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Empowering 
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Businesses need to be increasingly agile to 
meet the needs of their clients in ever more 
competitive marketplaces. Having the right 
strategy, technology and physical assets 
to support their business model is a real 
differentiator, allowing organisations to  
provide quick, personalised products or  
services to fast-moving markets.

This issue of A2 will discover how 
organisations are responding to these 
challenges by making their businesses more 
efficient. We look at how new technology, at 
the forefront of manufacturing, is being used 
to create ever more sophisticated products; 
we discuss how offices can meet the needs of 
the modern workforce, enhancing well-being 
and productivity; and we find out how multi-
channel shopping habits are influencing the 
design of new and existing shopping centres.

Also, discover why the public sector is 
focussing on rationalising their estates to help 
them provide efficient, high-quality services; 
and how a new low-carbon routemap will help 
organisations effectively meet legislation in 
the UK. 

I hope you find the content in this edition 
valuable. As always, we welcome your 
thoughts and comments can be sent to  
a2@arup.com.

Alan Belfield  
Director, Arup 
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Effective from the 1 August 2013, Arup announced the 
appointment of Jerome Frost to the Arup Board for the 
UK, Middle East and Africa (UKMEA) region. He now 
leads Arup’s UKMEA Consulting practice.

With over 1,000 technical experts, the practice includes 
21 businesses focused on strategic project planning, 
design innovation and development through to project 
delivery, commissioning and operational readiness. 

Jerome Frost says: “I am really excited about the 
possibilities that this new role brings. Within Arup 
we work at the cutting edge on so many interesting 
and diverse projects and I am keen to use my skills 
and experience to help further develop the Consulting 
practice’s contribution to our portfolio of work. From 
this platform, there is no better opportunity to contribute 
to Arup’s growth in supporting clients in their projects 
from conception through to delivery and beyond.”

On the 18 September Arup was given the title ‘Consultant of the Decade’  
at the NCE/ACE Consultants of the Decade Awards. 

The awards paid homage to firms and individuals who had ridden the ups 
and downs of the last decade, and helped to progress the field of engineering. 
The awards, which are run every ten years, first took place in March 2003 
and are now a mainstay of the industry calendar.

The judging panel consisted of ACE chief executive Nelson Ogunshakin, 
FIDIC president Geoff French and NCE editor Antony Oliver. 

The judges commented: “You name it, and Arup has probably had a hand 
in engineering it. With a key role in major projects over the decade and 
beyond, such as High Speed 1 and its connection into London, the 2012 
Olympic Games, a huge proportion of the British Construction Industry 
Award shortlist and winners each year, and of course a key role in Crossrail 
and HS2, Arup is without question the go to firm for complex engineering 
solutions and major infrastructure.”

Jerome Frost 
OBE appointed  
UKMEA Leader 
of Consulting

1 NCE/ACE Awards

2 Jerome Frost, UKMEA Leader of Consulting

Arup named ‘UK 
Consultant of the Decade’

Arup’s founder, Sir Ove Arup, was named a Leading Consulting Engineer 
of the last 100 years at the International Federation of Consulting Engineers 
(FIDIC) Centenary Awards in Barcelona. 

Sir Ove was one of only two individuals to be given this accolade for 
significant contribution to consulting engineering over the last century – 
cementing his reputation on a global stage.

FIDIC Trophies of Excellence were also awarded to the firm – the only UK 
based firm to receive one, and numerous building and infrastructure projects 
that Arup played a significant role in realising, including the London 2012 
Olympic & Paralympic Games, Hong Kong International Airport and the 
iconic Sydney Opera House.

Founded in 1913, FIDIC represents the consulting engineering industry 
globally and its membership covers 94 countries.

Sir Ove and Arup honoured 
for excellence at the FIDIC 
Centenary Awards
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Costing £125m and built on the site of the former Queen’s Dock in Glasgow, The SSE 
(Scottish and Southern Energy) Hydro will host major music, entertainment and sporting 
events, with a fixed seating capacity of 12,000.

One of the building’s most unique features is its ETFE (Ethylene Tetrafluroethylene) 
façade, made up of translucent cushions, originally developed for the space industry. 
This material will allow natural light to illuminate the foyers during the day and the 
arena to ‘glow’ at night.

Arup was appointed by the SECC (Scottish Exhibition and Conference Centre) to 
provide a range of services including civil, structural, mechanical, electrical, public 
health and fire engineering; as well as specialist lighting services. 

Tom Doyle, Project Director for the SSE Hydro’s owners and operators, SECC, 
says: “The construction of The SSE Hydro’s distinctive roof and ETFE façade, lit by 
thousands of LED lights, are two of the key features of the building. They are prime 
examples of the innovative spirit and engineering expertise that the Arup team have 
consistently demonstrated over the many years they have been working on this project. 
We at the SECC are really proud that the building has achieved this milestone, are 
confident that The SSE Hydro will be a huge success and thank Arup for being at the 
centre of the building’s design and delivery”.

The Hydro will also be one of the major venues for The Glasgow 2014 
Commonwealth Games along with the £108m National Indoor Sports Arena and Sir 
Chris Hoy Velodrome, both designed by Arup.

Arup has developed an ambitious 
masterplan which outlines how the area 
around the NEC and Birmingham Airport 
could be developed to create 100,000 jobs 
and boost GDP by as much as 19.5 billion 
annually by 2040. 

The masterplan, commissioned by 
Solihull Metropolitan Borough Council and 
the Greater Birmingham (GBSLEP) and 
Solihull Local Enterprise Partnership, is the 
first and most extensive plan of its kind for 
the area. 

Jerome Frost says: “The UK Central 
masterplan builds on Solihull’s tremendous 
strengths, offering a fabulous quality of 
life, connections to around 70% of the 
UK’s population in under 90 minutes and 
a supportive investment environment that 
already stands out in its performance over 
the last two decades. “By capitalising on 
one of the strongest economic bases in 
the UK today, the UK Central masterplan 
sets out a ‘road map’ for growth that can 
underpin a national economic resurgence.”
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Sensing City is a world-first project which 
will see sensors installed in Christchurch 
to collect real-time information about how 
a city actually works. The first of three 
Sensing City pilot projects, which allows 
residents to test their own water quality, 
launched in early September. Among 
others things, Sensing City will also allow 
residents to collect data on a range of 
variables including pedestrian and vehicle 
traffic flow, water and air-pollution to help 
improve the overall functionality of the city. 

Smart cities specialists at Arup are 
working with Roger Dennis to implement 
the Sensing City programme and sensor 
network in Christchurch. 

Roger Dennis, Founder of Sensing City, 
says: “The rebuilding of Christchurch 
following the 2011 earthquakes presents an 
extraordinary opportunity to fit the city with 
sensors and hardware, to collect data that 
will improve the functionality of the city 
and the lives of its residents.

World-first ‘Sensing City’ project launched

UK Central 
masterplan to 
drive 100,000 
new jobs
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Scotland’s largest entertainment venue 
to be used for Commonwealth Games
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UN-HABITAT report launches 
A UN report, reviewed by Arup specialists, has highlighted the need to focus 
on making public transport more accessible and acceptable.

