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Redefining 
efficiency 
What does the word ‘efficiency’ mean to you? To 
some people, it’s synonymous with lower quality 
and reduced expectations. But I don’t believe that’s 
what the term should imply. 

To me, efficiency means there’s an opportunity to 
do things – to think differently, to improve quality 
or achieve better outcomes while spending less or 
consuming fewer natural resources. This issue of 
A2 looks at how, together with our clients, Arup is 
working to redefine efficiency. 

The pressure from economic and political events 
such as Brexit, discussed by CBI Director-General 
Carolyn Fairbairn in the previous edition of A2, 
certainly makes these challenges even more intense. 
Carolyn argued that, in uncertain times, innovation 
remains a key ingredient of business success. 

What her round-the-world voyages brought 
home to Ellen MacArthur was the limitations of 
the world’s ‘take, make, dispose’ economic model, 
she sought to avoid waste and saw an opportunity 
to bring about a circular economy. She shares her 
insights into realising this ultimate efficiency, and 
they make for engrossing reading.

Also fascinating are the views of other clients 
and collaborators – from the water, rail, oil and gas, 
aviation, real estate and public sectors – on how 
they are addressing the many challenges relating to 
efficiency. What resonates again and again in these 
voices (from around the world), is the need to think 
beyond short-term challenges.

As the stories in this latest issue of the magazine 
reveal, it’s innovation that is helping us to redefine 
efficiency with our clients. Together, we’re looking 
beyond the sort of short-term savings often labelled 
as ‘efficiency’ to innovate for long-term resilience, 
sustainability and true efficiency.

From paving the way for autonomous vehicles to 
safeguarding water supplies for future generations, 
efficiency lies at the core of some of the biggest 
questions affecting business, society and the 
environment today. By helping our clients address 
these questions we’re demonstrating that, across 
sectors and around the world, even the highest 
aspirations can be met with highly efficient solutions.
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Digest

Dervilla Mitchell CBE 
appointed Chair of 
UKMEA Region

New rail leaders: Stefan 
Sanders and Anna Squire

Dervilla Mitchell is the new Chair of Arup’s UK Middle East and 
Africa (UKMEA) Region. She has been on the group and regional 
board since 2014 and was previously the firm’s director of ethics and 
UKMEA Aviation business leader.

One of the UK’s leading engineers, Dervilla has led technically 
challenging projects such as Heathrow’s Terminal 5 and Portcullis 
House in Westminster. She is currently project director for the 
construction of the Abu Dhabi Midfield Terminal.

Speaking about her appointment, Dervilla commented: “It is 
an exciting time for our industry, with technology enabling us to 
solve ever-more complex problems. I look forward to working with 
colleagues across the region to find solutions to meet the needs of 
our clients, whether it be improving energy security, bringing better 
transport links or addressing the challenges of urbanisation.”

Stefan Sanders is Arup’s new UKMEA Rail Leader and 
Anna Squire is the firm’s new Global Rail Leader. 

Based in Sydney, Anna will continue working 
on city-shaping projects including Sydney Metro 
and Canberra Light Rail, while steering the Global 
Rail business. Stefan will lead a specialist team of 
multidisciplinary engineers and consultants working on 
rail projects across the UKMEA region.

Stefan and Anna take over from Colin Stewart, 
Arup’s previous Global and UKMEA Rail Leader, who 
has retired after 40 years at the firm.

Stefan Sanders Anna Squire

Sowmya 
Parthasarathy 
and Dan Hill 
named as 
Mayor’s design 
advocates
Arup urban design and 
masterplanning consultant 
Sowmya Parthasarathy and 
associate director Dan Hill 
have been named in the Mayor 
of London’s team of Design 
Advocates. Fifty architects and 
designers have been appointed 
by Sadiq Khan to work with 
local councils to improve the 
quality of the built environment across the capital. 

As London’s population approaches 10 million, the programme is 
calling for architects and designers to help create the buildings and 
infrastructure that will make the city more inclusive and sustainable. 

Sowmya and Dan join a pool of top professionals representing built 
environment specialisms in London.
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Circular economy 
could cut London waste 
production by over 60%

Game-changing White Collar 
Factory launched

Arup’s study with the London Waste and 
Recycling Board (LWARB) has identified 
that circular economy initiatives could cut 
waste production rates in London by more 
than 60%. 

The evidence-based impact assessment 
model focuses on three principal waste 
streams: construction waste, commercial 
and industrial waste, and household waste. 
By quantifying the difference that initiatives 
such as urban farming and smart predictive 
maintenance could make, it identified a 
potential reduction in waste production of 
more than 60%.

The findings will inform the next London 
Plan, with the waste reduction estimates 
used to help determine the amount of land 
London Boroughs need to allocate for waste 
management activities.

A pioneering, adaptable, long-life development in Old 
Street, London, was officially launched on 5 September. 
Combining innovative design with concrete core cooling 
(CCC), sustainable principles, future-proof flexibility and 
panoramic views, White Collar Factory will revolutionise 
the urban workplace.

Arup’s innovative design has played a central role in 
establishing White Collar Factory as a model for a new type 
of office building. It has achieved the highest sustainability 
assessment ratings of BREEAM Outstanding and LEED 
Platinum within a normal construction budget and using 
passive measures rather than add-on technologies.

Queensferry Crossing opens
The Queen has formally opened 
the new Queensferry Crossing 
road bridge over the Firth of 
Forth, 53 years to the day after she 
opened its predecessor, the Forth 
Road Bridge.

The Queensferry Crossing is 
Scotland’s largest infrastructure 
project for a generation and the 
longest three-tower, cable-stayed 
bridge in the world. As leading 
long-span bridge designers, Arup 
was selected in a joint venture 
with Jacobs to be Transport 
Scotland’s partner for the project from feasibility study to completion. 

