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Repurpose, retrofit,
reimagine
Adapting existing buildings to help deliver net zero
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Foreword

About Balfour Beatty
Balfour Beatty is a leading international infrastructure
group. Our main geographies are the UK, US and Hong Kong.
Over the last 100 years we have created iconic buildings
and infrastructure all over the world including the London
Olympics’ Aquatic Centre, Hong Kong’s first Zero Carbon
building, the National Museum of the Marine Corps in the
US and the Channel Tunnel Rail Link. With 26,000 employees
Balfour Beatty finances, develops, delivers and maintains the
increasingly complex infrastructure that underpins the UK’s
daily life, with projects across transportation, power and
utility systems, social and commercial buildings.

The UK will host the 26th UN Climate Change Conference
of the Parties (COP26) in Glasgow in November 2021. This
summit, and what it represents for the future of the planet,
is a call to arms for business and a stark reminder that every
sector of every economy must have a firm plan in place to
reach net-zero emissions.
We know that the built environment has a huge role to play
in decarbonising the economy: to meet the goals of the
Paris Climate Agreement, the built environment will have
to reduce the amount of energy it uses by at least 30% by
20302. Balfour Beatty takes this responsibility seriously and,
in December 2020, we published a refreshed version of our
Sustainability Strategy, setting out our 2040 Ambitions to
go Beyond Net Zero Carbon, to Generate Zero Waste and to
Positively Impact More than 1 Million People, along with clear
2030 targets to make sure we get there. But this is only one
part of the puzzle. We have to think about what is being built
as well as how it is being built.

Balfour Beatty has been operating in Scotland for over a
century. Today, the company employs 2,000 people across
Scotland and works with a supply chain that includes a
substantial proportion of local businesses. Significant projects
in the Company’s current portfolio include The Gatty Marine
building for the University of St Andrews, Forth Valley
College’s Falkirk Campus, University of Strathclyde’s Learning
and Teaching Hub and Edinburgh Futures Institute. Other
projects include The Darwin Biology Building and the Institute
for Regeneration and Repair projects for the University of
Edinburgh, Glasgow Queen Street Station Redevelopment for
Network Rail and A9 Dualling Luncarty to Pass of Burnham
for Transport Scotland. The company’s construction business
recently completed Perth Futures Trust Phase 1, Dundee Train
Station Redevelopment and the Prince & Princess Wales
Hospice and Radisson Red Hotel, both located in Glasgow.

Developing new, low carbon buildings, which are designed
and built to minimise carbon emissions throughout their
lifecycle is important way of driving our cities towards a
sustainable future. But we also have to consider the energy
used and waste generated in demolishing existing structures
and rebuilding from scratch. While the focus has traditionally
been on the ‘operational carbon’ associated with the running,
lighting, heating and cooling of a building for example,
leaders such as Balfour Beatty are reframing how we look at
buildings and taking total energy use into account.

Sustainability is at the heart of how Balfour Beatty operates.
In December 2020, we refreshed our Sustainability Strategy1.
Focused on the three areas most important to our business –
the environment, materials and communities, it sets firm 2030
targets, including a formal commitment to set a science-based
target to reduce carbon emissions, and outlines our 2040
Ambitions to go Beyond Net Zero Carbon, to Generate Zero
Waste and to Positively Impact More than 1 Million People.

Huge amounts of ‘embodied carbon’ are locked up in existing
buildings. Knocking these buildings down releases that carbon.
Repurposing buildings not only prevents that, but minimises the
carbon emitted during construction activities and reduces both
the demand for new material extraction and waste production.
Adapting existing buildings in many ways represents the
‘low-hanging fruit’ of what those in the construction and
infrastructure industry and those commissioning buildings
can do to decarbonise the built environment: it can save
up to 70% of embodied carbon compared to demolition
and rebuilding. In contrast, the Royal Institute of Chartered
Surveyors (RICS) estimates that 35% of the lifecycle carbon
from a typical office development is emitted before the
building is even opened. New buildings promise lower
emissions in the future. But to reduce the risks associated

We have a long, proud history of restoring listed buildings,
including the National Museum of Scotland and the Assembly
Rooms in Edinburgh. Our teams are skilled at carrying out
these challenging projects innovatively and cost‑effectively,
combining the latest construction techniques and our wealth
of knowledge to give old buildings a new lease of life and
reduce the built environment’s carbon footprint.

