as
heat pumps and conduction hobs. Some
community renewable generation schemes
will be needed. Household behavioural
changes will be useful too, for example not
having windows open while the heating is on.
Retrofitting houses will not be a one-sizefits-all approach. Strategies for individual

Penoyre & Prasad retrofit project
from a few years ago. The project is
called Retrofit for Living. Penoyre & Prasad
merged with Perkins and Will in November

Prasad, we have pledged to offer net-zero
carbon operational designs for all new projects
from January 2020, at no additional cost to our
clients. The time for action is long overdue,
through this pledge we hope to encourage all
stakeholders in the built environment to act
against climate change, by first tackling our
building’s energy emissions.
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homes or building types will be required and
thorough analysis of a home’s performance
and its occupant’s behaviours will be needed.
This was the first step of our R20 project, a
retrofit of 9/10 Stock Orchard Street reducing
the energy demand of the building, 20 years
after its completion.
SWA and sustainability consultancy Enhabit
undertook a comprehensive assessment
of the building. This included using thermal
imaging, carrying out airtightness tests,
taking u-values of the building fabric, energy
demand analysis using Passive House
Planning Package software, and analysis of
energy bill data. This research highlighted
all the key elements of the building fabric
and services to be improved, these included:
Improving airtightness; reducing thermal
bridging, increasing insulation and upgrading
windows; improving ventilation by installing a
new mechanical ventilation and heat recovery
(MVHR) system, increasing solar control
preventing spaces from overheating by
improving external solar shading.
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These retrofitting works took place while
the building was occupied. For all existing
housing, careful consideration will be needed
regarding health and safety and people’s
wellbeing. Furthermore, households will need
to learn how their retrofitted home works to
use it successfully.
Scaling up retrofitting will be complex with
many issues to be considered. The cost
can be substantial, who will pay for it and
how? New national and local government
policies will be required to facilitate
retrofitting UK-wide. For example, what
role will the Building Regulations have to
play in ensuring standards and who will
monitor the work?
Planning departments will need to be
involved and supported and a mutually
satisfactory strategy will need to be
agreed with conservation organisations.
While carbon-free products will need to
be available, certified, and understood.
Unfortunately, none of this will be easy and
time is not on our side.