Launched by UN-HABITAT, the United Nations Human Settlements 
Programme, Planning and Design for Urban Mobility argues for a conceptual 
leap in the design of sustainable urban transport systems.

UN Under-Secretary-General and UN-Habitat Executive Director, Dr 
Joan Clos, had this to say: “Mobility is not just about developing transport 
infrastructure and services; it is about overcoming the social, economic, 
political and physical barriers to movement, such as class, gender relations, 
poverty, physical disabilities and affordability. UN-Habitat works closely with 
our partners to provide relevant and informative information that can be used 
to drive policy and help to ensure that urban residents around the world have 
access to efficient, safe, affordable transport.”

The report says that urban planning and design should concentrate on how to 
bring people and places together by creating cities that focus on accessibility, 
rather than simply increasing the length of transport infrastructure or 
increasing the movement of people or goods.

With the private car often seen as the most desirable travel option, the report 
also calls for action to enhance the acceptability of public transport. It argues 
that more must be done to improve the reliability and efficiency of public 
transport services and to make them safer and more secure.

World’s “Tallest Domino 
Tower” built in Bristol
A Bristol-based graduate engineer has 
broken the Guinness World Record for 
tallest free standing domino tower.

Tom Holmes, a structural engineer at 
Arup, used 2,688 dominos to create a tower 
that reached 5.275 metres at its peak – 
almost 20cm taller than the previous record.

The record breaking attempt took seven 
and a half hours to complete, but months 
to design. Tom worked with Roland Trim, 
leader of the Advanced Technology and 
Research business in the Arup Bristol 
Office. They used computer modelling 
programmes to create digital prototypes of 
the different test structures.

Tom Holmes, a graduate engineer at 
Arup, says: “As engineers, we’re constantly 
looking for creative solutions to solve 
problems so it’s great to put my skills to 
use in a fun task like this. It’s not every day 
that you can say you’ve built the world’s 
largest domino tower!”

Thomas Heatherwick has been working with Arup to 
develop plans for a new ‘Garden Bridge’ across the 
River Thames for Transport for London (TfL).

The proposal for the 360m pedestrian bridge draws 
on London’s green heritage. The Garden Bridge design 
aims to create an attractive new way to link north and 
south in the heart of the city, providing a new walking 
route from the Southbank to Temple and on to Covent 
Garden and Soho.

Tristram Carfrae, Arup Fellow, says: “It’s really been 
quite inspirational to work with Thomas Heatherwick 
in progressing this proposal for a fabulous bridge 
across the River Thames. The concept fits naturally 
with an efficient, balanced cantilever construction 
strategy that minimises impact on the Thames from 
both navigation and environmental perspectives. We 
are delighted to be helping develop plans for such a 
beautiful addition to London’s urban habitat.”

Olympic flame designer 
developing plans for 
Garden Bridge in London

3 Sensing City, Christchurch
4 SSE Hydro Arena
5 UN-HABITAT
6 Tom Holmes, Arup
7 Garden Bridge

Arup, alongside The London School of Economics 
and Political Science (LSE) and Centre for Cities, has 
been chosen to take forward the What Works Centre for 
Local Economic Growth. 

The centre is funded by the Economic and Social 
Research Council (ESRC), the Department for 
Business, Innovation and Skills (BIS), and the 
Department for Communities and Local Government 
(DCLG) and aims to significantly improve the use of 
evidence in the design and delivery of policies for local 
economic growth and employment.

It’s the first of four new centres to be funded as 
part of the wider What Works Network that centres 
will provide robust, comprehensive evidence to guide 
decision making on tackling crime, promoting active 
and independent ageing, effective early intervention, 
and fostering local economic growth.

‘What works Centre for Local 
Economic Growth’ announced
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“Technological, sociological and 
environmental changes are making 
traditional approaches to providing 
office space redundant,” says 
Benjamin Lesser, development 
manager at Derwent London. “It’s 
time to be brave and radically rethink 
the space we provide.”
Crucially, this means engaging with tenants, 
states Celine Thompson – the company’s 
head of leasing. “As a landlord you need 
to talk to your tenants, asking them what 
works and what doesn’t,” she says. “Be 
prepared for honest feedback, use it to 
critically evaluate what you do and apply 
that knowledge in the future.”

The changing face of 
commercial property
Derwent London’s Celine Thompson 
and Benjamin Lesser say the sector 
must be brave if it is to meet the 
needs of the modern workforce

Meeting the needs of modern,  
mobile workers

Ask tenants today about what they want 
and the answers will be very different 
from those a decade ago, says Thompson. 
“Today, work-life and home-life are 
blended much more closely than ever 
before,” she argues. “Smartphones mean 
people are mobile and can work where they 
want. So you have to make them want to 
come into the office and work together. 
It’s no longer enough just to make a few 
token gestures like ping-pong tables, bright 
carpets and bean bags; office space today 
has got to be truly inspiring.”

More enlightened employers – typically 
in the newer industries – are, says Lesser, 
responding to this: “These organisations 

want somewhere that reflects the cultures 
they’re trying to instil within their teams. 
They want a place that projects the right 
image but also somewhere they can bring 
people together to do their very best work. 
If your office environment or space or 
design encourages the very best ways of 
working together then you’re going to get 
the very best out of your people.”

Enabling more sustainable,  
healthier lifestyles

One thing people are increasingly 
demanding from their office environment is 
sustainability. “Sustainability has risen on 
the agenda over the last decade and it’s now 
a very real consideration for employees,” 
says Lesser. “For example, because more 
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and more people are choosing to cycle to 
work, existing buildings are often very short 
of facilities like cycle parking and showers.”

Developers and landlords must respond to 
this demand, says Thompson, as well as to 
people’s desire to lead healthier lifestyles. 
“We’re looking at putting a rooftop 
running track on our White Collar Factory 
development on the Old Street roundabout 
in response to the rising interest in running,” 
she explains. “If you love running and you 
can incorporate a run into your lunch break, 
you feel rejuvenated and ready to work – 
you’re going to be more productive.”

Building sustainability in from the start
Lesser believes that giving people 

control over their environment, through 

White collar Factory: meeting the  
needs of modern workers

Arup is helping Derwent London apply its 
experience of converting industrial buildings 
into modern offices to create a new breed 
of office buildings. The resulting White Collar 
Factories are usable and adaptable workspaces 
designed to meet the needs of today’s tenants.

With much of the running cost of a typical 
office building coming from mechanical climate 
control, the White Collar Factory is designed to 
reduce artificial heating, cooling and lighting.

High ceilings, good daylight and natural 
ventilation mean that the building needs less air 
conditioning and artificial lighting. This in turn 
reduces building and fit-out costs while saving 
up to 25% in running costs. This also creates a 
healthy and productive working environment.

A solid, internally exposed thermal-mass 
construction with a generous 3.5m floor 
to ceiling height is complemented by well-
insulated facades that are tailored to deal with 
orientation and sun exposure. Windows that 
open mean reduced mechanical ventilation, 
while cooling in summer and heating in winter 
is provided by water pipes set in exposed 
concrete slabs. 