We also provided a range of services in addition to the original bridge design. This 
included implementing digital technology to intelligently manage traffic, control 
dedicated bus lanes within the motorway hard shoulders and operate variable speed 
limits to ease congestion.

“The bridge has been designed to be sympathetic to its unique setting within the 
dramatic Scottish landscape and to sit next to the iconic railway and road bridges that 
cross the Forth,” explains Arup Fellow Mike Glover, the project’s technical director.

Arup engineers named 
among profession’s top 
50 women under 35

Four Arup engineers have been named in The Telegraph’s list of 50 top UK female engineers 
under 35 – more than from any other firm.

Geotechnical engineer Áine Ní Bhreasail, civil engineer Louise Ellis, lighting designer 
Pavlina Akritas and structural engineer Victoria Richardson were selected by a distinguished 
panel of judges from 500 nominations and are considered some of the UK’s most influential 
female engineers.

“We’re very proud that Áine, Louise, Pavlina and Victoria have been recognised for their 
achievements this year,” says Dervilla Mitchell, Arup’s UKMEA Region Chair. “Women 
are still massively underrepresented in engineering, so it is important to celebrate these role 
models to help inspire the future generation of engineers. Their experiences and passions are 
the greatest assets we have to encourage more women to bring their talents to this exciting 
and varied profession.”

The Women’s Engineering Society (WES) produced the list in collaboration with The 
Telegraph to celebrate International Women in Engineering Day in June.

Digest
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Zeitz Museum of Contemporary 
Art Africa opens

Wave power: identifying alternative materials

Arup tops the prestigious ranking lists

The Zeitz Museum of Contemporary Art Africa, 
designed by Heatherwick Studio, opened in Cape 
Town on 22 September. Arup’s engineering expertise 
has helped transform a historic grain silo into the first 
major museum in Africa dedicated to contemporary art.

We provided full scope mechanical, public health 
and façade consultancy services for the museum and 
its accompanying hotel, and full multidisciplinary 
engineering services up to scheme design. This 
included unlocking the architect’s bold intention to 
carve a massive atrium into the existing silo bins and 
finding a way to insert pillowed glazing panels into the 
existing geometry of the grain elevators’ upper floors.

The project was recognised in three categories of 
the Concrete Society of Southern Africa’s 2017 Fulton 
Awards: as the joint winner for Innovation in Concrete; 
as the winner for Architectural Concrete; and a 
commendation in Buildings Greater than Three Storeys.

Designing a cost-effective wave energy conversion device that can withstand 
harsh environments still remains a significant technical challenge for the 
renewable energy industry. To address this, Wave Energy Scotland (WES) 
has appointed Arup to undertake two significant studies to identify alternative 
material choices.

The first study will help WES understand the potential of concrete. The 
second will look at using hybrid structures with reinforced polymers as the 
main structural material. 

Arup has topped the 2017 NCE100 rankings and been awarded the title of 
NCE100 Company of the Year thanks to an endorsement from clients, peers 
and the firm’s own staff.

The collaboration was a key differentiator; with more peers and clients citing 
Arup as a company they enjoyed working with than any other firm.

Also, for the second year running, Arup has been named as number one 
global technical advisor in the Infrastructure Journal (IJ) annual league table, 
providing advice on projects totalling US$42bn. 

Craig Forrest, Global Director of Arup’s business and investor advisory 
services comments: “Arup has had a very successful year closing a number of 
major deals for clients across the infrastructure business, from complex energy 
deals through to new transport projects. This recognises our status as a global 
market leader in the infrastructure advisory sector – which is a testament to the 
diversity of expertise across the firm.”

Digest

Living 
Workplace

Reimagining Property 
in a Digital World 

Future of Project 
Management

Future 
of Retail 

The Living Workplace report explores the 
key global trends shaping the design, use 
and operation of commercial offices. At a 
critical time for re-examining the workplace, 
Living Workplace considers a broad 
spectrum of research and trends, including 
digital services, emerging business models 
and workforce wellbeing.

Digital technology continues to disrupt 
and remake our world, and the property 
sector is beginning to experience this 
transformation. In this report, we look at 
how digital technology and big data are 
changing the way property managers 
make key decisions to improve the value 
of their portfolios.

This report is a collaboration between 
Arup, The Bartlett School of Construction 
and Project Management at UCL, and 
the Association for Project Management. 
It is a compilation of best practice, 
emerging trends and forward thinking, 
and a roadmap for future academic and 
professional research. 

This report considers a range of 
trends influencing the retail sector 
and showcases a selection of global 
case studies which will helps retailers, 
developers and designers understand 
and capitilise on the forces shaping 
the retail environment of the future.

Download www.arup.com/publications/
research/section/living-workplace

Download publications.arup.com/publications/ 
r/reimagining_property_in_a_digital_world

Download publications.arup.com/
publications/f/future_of_project_management

Download www.arup.com/publications/
research/section/the-future-of-retail-2017
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Interview Towards a circular economy

How can the world shift to a circular economy where 
economic growth is gradually decoupled from resource 
consumption? We asked Dame Ellen MacArthur

In 2005, Ellen MacArthur became the fastest solo 
sailor to navigate the globe, and the youngest 
person to receive a damehood. Five years later, she 
launched a Foundation with a mission to steer the 
world away from the linear ‘take, make, dispose’ 
economic model that is reaching its physical limits. 

Towards 
a circular 
economy
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 Towards a circular economy Interview

When you take a boat out into the 
middle of the ocean, you become 
overwhelmingly aware of what the 
word ‘finite’ means, what you have 
on that boat is all you have.
Dame Ellen MacArthur
The Ellen MacArthur Foundation

Everyone wins
“The circular economy is about creating 

a win-win situation for everyone,” explains 
Ellen, “even down to something like the 
washing machine in your home. Imagine if, 
instead of owning the machine, you simply 
paid per wash. 