with climate change, emissions need to be cut now.
There are a number of different drivers for repurposing
or adapting existing buildings, as well as lower carbon
emissions. Much of the repurposing or ‘adaptive design’ that
has taken place around the world to date has focussed on
prolonging the lifespans of beautiful buildings and breathing
new life into them, allowing us to celebrate the history and
character of a building as we update and enhance its usability
and reimagine the interior space. Repurposing can also be
more cost-effective for customers – between 10%–60%
cheaper, especially if the foundations and structure can be
retained. In many cases, repurposing an existing building
allows customers to benefit from an advantageous location
in a potentially densely packed or expensive area for
development. And it can be quicker, in some cases taking
up to half the time, especially taking into account lengthy
planning processes for new build schemes.
Of course, repurposing is not always the right solution. Not
all buildings are in a condition to be preserved and reused. In
some cases, bringing an older building up to date with new
standards would be impractical or would result in a building
that is not fit-for-purpose. However, the option should always
be considered first where possible. And the right incentives
must be in place to encourage developers to do so. Reduce,
reuse and recycle are imperatives that must apply as much to
construction and infrastructure as to every other sector.
A stronger blend of both repurposing and building from
scratch is the way forward for the built environment.

Hector Macaulay
Hector Macaulay MBE
Managing Director,
Balfour Beatty Scotland
July 2021
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https://balfourbeatty.com/media/318683/balfour-beatty-building-new-futuressustainability-strategy.pdf

03
2

Edinburgh Futures Institute
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https://www.worldgbc.org/sites/default/files/UNEP%20188_GABC_en%20%28web%29.pdf
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Adapt or build new?
Extending the lifespan of an existing building can be a lower
carbon pathway than demolishing and building new. Many
older buildings have poor environmental performance and
can be considered to be high energy consumers by definition.
They can suffer from summer overheating and winter heat
loss, for example. And they are unlikely to meet the latest
guidelines and best practice for environmental performance.
It is essential, therefore, that we do not just repurpose, but
retrofit: upgrading of elements within a building, such as
thermal insulation or replacement of the heating system
technology to improve efficiency and reduce carbon emissions.
In some cases, substantially reducing the energy use and
emissions requires radical action, particularly insulation to the
fabric of the structure. A prime focus of retrofit is on reducing
heat losses through building fabric including walls, doors,
windows, floors and roof. But it can also offer opportunities for
increasing floorspace and ensuring that the building provides a
comfortable environment for those using it.
As in any scheme, hidden costs and unexpected issues will
arise. In the case of legacy buildings, these are more likely
to relate to the structure and condition of the asset rather
than what lies underground, as, in most cases, much of the
structure will remain intact. Expecting the unexpected, and
planning for these issues early on will make the construction
process as smooth as possible. Preconstruction services
with contractors, architects, and engineers are essential for
understanding constructability and assessing potential issues
before a final decision to repurpose is made.

Balfour Beatty has developed the following principles
to consider when looking at whether to repurpose and
adapt an existing building:

1

Understanding the carbon emissions from the existing
building and the opportunities to reduce its impact
on the climate is an important place to start. This is
best achieved by partnering with an organisation with
the skills and knowledge to understand the original
building and the ingenuity and creative solutions to
work out how to improve its carbon efficiency and
usability, and the imagination to see its potential.

2

Developing a detailed knowledge of the building’s
design, through informed early assessment, including
how it was built and what with, its structure and any
defects, are also critical starting points. Each building
is unique: not just in its materials and design, but also
in the way it is being and will be used. In some cases,
the existing structures may have built-in advantages,
including solid foundations and reusable concrete,
steel and masonry construction. The buildings may
have lots of natural light or features that can be used
for different purposes. Equally, there may be structural
issues associated with the building or key elements
of the existing internal layout, or features such as the
lighting and ventilation may need upgrading.

3

It is just as important to understand the planned use
pattern of the building. Residential will have different
use pattern to a library or a leisure centre which is
heavily used, or a theatre, which may have much of its
usage in the evening but for a few hours. All of this will
have an impact on the approach.

Repurposing has to be one of the tools in our armoury as we
decarbonise the built environment, which is why Scotland’s
recently published Infrastructure Investment Plan3 outlines
plans and budget to repurpose existing buildings.
In some cases, there is a clear opportunity to adapt existing
buildings. But adapting existing buildings is not the solution
in every case. Not all buildings have the flexibility, or are in
a good enough condition to be adapted. Others may be not
be big enough and may not be suitable for adaptation. There
may be no room for insultation, poor accessibility, low ceiling
heights and fixed room widths, or poor structural quality.