“We see the White Collar Factory as a game-
changer, bringing to the market something that 
we think lots of people have long been asking 
for but that the market hasn’t been offering. 
This is the workplace of the twenty-first century. 
It’s far less corporate but far more productive 
– because it responds to the way people work 
and live now, and how we think they will live and 
work in the future.”
Benjamin Lesser, development manager at Derwent London

Derwent proposes to put its White Collar 
Factory concept into action by redeveloping 
and part-refurbishing a major corner site at 
the old Street roundabout in the heart of the 
Government’s Tech City in London. Granted 
planning permission in october 2011, the 
proposals include a new 16-storey office 
building as well as retail, residential and a new 
public square.

measures such as windows they can 
open, is also important for productivity. 
“Derwent has always looked to incorporate 
opening windows in its buildings,” he 
says. “We’ve always believed – especially 
in a temperate climate like London – that 
they provide an environmental and an 
emotional benefit. You benefit from feeling 
a bit of breeze on your face and from 
being connected to sounds of life from the 
street outside.”

Features such as natural ventilation 
also enable buildings to keep pace with 
increasingly stringent legislation. “Part of 
the reason we’ve always pursued passive 
heating and cooling is because we’ve 
seen that legislation would inevitably be 
ratcheted up as the UK tries to meet its 

emissions targets,” says Lesser.
He contrasts approaches to cooling: “As 

climate change takes effect, staying cool 
in a traditional sealed-box building relies 
on cranking up the mechanical cooling and 
burning more fossil fuels. But by using the 
thermal mass of the building intelligently 
to regulate the temperature and taking 
advantage of natural ventilation for half 
the year, you can reduce emissions instead 
of increasing them.”

Offices designed around sustainability 
and the needs of modern workers are a 
concept that Derwent London has put 
into practice in its White Collar Factory 
(above). “We see this as a blueprint for 
other buildings,” says Thompson. “It puts 
the tenant in the driving seat.”



With public bodies under pressure to 
make services more effective with 
less funding, organisations must look 
closely at how their estates can best 
meet their needs.

“If you want to create efficient services, 
you have to look at the way you use your 
assets,” says Arup associate Asha Devi. 
“Currently there’s an overprovision of 
facilities in public services. In the NHS 
figures as high as 30% are often quoted, 
with many examples of high running costs 
and not fit for purpose facilities.”

To meet the changing needs of an ageing 
population, the focus of healthcare has 
shifted from large acute hospitals to more 
community based services, which has a 
significant impact on both the asset base 
and workforce.

Devi points to the police force as an 
example. “One police authority Arup works 
with is re-deploying staff to where they 
are most needed: out of police stations and 
into the community,” she explains. “This, 

together with the adoption of centralised 
custody centres, means that police forces 
across the country have redundant space in 
their stations. Rationalising this estate could 
release money for frontline services.”

Public services today are facing 
unprecedented financial pressures. The 
government has asked the NHS to deliver 
£200bn in efficiency savings by 2014-15 
without compromising services. Yet before 
it can hope to achieve this, it must reverse 
a trend that is seeing NHS productivity fall 
by 0.2% per year.

The situation is similar in other public 
services. Local Authorities are looking 
to partnering arrangements and shared 
services approach to delivering services, 
and the higher education sector has entered 
a new competitive marketplace where each 
university must provide the best facilities it 
can to attract students and survive financially. 

A rationalisation approach is needed 
which considers not just the estate, 
but workforce, operational models and 
smarter technologies.

Currently there’s an 
overprovision of facilities in 
public services - sometimes 
quoted as high as 30% for 
the NHS. There are many 
examples of buildings costing 
too much to keep open when 
many are unsuited for the 
services they now provide.

A rational approach
Rationalising estates can help make 
public services more efficient

FeatUre A rATIoNAL APProACH
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Central and 
local government 

together own property worth 

£370bn.
with annual running costs over  

£20bn.

(operational Effi ciency Programme, 2009)

(Government’s estates strategy, June 2013)
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By

2020 
the regions identified in the 

government’s One Public Estate 
pilot scheme, will reduce the size 
of their estate by approximately  

38% by end March 2015, 
and 46% by end 

March 2020
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Matching estates to strategy
Successful rationalisation can help 

make services much more efficient by 
matching organisations’ estates to their 
operational strategy. Arup worked with 
Northamptonshire Healthcare NHS 
Foundation Trust to do exactly this for 
Rushden Hospital in Northamptonshire. 

“The emphasis in mental health care 
today is on getting patients rehabilitated 
and supporting them in the community,” 
explains Devi. “Yet many organisations 
like Northamptonshire Healthcare find 
themselves in historic town-centre 
buildings. Originally designed as 
residential dwellings and adapted over 
the years, these buildings are increasingly 
unsuited to meet their needs.”

With on-going running costs and a large 
proportion of redundant estate at Rushden 
Hospital, Arup worked with the Trust 
to develop a masterplan to create a new 
resource centre on the site based around 
community care. Working closely with the 
Trust, we undertook options appraisals and 
developed a masterplan for disposal of the 
surplus areas of the site which we sold for 
residential development. The land receipt 
became the funding stream for construction 
of a new community based centre. We 
successfully achieved planning consent and 
as part of the Section 106 contribution for 
education the neighbouring school took 
part of the site to enable a playground to 
be developed. This was a great example of 
partnership working in the public sector.

“The site had quite extensive grounds 
and a number of buildings that previously 
had provided inpatient care,” explains 
Giles West, head of business management 
at the Trust. “The difficulty was that as 
community services had developed over 
the years, the number of inpatient beds that 
were required reduced. So what we were 
effectively faced with was paying high 

costs for a rather sprawling site, which 
we were not using effectively. Operating 
from several locations did not enable us 
to provide high quality, integrated clinical 
services.”

Improving public access to the 
redeveloped site also ensured it no longer 
cut off the centre of the town, as it once 
had. “We made sure we included footpaths 
so that people could access the school and 
park easily,” says Devi. “We wanted the site 
to be at the heart of the community.”

 “We were mindful of our responsibility 
to the wider Rushden community,” agrees 
West. “The houses built on the released 
land factored in wellbeing, sense of 
community and green spaces, because 
living in a healthy environment decreases 
the need for our services.”

Devi points out that the type of 
integration undergone at Rushden is 
part of a growing drive to bring services 
together and operate them more efficiently 
from shared facilities. The government’s 
One Public Estate property pilot scheme 
encourages local authorities to work with 
central government and other public sector 
organisations to share buildings and re-use 
or release surplus property and land.

“It’s increasingly the case that successful 
rationalisation of an estate involves more 
than one organisation,” says Devi. “I think 
that in the future, we’ll see the barriers 
between different agencies breaking down 
further and increasing integration into 
shared facilities.”

The Rushden Hospital project shows 
what’s possible, but how can organisations 
start to tackle the often-tangled problem of 
redundant and unsuitable estates? As the 
head of masterplanning and development 
at Imperial College, London, Martin 
Summersgill is facing this task, as Arup 
embarks on supporting the University with 
its masterplanning for the future.