“You wouldn’t pay VAT when you 
purchased it, or landfill tax when you 
disposed of it. And you wouldn’t need 
to own the materials in the appliance 
– because it’s not like a brooch with 
sentimental value or an old rug that’s been 
passed down the generations. You just want 
a washing machine that works.

“If you paid per wash, someone else 
would maintain the appliance for you and 
fix it when it broke – because it would be 
in their interests to do so. You get a better 
deal, and the washing machine company 
has a business model that doesn’t rely on 
selling raw materials.”

A linear problem
It was her epic solo voyages that drew 

Ellen’s attention to this issue. “When 
you take a boat out into the middle of the 
ocean, you become overwhelmingly aware 
of what the word ‘finite’ means,” she 
explains. “What you have on that boat is all 
you have.”

Ellen realised that this was exactly 
how the global economy functioned too 
– except, unlike her, it couldn’t stock up 
again at the end of a journey. “It wasn’t so 
much the fact that resources were finite that 
struck a chord with me,” she says, “but that 
the economy uses them in a linear way.

“We take a material, we make something 
out of it and then ultimately that material is 
thrown away. Yes, we’re able to recycle some 
of it, but that’s really more by pure chance 
than design. Everything – from clothing to 
buildings – works in this linear way.”

Surely it didn’t have to be this way, 
thought Ellen. What would happen if we 
drew together existing concepts such as 
cradle-to-cradle design, biomimicry and the 
sharing economy? What would an economy 
based around these principles look like?
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A circular opportunity
“I saw this as a huge opportunity,” says 

Ellen. “We put an economic rationale to the 
idea of restorative and regenerative design 
and it really resonated with economists, and 
with chief executives. We found that it made 
economic sense, that this was a way to 
decouple growth from resource constraints.”

Shifting an entire economy is, Ellen 
acknowledges, incredibly complex. It 
requires new approaches to design, new 
business models and advances in materials 
science. Yet it opens up innumerable 
possibilities, not least for the built 
environment.

“Today,” says Ellen, “a lot of space in 
cities is given over to vehicles that are 
parked for 95% of the day. European 
offices are only occupied for 35-40% of 
the time. If we can use these assets more 
effectively, what effect would that have on 
cities? There’s no doubt the demands on 
infrastructure and buildings would change 
significantly.” 

Research by the Ellen MacArthur 
Foundation has shown the financial benefits 
of embedding circular principles into the 
built environment. “In research with Arup 
we found that using a circular approach in 
Indian cities would unlock US$76bn more 
by 2050 than the current development path. 
Consumption of virgin materials such as 
steel or aggregates would be 24% lower in 
2030 and 38% lower in 2050, compared to 
the current development path.”

Ellen believes emerging markets such 

as India represent a huge opportunity 
because “70% of the buildings expected 
to stand in India by 2030 are not yet built. 
So designing these buildings to be used 
flexibly during their lifetime, and to have 
their materials recovered at the end of their 
lives, could make a huge difference. There’s 
a massive opportunity.”

Developed cities, with their stock 
of existing buildings, can benefit from 
restorative and regenerative design too, 
Ellen argues: “Retrofitting is a massive 
economic opportunity, and when you 
retrofit a building you’re keeping that 
building at a higher value than knocking it 
down and starting again.”

“You can also embed circular principles 
within the building at the retrofit stage,” she 
continues. “There’s a vast amount you can 
do as you rethink a building, without having 
to rebuild it entirely. You can have lighting 
as a service, you can lease floor coverings.”

Services, not products
When it comes to the idea of services 

replacing products, Ellen highlights the 
work of floor-covering manufacturer Desso. 
The company is already leasing carpets to 
customers instead of selling them. And by 
2020 it wants to be able to take back all 
its products at the end of their lives and 
remanufacture them into new ones. By 
2025, it aims to power this entirely with 
renewable energy. 

Another example is Philips’ pay-per-lux 
lighting. “As a customer, rather than pay 

for your light bulbs or your electricity, 
you just pay for what you want – say 400 
lumens at desk height,” Ellen explains. “So 
you get what you want, and because Philips 
pays the electricity bill, they’re massively 
incentivised to install the most efficient 
possible lighting. 

“In addition, because Philips owns the 
light bulbs, if at any point they replace 
them with more efficient ones, they will 
take them back. They know exactly what’s 
in them because they built them, and can 
best extract the value from the materials 
they contain. It’s a win-win situation.”

Schiphol airport has worked with Philips 
on lighting-as-a-service in its terminal 
buildings. Schiphol pays for the light it 
uses, while Philips owns all the fixtures 
and installations. Specially designed 
lighting fixtures will last 75% longer than 
conventional ones, and use 50% less energy.

Ellen points out that, in some industries, 
this approach is already well established: 
“Airlines don’t generally own the engines in 
their planes. They pay for airtime – because 
they don’t specialise in maintaining and 
repairing engines; they specialise in moving 
people from A to B. This ensures that 
everyone works in their field of expertise, to 
the best of their abilities.”

Despite these positive examples, some 
areas of the economy have a long way to 
go. The Foundation’s analysis recently 
revealed that 95% of the value of plastic 
packaging material, worth US$80-120bn 
annually, is lost to the economy – with 
much of it ending up polluting the ocean.

Reversing this situation seems like such 
a huge undertaking that it’s surprising 
to hear that Ellen believes the circular 
economy will become a reality within 
her lifetime. Does she really think this 
is possible? Ellen doesn’t hesitate in her 
reply: “Completely. A linear economy 
simply doesn’t stack up anymore.”

The Ellen MacArthur Foundation is working 
with businesses, governments and academia 
to build a framework for an economy that is 
restorative and regenerative by design.