4

Updating the layout of existing buildings, for example,
by replacing outdated plant rooms with heat pumps
can result in more usable space on the same footprint.
But renovation is not just about updating an existing
building and maximising underused floorspace. There
is also the option of adding volume to the site. Adding
new bits adjacent, connected to the existing building,
on top of, or even below, without demolishing anything
can also keep the carbon costs low.
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A National Mission with Local Impact: Infrastructure Investment Plan for Scotland 2021–22 to 2025–26

The new windows
at the University of
Strathclyde’s Learning
& Teaching building help
reduce heat loss and
improve aesthetics

5

In some cases, for example in higher education, the
cost of closing buildings that are in constant use can
be significant, so renovation while still they are under
occupation should be considered.

6

Retrofitting to improve the energy efficiency and
decarbonise the sources of heat and electrical power
of the existing building should be a central element
of any repurposing scheme. Ensuring that repurposed
buildings are resilient by mitigating against the future
impacts of climate change, such as more extreme
weather events – including hotter summers, wetter
winters and an increased risk of flooding, is also
important. How the retrofit is carried out, including the
materials used and how they are fitted, is as important
as the reductions in emissions which may be achieved
in the medium term.

7

Flexibility should be built-in to designs to take into
account possible future use changes, to ensure as
long a life as possible for buildings that are being
repurposed. As both advances in technology and the
COVID-19 have shown, the requirements we have of
our buildings can change. This can be achieved by
designing, from the outset, for possible future changes
by ensuring that the way the structural load is borne
allows internal layouts to be easily changed.

8

Repurposing existing buildings can involve unforseen
problems. An older building is not a blank canvas
in the way a new build is. Taking the advice of
preconstruction experts and engineers and building
in a contingency for these is vital.
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Case Study

The Green Roof
solution reduces energy
consumption, lowers air
pollution and improves
wellbeing

University of Strathclyde –
Learning & Teaching, Glasgow
Balfour Beatty is responsible for the refurbishment and
extension to the existing Grade II listed Architecture
building and the neighbouring Colville building, linking the
two together with a new-build element, to create a modern
teaching space. Balfour Beatty Kilpatrick is also providing
the mechanical and electrical engineering services for
the new state-of-the-art learning hub. Facilities provided
in the new Learning & Teaching building will include a
new large-scale teaching spaces and a learning village
for individual study, student-facing support services and a
modern, purpose-built accommodation for the University of
Strathclyde Students’ Association. This will form the new
‘heart of the campus’ to give the university a geographically
positioned central point.
In this case, the objective has been to make a virtue of
the existing buildings, celebrating their architecture and
features, while updating them to ensure that they are fit
for purpose as 21st century spaces. Refurbishing rather than
building completely from scratch has reduced the potential
costs, ensured that the facility is in the most useful location,
and has reduced the embodied carbon compared to building
new by 67%.
As part of our client’s desire to assist with the University’s
adaptation to climate change, to meet their own
sustainability targets, and to implement some nature-based
solutions to the climate crisis, the client requested a Green
Roof solution. Balfour Beatty worked together with the
Design Team to review options and subsequently completed
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the Design in consultation with the team and oversaw its
installation. The roof now provides a range of benefits,
for example, in terms of reducing the building’s energy
consumption, lowering air pollution and improving wellbeing.
Key elements of Balfour Beatty’s work on the scheme include:

>
>
>
>

Internal strip out of existing services

>

Internal and external demolition back to the existing
reinforced concrete frame

>
>

Structural alterations and strengthening works

>
>
>

Soft and hard landscaping to the building external areas

New windows throughout
Replacement of all mechanical and electrical services
Internal upgrade of existing finishes in line with grade
listing of the building

Structural steel extensions to form new plant space,
increased space to the student union area and a large
multi levelled atrium on the west elevation

Recover and refurbish all existing parquet flooring
Formation of open plan offices within the top levels of the
tower, and large teaching spaces – 400 seat auditoriums,
large class spaces, student support areas, student union,
break out spaces, small study corals/pods

Mechanical and
electrical engineering
services being carried
out at the University
of Strathclyde
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An artistic impression of
the large underground
area for events and
lectures at the Edinburgh
Futures Institute, a
flagship refurbishment and
extension project

Removing barriers
to repurposing

While those commissioning buildings are
considering repurposing and retrofitting
existing buildings on a case-by-case basis,
this must happen more consistently in order to
help decarbonise the built environment more
quickly. For this to happen, existing barriers
to doing so must be removed and adapting
existing buildings must be made worthwhile
for developers. This means considering
legislation, taxation and planning policy.