The NHS is 
challenged 

to deliver £20 billion 
in efficiency savings 
by 2014-15 without 

compromising services
(Public Accounts Committee - Twenty Sixth report:  

Management of NHS Hospital Productivity)
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(Government’s estates strategy, June 2013)

10% 
of government estate 

costs is attributed 
to energy over

£2bn. 
per year 

Up to 

The start of the journey
“Imperial’s South Kensington campus 

was last masterplanned in the 1950s and 
60s, when there were 4,000 students,” he 
explains. “Today there are 14,000 students.” 

Aside from its main South Kensington 
campus, Imperial’s estate includes medical 
school outposts in five hospitals and a 
campus in Silwood, near Ascot. It is also in 
the process of developing a new campus in 
White City. 

“On the constrained South Kensington 
site, there is the challenge of creating new 
buildings or enhancing existing ones in ways 
that are environmentally and economically 
sustainable,” Summersgill explains. “So 
we have to consider that alongside the 
advantages of developing new buildings on 
the brownfield site at White City.” 

How is Imperial tackling this challenge? 
“We’re starting by concentrating on 
getting our facts right, undertaking studies 
that will inform our future strategy,” he 
explains. “So we’re looking at things like 
the capacities of the different sites, how the 
areas Imperial works in might change, how 
efficiently we currently use space and how 
we could improve that in the future, and 
how research and education are changing.”

This last point is crucial, Summersgill 

Your estate should support 
your service, not restrict 
it, efficient, high quality 
assets that support efficient, 
high quality services are 
an essential part of modern 
public services.

points out, because higher education is 
going through something of a revolution. 
“The traditional model of teaching where 
students sit silently in a lecture hall while 
someone talks is not necessarily the 
way of the future,” he says. “We need to 
understand what kinds of spaces we must 
provide in the future.”

In a competitive global market, Imperial is 
keen to set a strong strategy for development. 
“The university doesn’t want to rush into 
anything,” Summersgill says. “This is a long-
term plan to create an enduring environment 
for research and education.”

Taking difficult decisions
Rationalising any estate is not easy and 

changing the way assets are used can be 
a difficult process. For example, hospital 
closures are often met with protests – the 
Rushden Hospital redevelopment faced 
opposition during the planning process. 

But Devi argues that it’s vital to take 
tough decisions, because estates must 
match the service being provided. “Your 
estate should support your service, not 
restrict it,” she says. “Efficient, high quality 
assets that support efficient, high quality 
services are an essential part of modern 
public services.”
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“Smart materials and new 
technologies could revolutionise the 
way products are made and delivered 
in an increasingly digital world,” 
says Matt Cooper, an associate in 
Arup’s operations consulting team. 

 
“These technologies offer businesses the 
chance to capitalise on flexible, agile 
manufacturing systems and get products 
to market quickly. They also open up 
opportunities for even the smallest of 
companies to compete in global markets.” 

The digital manufacturing era has been 
heralded as a third industrial revolution. 
The key for manufacturers and investors, 
says Cooper, is understanding what this 
new industrial landscape will look like and 
how to engage with it.

Speed is of the essence, he argues, in an 
increasingly well-informed and connected 
world. “It already takes little more than 
a fleeting glimpse of an interesting news 
article online followed by a Google search 
for people to find objects of desire,” he 
explains. “A product nobody had heard 
of yesterday could be in great demand 
tomorrow. The challenge is servicing these 
potential markets.”

An agile approach reduces risk
With manufacturers needing to put new 

products into production much faster 
than ever before, Cooper believes an 
agile approach is vital. “Being agile, and 
manufacturing products close to your markets 
means you can respond quickly to changing 
demand or offer mass customisation,” he 
says. “This means you can hold less stock 
and it eliminates or reduces some of the risks 
in outsourcing manufacturing to other parts 
of the world.” 

Technology could make outsourcing mass 
production and long-haul logistics a thing 
of the past, argues Cooper. “Distributed 
manufacturing of complete products close 
to the customer will be a game changer 
in many areas of business,” he predicts. 
“If you can send a picture to a printer on 
the other side of the world then it’s easy 
enough to send the source code for an 
entire product to agile e-manufacturing 
facilities anywhere.”

Responding quickly to changing and 
varied demand is exactly what Jaguar Land 
Rover has had to do. “Our manufacturing 
plants now have to be flexible enough 
to cope with the huge range of features, 
options and specifications demanded by 
an increasingly diverse customer base,” 

A new industrial revolution
Manufacturers and investors must prepare 
to capitalise on a fast, agile future

A product nobody had 
heard of yesterday could 
be in great demand 
tomorrow. The challenge 
is servicing these 
potential markets.
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Julian Hetherington, Jaguar Land Rover’s 
director of strategic manufacturing 
projects explains. “We can’t possibly 
build a physical prototype of every single 
variation. So we make use of virtual 
prototyping using tools like 3D simulation 
to ensure that we can build all the different 
derivatives our designs now require.”

Andrew Churchill is managing director 
of JJ Churchill, which produces precision-
engineered components for aerospace, 
diesel engines and other sectors. He argues 
that there are huge advantages in the 
business being close to its customers – 
particularly when manufacturing prototypes 
or new products.

“Where you really add value is when 
design teams can get together with the 
customer to drive improvements in the 
process before those parts have even been 
made. That can only happen when you’re 
physically close to your customer; you can 
be much more nimble. We get a tremendous 
benefit from being based in the Midlands, 
UK, – less than 30 minutes away from our 
two largest customers.”

Cooper argues that following a distributed 
approach would reduce risks further: “You 
could develop a new product and produce it 
in batches as small as a single item. 



If the product succeeds, you could use 
a network of manufacturers with similar 
equipment to meet the demand, sending 
them the source code they need to produce 
the product under licence.”

He points out that innovations like these 
are already taking place. The aerospace 
and automotive industries, for example, 
are using 3D printing technology to 
reduce material content and speed up 
manufacturing for complex components. 
And ophthalmic, fashion, jewellery and 
biomedical product manufacturers have all 
used the approach.

“Additive manufacturing processes such 
as powder sintering or wire deposition 
enable you to produce extremely 
lightweight, efficient components,” says 
Dick Elsy, the chief executive of the High 
Value Manufacturing Catapult. “Although 
we need to make them faster – and that’s 
something we’re working on in the catapult 

If you can send a 
picture to a printer 

on the other side of the 
world then it’s easy enough 

to send the source code 
for an entire product to 
agile e-manufacturing 

facilities anywhere.
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Designed through a new sophisticated Additive Layer Manufacturing process that helps to 
create incredibly complex detail. This example of a Faberge Egg typifies what is now deemed 
possible in the world of manufacturing. © richard Beckett, www.richard-beckett.com

– they already have some very exciting 
applications, particularly in aerospace.”

JJ Churchill has been working with a 
specialist in additive manufacture to create 
rapid prototype turbine blades for Rolls 
Royce. “They’ve used sintered powder 
metallurgy (bonding metal powder to form 
a solid) to grow turbine blades,” explains 
Churchill. “We then work with them to 
finish the outer edges by machine to ensure 
they conform geometrically.” 