Discover more at
ellenmacarthurfoundation.org

Interview Towards a circular economy
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Arup and the circular economy
As the Ellen MacArthur Foundation’s 

Knowledge Partner for the built 
environment, Arup is helping accelerate the 
shift to a circular economy in four priority 
areas: cities, transport, energy and water.

As part of our work with the Foundation, 
we have been an integral part of the team 
researching opportunities for the circular 
economy – including in India and China. 
And we have also been working on 
practical ways to apply the principles to the 
built environment.

“We need to help build business, public 
and political will around the need for a 
circular economy,” says Arup’s global 
management consulting leader Carol 
Lemmens. “We need to help overcome 
the existing linear procurement models 
and supply chains as well as the cost 
barriers presented by traditional financing 
and investment. All this will centre on 
developing a dedicated framework and 
set of principles to underpin our design, 
engineering and consulting practice.”

The most advanced reusable building yet
At the 2016 London Design Festival 

we showcased a building designed 
and constructed from fully re-useable 
components. Developed by Arup, Frener & 

Reifer, BAM Construction and The Built 
Environment Trust, The Circular Building 
demonstrated how circular economy thinking 
could be applied to the built environment.

Intelligently designed and constructed, 
the full-scale prototype contained materials 
that could be removed with minimum 
damage, helping each component to 
retain its value. Everything, from window 
frames to individual fixings, was digitally 
tagged with a unique QR code containing 
information allowing it to be reused.

Circular regeneration
Arup believes cities provide a pivotal 

context for the circular economy. We have 
carried out scoping studies that could see 
circular economy principles applied to the 
regeneration of an entire development area. 
These look at energy, waste, materials, local 
services and business models. 

We’ve identified how circular economy 
thinking can extend product-lives, improve 
the performance of building systems, and 
produce a community that has strong, shared 
sustainability and economic values. Assets 
and services will be designed for different 
lifespans and changing uses, rather than one 
fixed end use. Buildings and infrastructure 
will allow components to be swapped out, 
repaired, replaced and eventually reused.

 Towards a circular economy Interview

We need to help build 
business, public and 
political will around the  
need for a circular economy.
Carol Lemmens 
Global management consulting leader, Arup

Circular House 
London Design Festival 2016

Developed by Arup, Frener & Reifer, BAM 
Construction and The Built Environment 
Trust, The Circular Building demonstrated 
how circular economy thinking could be 
applied to the built environment.
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Feature A new approach to managing station assets

A new approach to 
managing station assets
Enhancing rail passenger experience 
while increasing efficiency
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Going beyond ‘good enough’, 
developing services that surprise 
or delight, requires a deep 
understanding of customers’ 
motivations and how rail travel 
fits into their lives.
Arup transport consultant Stephen Bennett 
writing on our Thoughts blog

The UK rail industry is under financial 
pressure as the government seeks to 
maximise the payments it receives from 
operators and minimise the subsidies it 
provides. What does this mean for the train 
companies bidding for franchises? 

“They’re looking at two things: reducing costs 
through efficiency and growing income by 
attracting new passengers to the railway,” explains 
Arup rail franchising specialist John Fagan.

“Neither of these is easy, particularly as 
passengers expectations are rising,” says John, 
who led our team supporting First Group and 
MTR’s successful joint bid for the South West 
Trains franchise. 

“So if operators want to attract more 
passengers while reducing costs, they need to 
focus on delivering excellent service. Under new 
franchising arrangements, asset management 
gives them another opportunity to improve the 
passenger experience.”

Shifting focus
“Historically, the UK’s rail franchising system 

hasn’t incentivised train companies to maintain 
station assets to a particular standard,” explains 
Arup business performance specialist Kate Jarritt. 
“But that has recently changed as new longer-
term franchises prioritise asset management.”

What difference will this make? Passenger 
experience is vitally important to operators. 
So giving train companies responsibility for 
managing station assets such as shelters and 
toilets makes sense. They are well placed to plan 
for repairing, refurbishing or renewing those 
assets based on what passengers want as well as 
what engineering demands. 

For its Greater Anglia franchise covering the 
East of England, the government requires Abellio 
to create a 40-year asset plan setting out how 

How station assets affect 
passenger experience

Station assets have a 
functional and an emotional 
role in rail journeys. They 
enable passengers to 
access train services, 
but they also influence 
passengers’ perceptions 
at the start and the end of 
the journey. For example, 
if you’re a passenger, you 
don’t just want to be able to 
buy a ticket – you want to be 
able to buy it easily, without 
queuing for too long.

In addition, experiences 
at stations affect how 
passengers remember the 
whole journey. A positive 
experience can do much 
to encourage rail travel. 
If, for instance, you have 
somewhere comfortable to 
wait for your train it makes 
your whole journey more 
relaxing.

much it will need to spend to keep assets at its 
133 stations in good condition. 

Abellio commissioned Arup to develop the 
asset management policy, strategy and plan. 
Our team helped Abellio effectively combine 
engineering and passenger metrics into their 
plan to focus on the actions that will deliver the 
greatest benefits.

Using our human factors team in addition 
to our engineering expertise, we drew on the 
National Rail Passenger Survey as well as cross 
sector research and best practice to help Abellio 
understand which station assets affect passenger 
experience the most. We produced a set of asset 
groupings showing their perceived importance 
to passengers.

“For example, because a wall covered in 
offensive graffiti may cause discomfort to 
passengers, it should be cleaned as soon as 
possible,” explains Kate Jarritt. “That’s despite 
the fact that, from an engineering perspective, no 
intervention is needed.”

New mindset
This approach is quite a shift for train 

operators, explains Kate. “As a result of shorter-
term franchises, UK train companies have 
previously focussed on day-to-day operations. So 
this longer-term, customer-focussed approach to 
asset management is a big change for them.