At the moment, there is a 20% tax rate on the repair,
maintenance and refurbishment of existing buildings under
the UK’s VAT system. New-build developments, on the other
hand, are VAT-free. Furthermore, for a development to qualify
for a zero rating “any pre-existing building must have been
demolished completely, all the way down to ground level”4.
Removing this imbalance between repurposing existing
buildings and building from scratch must become a priority if
we are to meet our 2050 carbon targets.
Encouraging or legislating for developers to consider
repurposing existing buildings first, moving on to building from
scratch or demolishing and rebuilding only once the option of
adapting has been considered and found not to be workable,
could also make a considerable difference in terms of reducing
the built environment’s carbon emissions. Balfour Beatty
recommends that this be considered with urgency.
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Case Study

Edinburgh Futures Institute
Balfour Beatty is acting as main contractor on the delivery
of the Edinburgh Futures Institute on behalf of the University
of Edinburgh, which forms part of the University’s Estates
Vision 2017–2027: “Creating a world-class estate for a
world-class university”. Due for completion in summer
2022, this flagship refurbishment and extension project is
transforming Edinburgh’s Old Royal Infirmary, an historic
Category A listed building at the heart of the city centre, into
the University’s new ‘Futures Institute’ which will combine
teaching a research space with a large underground area
for events and lectures, a public piazza, café and gardens.
This building has remained empty and unused since the
new Edinburgh Royal Infirmary was constructed by Balfour
Beatty and opened in 2003, and was therefore in a state of
disrepair.
As a Category A listed building, the Old Royal Infirmary
has been deemed to be a building of national architectural
and historic importance. The aim of the scheme to restore
it to its former glory, while also breathing new life into it,
retaining and celebrating its character and keeping carbon
emissions and costs significantly lower than if the scheme
had been an entirely new build construction. Listing covers
the interior as well as the exterior, so all proposed works
have been subject to approval and must be carried out
sympathetically to the original building, period and style.
Balfour Beatty is restoring and connecting six wards;
unlocking the building’s wide corridors to create freeflowing areas spanning over 21,000 square metres, using
Building Information Modelling (BIM) and augmented and
virtual reality technologies to enhance the restoration. On
completion, the development will provide multiple teaching
and learning facilities, function areas, and work spaces for
staff, students and the general public. The redeveloped
building will provide 21,300 m² of floor space, 6,000 m² of
which will be new construction.
As ever, upgrading and creating a new, world-class site out
of an old, neglected building is complex and involves a wide
range of different elements including:
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>

Substructure work including new foundations, new
ground floor slabs, new lift pits, underpinning and
waterproofing treatments

>

Fitting a new internal steel frame to the existing wings
and strengthening works to existing upper floors and
structural roof members

>

Restoration and repair works to the existing building
fabric including stoneworks, slate roofs, leadwork,
rainwater goods and repair and replacement of existing
heritage windows and external doors

>
>

Reinstatement and replacement of existing roof spires

>

Provision of new fire escape stairs within to ward wings
to meet enhanced safety requirements

>

Installation of a new feature stair at the main entrance
and within existing corridors

>

New internal screens, doors and new floor, wall and
ceiling finishes to suit the existing building fabric and
listed status

>

New plumbing, mechanical and electrical services
installations to suit the revised layouts

>
>
>
>
>

New Kitchen and servery installation

>
>

High quality hard and soft landscaping

Provision of new spiral stairs to existing ward turrets
and remedial works and extension of the existing main
corridor stairs

Conclusion
The urgency of the climate challenge calls for the construction
and infrastructure industry and those commissioning buildings
to evaluate all the options and think creatively before
deciding on a course of action. There must be a three-pronged
approach, with contractors and their supply chain partners
decarbonising their own activities and how construction
is undertaken; existing buildings being repurposed and
retrofitted to ensure that they are fit for the future; and new
buildings being designed and built to be as low carbon and
sustainable as possible. This requires responsible businesses
and commissioning authorities to step up and lead the way,
forging a new path and influencing positive change. Only with
a better balance between these three prongs will we be able
to decarbonise the built environment.

Five new lift installations within the main spine corridor
Structural alterations to allow creation of new floor layouts
Rot and asbestos removal works
Construction of the new build extension areas including
the event space, café, and north and south infills

External works including hard and soft landscaping to
support the formation of two low level courtyards, the
main entrance plaza, terraces, new access ramps and
stairs and the extended path along Lauriston Place
Edinburgh Futures Institute
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