For Churchill, one of the most 
exciting things about this approach is the 
possibilities it opens up. “If you’re starting 
with a solid piece of material, there are 
only certain things you can do to influence 
its internal shape – drilling holes or milling 
pockets or scallops,” he explains. “Additive 
manufacture gives you much greater control 
over the internal structure, which is exciting 
for applications such as cooling ducts in 
turbine blades.”



Manufacturing needs a new broker
The key to this evolution in 

manufacturing, Cooper argues, will be a 
new type of broker. They must understand 
these technologies and explain to potential 
investors the new business models that they 
enable, as well as how this sea change will 
impact on traditional business and open up 
new areas of opportunity.

“Currently, one of the biggest 
challenges is that funders are used to 
backing traditional manufacturing,” he 
explains. “This means they often lack 
understanding of emerging technologies 
and the opportunities to connect with other 
businesses that see the change coming. 
They also remain risk-averse. This is a 
serious issue because without investment 
huge opportunities will be missed.”

Elsy says that although this is a global 
problem, it affects the UK more acutely: 
“Financial institutions in the UK don’t 

have the same level of technical literacy as 
their counterparts in the US or Germany. 
In general, there’s a lack of understanding 
about what it takes to bring a new 
technology to market.”

Churchill argues the issue is a wider one. 
“The blame for lack of investment is often 
laid on banks,” he says, “but the massively 
extended payment terms demanded by large 
original equipment manufacturers constrain 
smaller suppliers’ ability to invest in new 
technology. Their terms stretch suppliers’ 
cash flows. And if a small business grows 
or economic conditions improve and orders 
increase, the problem gets worse – leaving 
them with even less money to invest.”

The High Value Manufacturing Catapult 
addresses the investment problem by using 
government funding to reduce the risks of 
technical innovation. For example, it allows 
companies to explore new manufacturing 
processes in an open environment without 
the fear of financial failure should things 
not work first time. It also reduces financial 
risk by incubating technologies ready for 
investors to fund with confidence.

So what would happen if, through such 
initiatives, investors and manufacturers got 
together behind new, adaptable approaches 
to high-value manufacturing? “The knock-
on benefits would include everything 
from improved cash flow to re-shoring 

of manufacturing operations,” Cooper 
predicts. “I’ve seen first-hand on Arup 
projects how manufacturing close to a 
customer in the UK has enabled businesses 
to be more reactive and resilient – the 
benefits range from increasing profitability 
to saving a business and the jobs within it. 

For Churchill, innovation in 
manufacturing processes offers a real 
opportunity for the UK: “As well as new 
products, new technologies can help us 
make the same products in smarter ways – 
something the UK has always been good 
at. This is where we will compete very 
effectively against the rest of the world, 
provided companies are encouraged to 
invest in the technology they need.”

Elsy argues that this is an opportunity 
for smaller companies as well as multi-
nationals. “Part of our mission at the 
catapult is encouraging smaller companies 
to grow into the sort of Mittelstand 
(medium-sized companies) that flourish 
in Germany,” he explains. “This is how 
we can really make a big difference to the 
UK’s manufacturing economy.”

Hetherington agrees but points out 
companies must also meet the challenge 
of finding the skills they need. “When 
Jaguar Land Rover looks to establish a 
new manufacturing base, we’re interested 
in being close to our customers and in 
accessing the skills we need to run our 
operation,” he says. “Our suppliers, small 
and large, have the same considerations.”

If manufacturers and investors can work 
together to join the technologies to the 
opportunities then this could be the start of 
an exciting time for the sector.

Where you really add value is when 
design teams can get together with 
the customer to drive improvements 
in the process before those parts 
have even been made.
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Let there be daylight
Too often undervalued, daylight is vital for improving 
productivity and well-being in working environments

Is it time to put daylight back at the 
heart of our cities? Paul Williams, 
a founding director of architects 
Stanton Williams, believes so. 
“Using daylight effectively is essential for 
sustainable building design,” he says. “And 
the British Council for Offices is very clear 
that well-lit working environments improve 
our productivity and sense of well-being. 
So, from a business point of view, it is a 
no-brainer.”

Florence Lam, leader of Arup’s global 
lighting design team, agrees: “As humans, 
daylight is vital to our health and well-
being. And making more use of daylight 
in place of artificial lighting can help 
reduce energy consumption. So prioritising 
daylight in cities is an issue to which 
developers, architects, politicians and 
society as a whole should give serious 
consideration.”

Lam predicts that daylight will become 

an increasingly valued commodity: 
“Bioreactive façades and photovoltaic 
panels generate energy from daylight. 
As these technologies are more widely 
incorporated into modern building design, 
the availability of daylight in our cities will 
acquire a completely new significance – 
internally and externally.”

For Williams and his colleagues, making 
the most of daylight is nothing new. “As a 
practice, we have always been passionate 
about the benefits of natural daylight,” he 
says. “It has the potential to animate both 
the façade and interior, creating changing 
moods – almost bringing the surfaces of 
building materials to life, you could say.”

“Japanese architect Tado Ando talks 
passionately about ‘natural daylight 
breathing life into a building’, and you can 
take that further by saying it enhances the 
feeling of being alive. This is something 
that should not be denied! A ray of sunlight 
striking a wall or landing on a floor of an 

interior always lifts my spirits; there is 
something magical about it.”

Williams believes that some attitudes to 
daylight are cultural. “When discussing 
light I always refer to In Praise of Shadows 
by Japanese author Junichiro Tanizaki, 
which was published in 1933. He contrasts 
the West’s search for light and clarity, 
which often produces bland, artificially lit 
environments, whereas Asian cultures tend 
to appreciate shadow and subtlety, and the 
benefits of the layering of tones of light.”

Differing approaches to daylight around 
the world are something Lam has personal 
experience of. “In densely developed Hong 
Kong, where I grew up, daylight has long 
held a commercial value,” she explains. 
“Offices and apartments that receive a 
lot of daylight have a higher value and 
are easier to sell. As a result, Hong Kong 
has very detailed planning guidelines that 
stipulate requirements such as the distance 
between buildings.”
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profound impact on me which I have never 
forgotten. The shape of the room seemed 
to change as the light entered the different 
windows throughout the day, and shadows 
moved around the space.”

Even if today’s architecture students 
are given more time to develop their 
understanding of daylighting, it seems some 
developers still need convincing of the 
benefits. “Designers need to demonstrate 
the added value daylight brings,” says 
Lam. “For example, we can help maximise 
lettable floor space through an interactive 
process of design and optimisation, while 
still meeting all the requirements for urban 
planning for daylight.”

For Lam, the best way for daylight 
to gain the recognition it deserves is to 
make it a requirement. “Daylight must be 
considered in the earliest design phases of 
any building development and enshrined 
in the regulations that shape our cities,” 
she concludes.

Williams points out that in Germany 
regulations stipulate that if you are 
permanently seated in a workplace you 
must not be more than six metres away 
from daylight. “This shows,” he says, “an 
understanding of the fact that daylight 
maintains our engagement with the outside 
world – giving us vital access to the 
natural environment.”