“This is really something that the industry 
should have done years ago,” says Richard 
Turner, Head of Asset Management for 
Abellio. “In the past, the focus was solely on 
the condition of the assets and didn’t take into 
account benefits to passengers.

“For example, you could spend £2m on 
resurfacing both platforms of a station and when 
you surveyed passengers you might find that they 
hadn’t really noticed the difference. Conversely, 
you could spend £30,000 on a waiting room and 
it would make a big impact with passengers.”

Good for business
Considering passenger experience as part of 

station asset management is good for Abellio’s 
businesses too. “We have lots of targets to 
achieve as part of our franchise, and customer 
experience is one of them,” says Richard. “There 
are targets and penalties, carrying heavy fines, 
for factors such as appearance, cleanliness and 
litter. This all focuses us on spending money 
more efficiently for the benefit of passengers.”

With Abellio the first operator to put 
passenger-focussed asset management into 
action, its experience, which it is sharing with 
other train companies, could mark a significant 
departure from the industry’s past.

Richard Turner
Head of Asset 
Management, Abellio

A new approach to managing station assets Feature
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As the drive for greater efficiency 
creates new opportunities for businesses 
able to transform themselves, a case 
study from the oil and gas industry 
reveals how these organisations must 
focus on their people

Opportunity from 
efficiency: people power

Feature Opportunity from efficiency: people power
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Across industries, the drive to do more 
with less is creating opportunities for 
organisations that can deliver a step 
change in efficiency. But adopting 
the new business models needed to 
capitalise on these opportunities often 
means taking workforces through 
a radical transformation. How can 
businesses do this successfully? We 
take a closer look at an example from 
the North Sea oil and gas industry.

“With many North Sea installations 
reaching the end of their lives, operators 
are beginning to understand the 
significant challenges associated with 
decommissioning their assets,” explains 
Clare Lavelle, Arup’s Scotland energy 
consulting business leader. “Estimated 
decommissioning costs have continued 
to increase over the last decade – current 
projections are £40-100bn. With the 
taxpayer set to pay a significant proportion 
of this, meeting the Oil and Gas Authority’s 
pledge to cut costs by 35% is a technical 
and commercial challenge that demands 
new approaches.”

So could these challenges actually 
represent an opportunity for businesses 
able to meet them? Oil and gas operator 
Fairfield Energy thinks so, as it intends 
to reinvent itself as a decommissioning 
specialist. When rising operational costs 
and a plummeting oil price made continued 
production of Fairfield’s Dunlin field 
uneconomical, the company was propelled 
unexpectedly into the decommissioning 
phase. After gaining experience 
decommissioning its own installations in 
the Dunlin Area, Fairfield intends to use 
this to aid other operators with their end-of-
life assets. 

An unprecedented challenge

Four decades of production have left a complex 
network of oil and gas infrastructure in the UK 
Continental Shelf. Industry regulator the Oil and 
Gas Authority estimates that there are over:

Fixed installations

250

Subsea production systems

250

Pipelines

3,000

Wells (approximately)

5,000

Decommissioning involves plugging 
and abandoning the wells, removing or 
decommissioning subsea pipelines in situ and 
finding ways to remove topside installations 
and their substructures. This might include, for 
example, cutting them into small pieces to take 
to shore or loading them whole onto a heavy 
lift vessel to take to a port for dismantling and 
recycling. And it all has to be done safely and 
to the highest environmental standards.

For an industry that has been focused on 
exploration and production ‘since 1960s’, 
efficient decommissioning will require new 
ways of working and new business models.

Opportunity from efficiency: people power Feature
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To turn this setback into an opportunity, 
says Fairfield’s managing director 
John Wiseman, the company had to 
transform itself. “We were developing 
decommissioning as our main skill. So we 
had to ask ourselves how we could create 
that future for our business and our teams, 
offering them continuity of employment.”

From the outset, Fairfield knew that it 
would be vital to keep its workforce on 
board as it helped its people acquire the 
skills they needed for its new business 
model. This, John hopes, will ultimately 
see it taking over the late-life production 
licences and seeing oil and gas fields 
through the decommissioning process.

So how did Fairfield engage with its 
people? “We’ve explained to our workforce 
that we need to successfully decommission 
Dunlin to create a track record and help us 
secure more business,” John explains. “And 
we put major effort into a communications 
and engagement plan to tell people our plan 
for the months ahead as we changed.

“Our plan involved a number of things, 
including helping everybody understand what 
decommissioning is about. We did things 
like lunch-and-learn sessions and town hall 
meetings. We also added some social events 
and team development to make this a great 
place to work; somewhere people would 
want to stay as we created a new business.”

Indeed, retaining staff through a 
transformation is a major challenge for 
any organisation – and Fairfield is no 
exception. “We have successfully managed 
to transform decommissioning expertise 
into a desirable skillset for our onshore 
workforce, who have embraced this new 
experience,” says John. 

“However, since we’re no longer in 
production mode, our offshore operations 
team has had to adjust from their former 
focus, with the result that some roles could 
be viewed as less technically challenging.
So we need to work hard to retain them; 
one option we’re considering is to offer 
them additional training or educational 
assistance in their time off – to enhance 
their future employment prospects.”

For organisations in a similar position, 
Arup Chartered Psychologist Deborah 
Barleggs highlights the importance of 
having clear and aligned leadership: “We 
advise organisations to be united as a 
leadership team behind the desired future 
state and empower and equip their people 
to get there. You can’t really expect people 
to invest their energy and talents if they 
cannot see the benefits of doing so.”

As Fairfield forges ahead with its 
transformation through new business 
Decom Energy, Clare Lavelle reflects on 
what this means for the oil and gas industry. 