Architects, designers and engineers have 
an increasing array of tools at their disposal 
to help them use daylight effectively. 
Advanced 3D computer simulations and 
rendering tools, incorporating weather 
data, allow them to predict and visualise 
daylight at an early stage in their designs. 
High dynamic range photos showing 
the luminance distribution in an existing 
project can give clients an impression of 
the daylight quality they can expect when 
their space is complete.

Despite technological innovations, 
Williams and Lam fear that modern 

architectural education lacks enough 
emphasis on daylighting. “Up until 
around the 1980s, architecture students 
were encouraged to develop an instinct 
for daylight and its qualities in different 
parts of the world,” says Lam. “Today, 
I believe this part of their education has 
been neglected. The complex and crammed 
curricula of modern architectural education 
leave students lacking the opportunity to 
observe, imagine and embrace daylight at 
the beginning of every design.”

Williams looks back to his own 
architectural education. “When I was a 
student, I spent a day simply studying 
the quality of light in a room. It was an 
empty white room that had windows on 
the east, south and west elevations. I 
got there as the sun was rising and I sat 
there all day, watching and recording the 
changing colours and mood of the light 
– how the sun’s position transformed the 
quality of this simple room. This had a 

A ray of sunlight 
striking a wall or 

landing on a floor of 
an interior always lifts 

my spirits; there is 
something magical 

about it.
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the sainsbury laboratory, University of cambridge

Daylight is central to the design for the Sainsbury Laboratory, 
on which Arup worked with Stanton Williams.

With the laboratory dedicated to researching plant science, 
the design and layout maximises the scientists’ engagement 
with the surrounding landscape. Putting the plant equipment 
in the basement enabled the raised upper floor to be used 
for workspaces that are lit from above, rather than just 
through windows.

The design team devised a flat glass skylight system 
with lights located above a three-metre deep glass fibre 
reinforced gypsum linear light well. This brings light down 
onto the benches where the experiments and research takes 
place. The rooflights in the laboratories allow 200 lux to be 
achieved through daylight for 80% of the year. 

Meanwhile, an adjacent, glazed, internal street welcomes 
and moderates sunlight to enliven and energise the interior 
spaces of the whole building. 

The Sainsbury Laboratory won the 2012 rIBA Stirling 
Prize, the Best Learning Building award at the 2011 World 
Architecture Festival, and the Daylight award at the 2012 
Lighting Design Awards.
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White Collar Factory



Today, the retail landscape in the UK 
is changing dramatically – driven by 
shoppers who make increasing use of the 
web and mobile technology. According 
to communications regulator Ofcom, UK 
consumers spend on average £1,083 online 
per year – more than double the amount 
spent by French or German shoppers. 
In response, shopping centre design is 
evolving to focus on giving customers the 
best possible experience.

Retail in a multi-
channel world
How shopping centres are evolving in 
response to the rise of online retail
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memorable experience.
Today’s shopping centres are also offering 

people the chance to make the most of 
digital channels. “All of our schemes have 
digital components,” says Dudley. “They 
have screens, wireless internet and apps 
which notify you of offers from the retailers 
or restaurants you like. Who knows what 
else we’ll incorporate in the future as new 
technology emerges.”

The shape of things to come
With retailers adopting multi-channel 
strategies and leisure offerings becoming 
increasingly important, what does this mean 
for the design of physical stores? Arup is 
working with developers like Land Securities 
to understand how developments should 
respond to the changing nature of retail.

The global economic climate may have 
been tough on the retail sector, but Bull 
sees opportunities in the current situation. 
He comments: “Now’s an ideal time to look 
again at how we can design centres to offer 
customers the best possible experience, 
while creating value for developers.”

Bull expects that flexibility will be key. 
“As technology continues to evolve and 
change the face of retail, centres will have 
to respond and adapt. So we’re looking at 
how we can build in the required flexibility. 
For example, modular construction could 
help get a centre to the market faster and 
also to reinvent itself when new drivers of 
change emerge.” 
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Now’s an ideal time  
to look again at how we 
can design centres to offer 
customers the best possible 
experience, while creating 
value for developers.

Seamless customer service
“For shoppers, price is still a significant 
factor – especially in the current economic 
climate,” explains Peter Bull, leader of 
Arup’s global retail business. “But seamless 
customer service is becoming an increasingly 
important part of a retailer’s armoury.”

Bull points to the success of John Lewis 
as an example of the benefits of prioritising 
customer service online and in-store: “Some 
25% of John Lewis’s sales are online but 
their shops do very well too, because they 
put a great emphasis on excellent customer 
service across all channels and reward their 
staff for providing this.”

Andrew Dudley, who heads retail project 
management for Land Securities, agrees. 
“Today the most successful retailers 
are those like Next or John Lewis that 
deliver the best stores tied to the best 
digital platforms,” he says. “John Lewis is 
outstanding online, in its click-and-collect 
offering and in its stores.”

Experience is everything
In this multi-channel world, shopping 
centres are focusing on the experience they 
provide to shoppers. Part of this strategy 
involves offering people experiences they 
cannot find online. 

Centres now have more space dedicated 
to leisure and entertainment in the shape of 
bars, restaurants, cinemas and other leisure 
activities, such as bowling alleys. Dudley 
estimates that the leisure proportion of 
developments has grown to 25% because 
it helps to attract shoppers and encourage 
them to spend longer in the centres. 

When it comes to retail itself, Dudley 
explains that shops have typically become 
larger and now often provide click-and-
collect facilities where people can pick up 
goods they’ve ordered online. This is popular 
with customers because it offers them the 
chance to buy online without the hassle of 
waiting in for deliveries. And it’s popular 
with retailers because customers tend to buy 
additional goods when they come into the 
store to collect their online order.

He points to Land Securities’ Trinity 
Leeds development as an example of 
how shopping centres have evolved. Arup 
provided the pre-construction façade 
engineering for the centre, which replaced 
a 1970s development. The new centre’s 
anchor stores include the largest Superdry 
store outside London as well as an extended 
and refurbished Marks & Spencer.

“Previously, there was an enormous 
amount of demand from retailers to go 
into Leeds city centre,” says Dudley. “But 
there were no units available of the right 
size or with the right adjacencies – with 
complementary stores nearby. Trinity Leeds 
gives them a space designed around the 
needs of modern retailers.” 

At the heart of Leeds Trinity is a unique 
luxury cinema experience. The Everyman 
Cinema offers sofa seating, individual 
foot rests, tables and wine coolers. With 
dozens of bars and restaurants, the centre 
is a destination that aims to give people a 

even the largest online retailers are 
blurring the lines between e-commerce 
and bricks-and-mortar.

Amazon’s business strategy, which is very 
customer centric, has seen them exponentially 
grow into one of the most trusted online 
brands. This is underpinned by how they 
service the needs of their customers, allowing 
them to behave like real world shoppers (such 
as sharing sentiment on a product).

Initially, Amazon’s focus was solely centred 
online, but even they are starting to realise that it 
may be necessary to have a physical presence, 
and this has been achieved in the shape and 
form of Amazon Locker. Now customers who 
order online are able to receive their parcels at 
pre-determined pick-up locations, at a time and 
place convenient to them.
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Location and high-quality design 
Dudley also expects some significant 
changes in the market and believes 
location will become even more important: 
“Shops will become more like showrooms 
where people explore before purchasing, 
with fewer stores overall,” he explains – 
pointing to the fact that shoppers already 
‘showroom’ by using smart phones to 
compare prices in a shop with those online. 

“This makes it vital that we, as a 
developer, choose only the best locations 
with the highest footfall. If a retailer 
decides they’re going to have 50 stores 
across the country rather than 100, we 
can make sure they’re in locations where 
demand is highest.”

This is the thinking behind Land 
Securities’ new Buchanan Quarter 
development in Glasgow, on which Arup 
is working. Sitting at the end of Buchanan 
Street with its high footfall, the scheme will 
offer customers the chance to experience 
the biggest and best in retail – with a new 
cinema, 14 restaurants and 24 retail units – 
including Marks & Spencer. 

According to Dudley, it’s shopping 
centres like Buchanan Quarter – those 
combining the best locations with high-
quality design – that will succeed. 
“Personally I think the quality of the design 
and the quality of the space is key,” he 
says. “If you want to go into the best big-
city locations and attract the best retailers, 
you have to produce something special.”

Trinity Leeds

the rise of multi-channel retail

A 2012 survey for John Lewis discovered that 
27% of John Lewis customers research what 
they want in-store and then purchase it online. 
over 60% of customers research online before 
going to the store. And more than 20% of 
John Lewis customers click and collect, buying 
online and then collecting in-store. When 
they’re in a store, 40% of customers use their 
phones to interact with the brand in some way.

The survey found that, compared to shoppers 
who use just one channel, these multichannel 
shoppers:

• spend 3.5 times more;

• purchase across more categories;

• shop more frequently;

• are more loyal and have a higher retention 
rate; and

• are younger (25-45) and more affluent.

Marks and Spencer is also embracing the 
multi-channel retail revolution. It predicts that, 
by 2020, 50% of its in-store sales will be 
influenced by mobile technology.

According to the company’s latest annual 
report, online purchases from its website using 
mobiles and tablets rose by almost 200% in 
2012 – now accounting for 18% of online sales. 
By putting free wireless internet in its stores, 
Marks and Spencer has made it even easier 
for customers to browse and buy from their 
devices while they’re in the shop.

The retailer is also using digital screens in stores 
to showcase products and offer buying guides, 
making use of geolocation technology to push 
targeted offers to customers’ mobile phones 
and even has its own youTube channel.

the six drivers of change  
shaping the future of retail

Arup’s Foresight + Innovation team explored the 
drivers of change affecting the future of retail in 
a special report published in November 2012. 
The Future of Retail identified six key insights 
with significant implications for the future of the 
retail sector.

To read a copy of the full report, download it 
from arup.com/publications/future_of_retail.
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A better way to do business
Can organisations benefit from giving 
employees a stake in the firm? 

The evidence is 
clear that employee 

owned businesses not only 
help us build a stronger 
economy, but boost the 

retention, innovation and 
motivation of their 

employees.
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encourages you not to take a taxi, or to fly 
first class etc, because all the money being 
spent is effectively your own. The more 
you save, the more you benefit and that of 
course, makes more business sense as well.”

Visiting Arup’s offices on 4 July, the 
UK’s first Employee Ownership Day, Jo 
Swinson, BIS Minister for Employment 
Relations, commented on the atmosphere 
she encountered at the firm: “It really struck 
me how everyone at Arup is passionate and 
believes in what they’re doing. I believe 
this is partly due to the ownership model. 
People feel the company invests in them 
and that they really have a full stake in 
it – not just in a financial way, but in an 
emotional way too.”

At Arup, Swinson witnessed what the 
Nuttall Review made clear: that employees 
who have a stake in a business are 
rewarded for long-term thinking. With 
the resultant lower levels of absenteeism 
and staff turnover, the report showed that 
employee ownership benefits businesses, 
their staff and even their families.

This is something Dilley feels more 
businesses should be taking advantage of. 
“I’m not saying employee ownership is 
the perfect model for everyone,” he says. 
“But it has certainly served us well at Arup 
over the years and I believe it could benefit 
many other businesses too.”

Gender diversity – women hold 37% 
of directorships in co-operatives, 
compared with an average of 13% in 
leading UK companies as a whole.1

The UK government is backing 
employee ownership as a business 
model that is not only effective, 
but has far-reaching benefits for 
individual firms as well as the 
wider economy.

“As we rebuild the economy, there has 
never been a more important time to support 
different ways of running a business,” 
says Vince Cable, Secretary of State for 
Business, Innovation and Skills (BIS). “The 
evidence is clear that employee owned 
businesses not only help us build a stronger 
economy, but boost the retention, innovation 
and motivation of their employees.”

Much of this evidence is referenced in 
the Nuttall Review of Employee Ownership 
published in July 2012, but the benefits are 
already familiar to Arup Chairman, Philip 
Dilley. As a firm owned in trust on behalf 
of its employees, Arup has long been an 
exponent of employee ownership and Dilley 
has witnessed first-hand the benefits it brings 
over the 37 years he has served at the firm.

“When I travel to Arup offices around the 
world I try to take the opportunity to talk to 
younger staff members,” says Dilley. “What 
I find is that the Arup ethos plays a part in 
attracting highly motivated and engaged 
people, just as it did when I joined the firm.”

This resonates with Ken Shuttleworth, 
founder of employee-owned Make 
Architects. “Our ownership model has 

undoubtedly attracted the best people,” he 
says. “We give them ownership and enable 
them to benefit directly from what they do 
on a daily basis. Everyone at Make is a 
partner and any profit we earn goes directly 
back to the employees.”

Dilley points out that Arup’s ownership 
model means that it operates somewhat 
differently from more conventionally 
owned groups. For example, the firm does 
not take on large-scale debt. “This means 
we cannot expand through acquisition as 
some other firms do,” he acknowledges. 
“Yet why would we want to? We have 
developed an enormously successful £1bn 
businesses without major acquisitions.”

With no major debt, Dilley believes that 
Arup has proved more resilient than others 
in the face of recent global economic 
turbulence. He also points out that Arup 
has greater freedom to tackle high quality, 
innovative projects without the distraction 
of chasing short-term shareholders returns.

“Not only have we grown steadily and 
stayed profitable,” Dilley adds, “but we have 
achieved that success through the engagement 
and commitment of our employees. Some 
88% of Arup people are proud to work for 
the firm and 88% would recommend it to 
their friends as a place to work.”

Such engagement is good for business, 
agrees Shuttleworth. “Having a share of 
ownership motivates teams to remain 
efficient – meeting deadlines, ensuring 
projects are completed and billed on time. It 

Co-operative businesses in the UK 
together turnover more than £37bn a 
year – an increase of 3.3% in 2012.1

Only 65% of conventional businesses survive their 
first three years compared to 90% of co-operatives.1

Images - vince Cable and Jo Swinson visit 
Arup’s offices on Employee Ownership Day

1research published by Co-operatives UK in its 
Economy Report shows the benefits co-operatives 
provide for employees and the economy. 

research by the Cass Business School for the 
Department for Business, Innovation and Skills 
showed that, among other benefits, employee-
owned businesses:

• have a stronger long-term focus;

• invest more in human capital;

• have a more positive media image; and

• enjoy employees’ support for their strategic 
commitments.