“I think it’s an interesting business model 
that has the potential to drive down the 
cost of decommissioning,” she says. “I’m 
sure other approaches will emerge, but 
even at this early stage Fairfield has shown 
the importance of the people within an 
organisation.”

There are lessons for other industries 
too, believes Deborah Barleggs. “To carry 
through significant – and in this instance 
transformational – change within an 
organisation is a major challenge. Fairfield 
followed the textbook advice that many do 
not. They involved the wider workforce, 
excited people about the future, built 
capability and motivation, aligned talents 
with the tasks at hand, provided momentum 
to the change and celebrated success.”

John Wiseman Managing director, Fairfield

We have successfully managed to transform 
decommissioning expertise into a desirable 
skillset for our onshore workforce, who have 
embraced this new experience.
John Wiseman 
Managing director, Fairfield

Your people will back a transformation if you

Have aligned 
leadership, workforce, 
resource and capability 

Have a clear 
and compelling 
vision

Ensure organisational 
design and decision-
making processes support 
the required, and often 
new, ways of working

Communicate that 
vision repeatedly and 
in many formats

Focus on 
performance and 
celebrate success
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A series of cost-effective technology initiatives are 
dramatically improving passenger experience and 

operational efficiency at Dubai International (DXB)

Technology helps 
efficiency take off
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From reducing queuing times to 
guiding passengers smoothly through 
the terminal, combining different 
sources of data and sharing them 
openly is shedding new light on key 
issues facing Dubai International.

Michael Ibbitson is Dubai’s Executive Vice 
President of Technology and Infrastructure. 
“In a nutshell, our challenge is to boost 
capacity and grow traffic while improving 
service levels in an airport that already 
handles more international passengers than 
any other airport on the planet,” he explains. 

“Technology and efficient, customer-
centric processes are absolutely essential 
components of responding to that challenge 
and we have been very active on that front 
as part of our DXB Plus programme.”

DXB Plus has the ambitious goal of 
increasing Dubai International’s capacity 
from the current 90 million to 118 million 
by 2023 while improving service – and 
doing all of that without building anything. 

“The current airfield has been 
fully utilised from a land and major 
infrastructure perspective so our focus is on 
improving throughput,” says Michael. “This 
actually goes hand-in-hand with service in 
that it necessitates faster processing and 
less waiting time for passengers.”

With Arup’s technology expertise 
embedded in Dubai Airports’ team, we set 
about tackling the challenges the airport 
has set itself. Stuart Hawkins, an Associate 
Director in our consulting team who is 
seconded to Dubai Airports as its director 
of strategic projects, explains our approach.

“What we’ve done is to bring together 
a series of small, low-cost projects in a 
clever way using open data sharing,” says 
Stuart. “This has enabled people working 
for different organisations at the airport to 
collaborate on improving both the efficiency 
of operations and the passenger experience. 
So this isn’t machine learning; it’s human 
learning – enabled by machines.”

Reducing queuing times
The key to cutting queuing times is a 

series of sensors mounted above queues 
in areas such as check-in. These convert 
images of people to a series of dots, and 
this information is then presented via a 
mobile app that highlights waiting times 
to over 5,000 users. The dashboard is also 
available on desktops and on large 80-inch 
display screens in offices and break rooms. 

“The idea is that you democratise the 
data – everyone sees the same picture, 
top to bottom,” explains Stuart. “Because 
although queuing may be the responsibility 
of Dubai Airports, the desk may belong to 
the airline, to immigration services or to 
another organisation.”

Having a single source of truth enables 
senior leaders across the different 
organisations to discuss solutions such 
as jointly funded projects, or addressing 
operational overlaps. “For example,” 
says Stuart, “highly trained immigration 
officials were doing the relatively simple 
job of managing the queue for their desks. 
Providing airport ‘May I Help You’ staff to 
do this job instead freed up the officials to 
open more desks and reduce the queues.”

Because the data is in real time, 
operations teams can respond immediately 
to address situations they see unfolding on 
their screens. People can be reassigned to 
other areas of the airport as required – if a 
flight arrives early, for example.

The improvements have been dramatic. 
At transfer security, queuing times have 
fallen from around 14 minutes to just under 
five minutes on average. At Terminal 3 
immigration, queues are now only eight 
minutes on average, rather than 14 minutes.

Whereas early versions of the dashboard 
focussed on current information, Stuart 
explains it now has a predictive element 
to it – using flight data. “If you allocate 
resources a few minutes ahead of 
passengers’ arrival, queues never build up. 
And that changes passengers’ experiences 
quite dramatically.”

Smarter, cleaner washrooms
A similar approach has helped Dubai 

International make washroom cleaning 
more effective and efficient. 

Taking advantage of a planned upgrade 
to the washrooms, Stuart and his team 
installed presence sensors and passenger 
feedback buttons. These indicate how 
much toilets have been used and the extent 
of any untidiness. 

“This data is then correlated with 
flight data that indicates how passenger 
demographics might affect washrooms,” 
explains Stuart. “For example, washrooms 
are likely to be used heavily after a flight 
from a Muslim country lands. This is because 
Muslim passengers must conduct ablutions 
before praying – something that puts more of 
a strain on washroom facilities.”

Michael Ibbitson Executive Vice President of Technology and Infrastructure, Dubai International

Feature Technology helps efficiency take off
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The impact of technology

Smart Gates, and specifically a new service that enables 
Emirates ID cards to pass through automated immigration 
gates at Dubai International, has pushed down transaction 
times to an average of 10 to 15 seconds per passenger. 
Since its introduction last year over 1.5 million UAE 
residents have taken advantage of the service.

Meanwhile, a sophisticated motion sensor system allows 
the airport to track queues in real time. The system 
consists of a series of 530 sensors installed at crucial 
passenger processing areas in Terminal 1 and Terminal 3 
at Dubai International. 

In the first three months of 2017 the airport saw 
incremental improvements in processing times. Some 
84% of transfer passengers were processed within five 
minutes, 68% of arrival passengers were processed within 
15 minutes, and 87% of departing passengers were 
processed within ten minutes. 

With all this data relayed to cleaning 
staff through a mobile dashboard, they can 
target washrooms that most need cleaning. 
Meanwhile, analytics enable senior 
management to see clearly the cleaning cost 
per unit of untidiness, and it encourages 
competition between cleaning contractors.

Avoiding security delays
Combining data from different sources is 

helping to answer important questions for 
Dubai Airports.

For instance, Stuart explains that data 
from the metal detecting arch at the security 
search area revealed a pattern in the height 
on passengers’ bodies at which alarms were 
triggered. But what did the pattern mean? 

“Cross-referencing alarm patterns with 
flight times revealed that flights to the 
Indian sub-continent triggered more high-
level alarms and flights to Western Europe 
triggered more low-level alarms,” says Stuart. 

“Observing the security search showed that 
the explanation lay in cultural differences. 
Many passengers to the Indian sub-continent 
wore a lot of gold jewellery, while those 
travelling to Western Europe often wore 
built-up shoes containing metal supports.”

In response, the airport is redesigning 
the security search area to provide more 
room in the divestment area where people 
place items in trays to be X-rayed. And 
screens coordinated with flight details will 
use passengers’ native languages to provide 
reminders to remove metal items. 

A cost-effective approach
Dubai Airports’ experience shows that, 

with the right support, any airport can use 
small, low-cost technology projects to shed 
light on key issues affecting efficiency. As 
Stuart puts it: “You don’t have to spend 
money to use data to better understand 
what’s happening in your airport.

“For example, the washrooms at Dubai 
International were being refitted anyway 
and we already had the analytics tools and 
the apps. The cost of adding sensors and 
producing the dashboard was negligible.”

A policy of open data sharing also 
helps keep costs down. “We don’t specify 
that data has to be in a certain format or 
from a certain provider,” says Stuart. “So 
the airport isn’t hamstrung by contract 
frameworks and licensing. We insist that 
the data is free and made available to us to 
do whatever we like with.”

In addition, Stuart and his team have 
increasingly specified what he calls pre-
integrated solutions. “We ask companies 
to form partnerships amongst themselves 
to deliver what we need – rather than us 
coordinating their efforts,” he explains.

“This isn’t about going to the big-name 

providers and adapting what you do to 
what they’re selling; it’s about going to 
companies that can band together and come 
up with joined-up solutions that answer the 
questions you need them to.”

Technology as an enabler
For Michael Ibbitson, technology is an 

enabler. “Achieving speed and safety, it will 
allow us to optimise the infrastructure and 
grow,” he says. “Focusing on open data and 
integration is a vital success factor.”

The success of such projects, says 
Ibbitson, also relies on controlling 
environments such as the airfield, terminal 
buildings and concourses. And the airport 
must work as closely as possible with 
stakeholders to build trust and encourage 
open data sharing. 

“Similarly, we need to be prepared to act 
first and provide stakeholders with tools 
and data from our systems as a show of 
good faith,” he says.

“It will take time, but it will be worth it 
in the end.”

You don’t have to spend 
money to use data to 
better understand what’s 
happening in your airport.
Stuart Hawkins 
Director of strategic projects, Dubai International

Dubai International’s target 
capacity by 2023, up from 
the current 90 million.

118 million

Sensors installed at crucial 
passenger processing areas.

530
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Feature Technology helps efficiency take off

Achieving airfield 
resilience

Efficient end–to–end 
passenger journey

Using data to drive 
capacity and efficiency

Driving down energy 
consumption, reducing OPEX

The efficient airport
Increasing capacity and efficiency through innovation

With airports expected to handle approximately seven 
billion passengers by 2030, operators are facing  
rising costs and potential congestion. Yet according 
to the Airports Council International, nearly 70% of 
airports worldwide are loss-making. Against this 
backdrop, airports must innovate to increase capacity 
and improve efficiency if they are to succeed.

This could mean harnessing the power of digital 
technology to guide passengers seamlessly through 
a terminal. Equally, it could mean operating building 
controls more efficiently to reduce energy consumption 
and save millions. These are just two examples from 
the hundreds of ways Arup is helping airport clients 
around the world to transform their operations. While 
airports’ circumstances differ, the sector has common 
aspirations that we have the expertise to help it achieve. 

What makes a truly efficient airport?
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Growing non-
aeronautical revenue

Operational excellence 
in baggage

Engaging lighting, 
auralisation and visualisation 
techniques to enhance 
passenger experience

Seamless integrated 
surface access

Improved 
sustainability

Greater 
resilience

Efficient 
operations

Enhanced 
passenger 
experience

Optimised 
assets

Higher 
commercial 

revenue
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Healthy, effective buildings
A healthy building can benefit owners, tenants and users. But how do you 
create one? And how do you measure subjective qualities like wellbeing?

Feature Healthy, effective buildings
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Buildings that promote social 
interaction and communication 
are ones that support healthy 
lives, creating areas where people 
thrive. A building might not itself 
speak but it still has a role to play 
in promoting conversation and 
socialisation in its neighbourhood.
Accessible environments specialist  
Mei-Yee Man Oram writing on our Thoughts blog 

When it comes to performance, reducing a 
building’s energy consumption may be high 
on the agenda but ensuring it makes a positive 
contribution to people’s wellbeing should be just 
as important.
Lost workdays, high staff turnover and lower 
productivity is costing businesses billions. In the UK 
alone, work-related mental health problems cost the 
economy £26bn every year. And inactivity is now 
one of the biggest threats to public health, directly 
responsible for 9.4% of all deaths worldwide, or 3.5 
million every year. 