The full report is available at gov.uk/
government/publications/employee-ownership-
benefits-and-consequences.
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Arup’s work on the Green 
Construction Board’s Low Carbon 
Routemap for the Built Environment 
shows that achieving an 80% 
reduction in the UK’s CO2 emissions 
by 2050 will be possible, albeit 
extremely demanding. “We’ll need 
an extraordinary amount of change 
across the built environment to 
achieve the target set by the Climate 
Change Act,” says Kristian Steele, a 
senior consultant for Arup. 

Managed by resource efficiency experts 
WRAP (Waste and Resources Action 
Programme) and produced by Arup and the 
Climate Centre, the routemap is the first time 
emissions have been modelled in this way 
across the whole UK built environment. It 
shows the sources of emissions and who’s 
responsible for them. An accompanying tool 
enables organisations to examine different 
strategies for making reductions.

“By identifying where the largest carbon 
emissions are, and the benefits provided by 
different solutions, the routemap provides 
clear direction for action,” says Richard 
Buckingham, head of built environment at 
WRAP. “It shows that this challenge can 

be met, but it will require strong leadership 
and collaboration between government, 
industry and the public. The scale of change 
required provides tremendous opportunities 
for innovation and business growth.”

With the routemap assuming the UK’s 
electricity grid will be progressively 
decarbonised, it highlights the effort that 
will be required on top of this shift in 
power generation. “The decarbonisation 
of the grid has a large part to play but 
it’s only one part,” says Peter Hansford, 
the government’s chief construction 
adviser. “We can’t leave everything to 
decarbonising the grid. We must also 
reduce the impact of new construction and 
existing buildings and infrastructure.”

The retrofit challenge
Indeed the routemap reveals that 

reducing carbon emissions from existing 
buildings is a major challenge. It looks 
at carbon emissions associated with the 
construction and operation of buildings 
and infrastructure, but excludes emissions 
from unregulated energy use and use of 
infrastructure (by vehicles for example). 
With some 50% of emissions coming from 
the domestic sector, a large-scale retrofitting 
programme will be needed to make homes 
more energy-efficient.

“To achieve the 80% reduction by 2050, 
our model shows that 98% of all easy-to-
treat homes will need to be comprehensibly 
retrofitted,” says Steele. “But it also 
requires intervention in 70% of hard-to-
treat homes. In other words, if we’re to 
meet our targets, a number of historic 
buildings can be left as they are – but the 
rest must be comprehensively retrofitted.”

According to the routemap, some 7.7 
million solid wall homes will need to have 
insulation added, and yet just 140,000 have 
had this work done so far. “The focus of 
regulation has been on new builds, such as 
the zero carbon homes,” says Steele. “This 
means the development market has been 
driven rapidly down a lower carbon route, 
but the same hasn’t really happened for 
existing homes. Initiatives like the Green 
Deal are very promising but mass uptake 
is needed for the programme to make a 
significant impact.”

By identifying where the largest 
carbon emissions are, and the 
benefits provided by different 
solutions, the routemap provides 
clear direction for action.

The carbon challenge
A new low-carbon routemap provides opportunities 
for innovation and business growth
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Government’s role
So what is needed to drive large-scale 

retrofit? Steele believes that some coercion 
may be required. “The government has 
shown leadership in setting targets,” he 
says. “The next step could be to follow 
through with policy on specific ways of 
achieving those targets – including reducing 
emissions from existing buildings.”

Chris Jofeh, who leads Arup’s global 
retrofit team, also thinks that government 
has an important part to play when it 
comes to lower-income households: “If the 
government can find a financing basis for 
retrofitting the homes of the poorest 20% 
in society, it will more than pay for itself 
via improvements to health and education, 
and via reductions in unemployment and 
increases in tax revenues.”

Jofeh points to a recent Age Concern 
report showing that cold homes cost 
the NHS £1.36bn each year, and the 
recognition that children from cold 
homes often lag behind classmates who 
are not obliged to do their homework 
in the kitchen. He argues that procuring 
standard retrofit solutions at scale for these 
households would help bring down the cost, 
making them affordable for others.

Hansford doesn’t believe this will require 
regulation. “Personally, I don’t think this 
has to be something that we regulate for,” 
he says. “My view is that retrofitting and 
the other challenges are something the 
market will respond to. We already have 
the requirements under the Climate Change 

Act to achieve these carbon reduction 
targets, and I don’t think it’s the role of 
government to regulate on all these things 
to make it happen.”

Instead, Hansford believes the 
government can best influence the market 
in its role as a client. “Government is a 
large client of the construction industry 
and has a large stock of property,” he says. 
“So rather than regulate, I think the role of 
government is to set an example and take 
the lead, both in retrofitting and in new 
building.”

Costs will be key
He points to successful efforts at reducing 

the costs of public projects as an example 
of what’s possible: “Over the last few years 
the government has taken a lead on cost 
and efficiency, reducing the cost of public 
buildings. The next thing is for it to lead on 
carbon reduction on its own projects. This 
is something we’ll see far more of over the 
next few years.”

Indeed, Hansford believes cost reduction 
holds the key to successful carbon 
reduction. “The Green Construction 
Board, supported by Arup, is seeking to 
demonstrate that reducing carbon can also 
reduce costs,” he says. “Anglian Water has 
done some pioneering work in reducing 
both carbon and cost. If we can translate 
this across the rest of the built environment, 
the market will drive us towards our 
reduction target.”

An export opportunity
Creating a low-carbon built environment 

would not just be good for the UK at 
home. “Low-carbon construction is a major 
export opportunity for the UK construction 
industry,” argues Hansford. “There are 
massive opportunities worldwide in low-
carbon design and materials.”

Jofeh agrees: “Someone must lead 
the move to a low-carbon economy 
and I believe it should be the UK. 
The reputational benefit and business 
opportunities will be huge. The nation 
that led the industrial revolution can 
be the nation that shows how tackling 
carbon emissions intelligently can deliver 
significant economic, environmental and 
social benefits.” 

Steele hopes that the routemap can set 
the UK on the road to realising these 
opportunities. “One of the challenges of 
achieving the 80% reduction is that people 
don’t really have a sense of what it means 
for them,” he explains. “The routemap 
addresses this for the built environment, 
giving stakeholders an insight into the 
magnitude of the emissions, where they 
come from, who is responsible and the 
scale of the reduction necessary for the UK 
to achieve its targets.”

The routemap team hopes organisations 
responsible for the built environment will 
use their tool to develop strategies within 
their sphere of influence. The government 
has also adopted the routemap as the basis 
for its Construction 2025 industrial strategy.

Creating a low-carbon 
built environment would 
not just be good for the UK 
at home, but is a major 
export opportunity for the 
UK construction industry.





arup.com 3D
 c

ov
er

 im
ag

e 
by

 C
hr

is
 B

ak
er

, A
ru

p