A complex inter-relationship
But what exactly is a healthy building? “Designing 

for health and wellbeing is not about a quick fix or a 
set of products,” explains Arup director Katie Wood. 
“Numerous facets of a building and the surrounding 
urban design affect an individual. To achieve 
meaningful results we need to understand the complex 
inter-relationship.” 

“Health and wellbeing encapsulates a hierarchy 
of needs, spanning physical, psychological, social 
and personal needs. This requires an integrated, 
interdisciplinary approach that’s sensitive to the impact 
of design and operations on the behaviour of occupants.” 

Using this human-centred design philosophy, Arup 
looks for opportunities to promote health and wellbeing 
in buildings by considering wide-ranging aspects of a 
building’s design and systems.

Kings Place, Battlebridge Basin, London

£26bn
The annual 
cost to the UK 
economy of 
work-related 
mental health 
problems.

9.4%
of all deaths 
worldwide are 
due to inactivity.

Healthy, effective buildings Feature
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Influencing factors 
“In every internal space, healthy buildings meet operational needs while 

maximising personal comfort – in terms of temperature, air quality and 
light,” says Katie. “It’s important to understand how a building’s services and 
envelope can most effectively deliver this.” 

Arup also considers how building layout, façade design, and dynamic 
artificial lighting systems can optimise light. To minimise noise and distraction 
they look at factors ranging from the design of internal walls to the location of 
equipment. And they look to maximise the quality of water and air. 

The design of a healthy building can do even more, Katie points out. “Building 
layout, access, room configuration, colour and material choices can support less 
mobile and older building users. Overall form and layout can promote greater 
physical activity, maximise natural light and support social interaction.”

Katie’s team also considers how digital systems and technology can support 
health and wellbeing. This might include giving people access to data that 
prompts healthy eating, or altering wayfinding systems to encourage people to 
take the stairs. 

Healthy buildings, healthy communities
Crucially, Arup also considers how every building interacts with its 

surrounding community – looking for opportunities that will benefit both. 
This could include reducing car use by supporting walking and cycling, 

maximising connections to the natural world, or supporting community activity 
through active frontages and links to wider digital systems. 

Measuring healthy buildings
Many aspects of our approach map to the seven categories of the WELL 

Building Standard: air, water, nourishment, light, fitness, comfort, and mind. 
Focusing on health and wellbeing, WELL is designed to complement systems 
such as LEED, BREEAM and the Living Building Challenge that focus on 
environmental sustainability. 

Of course, all rating systems have their limitations. This is why our experts 
work with clients to ensure their building puts people first and achieves their 
desired outcomes for health and wellbeing. 

The market is perhaps the ultimate test of any approach to commercial or 
residential property. And the bottom line is that, no matter how you look at it, 
healthy buildings matter. 

Consider how façades conduct 
daylight. The colour and intensity 
of façades can influence how 
our bodies produce hormones 
like melatonin and serotonin – 
these in turn affect our sense of 
wakefulness and quality of mood.
Building services engineer and building physicist  
Becci Taylor writing on our Thoughts blog

Five drivers for  
healthy buildings

The ageing population – everyone 
will need to work longer to 
support an older population, so 
it’s important they remain healthy

The rise of lifestyle-related 
health issues such as obesity – 
inactivity is directly responsible 
for 9.4% of all deaths worldwide 

Technology-enabled occupants 
are increasingly in a position to 
make choices based on health 
and wellbeing data

Public and political priorities are 
shifting as more people access 
open, real-time environmental 
data and the issue rises up 
cities’ political agendas 

Making the most of human 
capital – setting the scene 
for people to thrive at work 
reduces absenteeism and 
boosts individual performance

The Hub, BSkyB, London
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Creating healthy, efficient buildings 
Arup and The Crown Estate recently 

took part in the UK Green Building 
Council’s Wellbeing Lab. This 7-month 
knowledge-exchange programme was 
designed to guide participants through 
measuring and implementing best practice 
health, wellbeing and productivity 
principles, using a rigorous framework. 

Combining approaches
“For the lab, we worked with one of 

The Crown Estate’s key office tenants,” 
explains Stephen Hill, who led our 
building performance work on the 
project. “By combining the science of 
building performance with the science 
of environmental psychology and human 
factors, we hoped to understand just how 
well the building supports the tenant’s 
staff, in terms of health and wellbeing.”

To help us understand how the building 
was performing, we used a range of 
innovative methods to collect indoor 
environment data. These included special 
fish-eye video cameras to monitor light 
levels, we reviewed factors such as 
lighting, air quality, noise and humidity 
levels, and we examined how the building 
fared against the WELL standard. 

The human factor
“But we also wanted to know exactly 

how people felt about their environment,” 
says Arup workplace specialist Rebecca 
Goldberg. “So we set about analysing 
human factors to understand the 
relationship between people and their 
workplace – how it affects their mental 
and emotional states for example.

“That’s not a straightforward thing 
to do. We had to unpick which feelings 
related to the office environment and 
which related to other factors, such as 
situations arising from people’s jobs.”

This involved combining online surveys 
with our own observations to identify 
a handful of key themes that we could 
investigate with more detailed interviews. 
These revealed how different factors were 
really affecting people’s emotions.

“For example,” says Rebecca, “people 
don’t tend to comment directly on things 

such as air quality. They talk about how a 
building or room feels ‘stuffy’ or how they 
feel ‘sleepy’ after being there for a while. 
Combine this with sensor data on carbon 
dioxide levels, and you can pinpoint 
where improvements could be made.”

Wellbeing trailblazers 
The UK Green Building Council 

hopes that an approach to wellbeing that 
combines building performance metrics 
with human factors can help advance this 
important area of sustainability.

“Until now, the industry has recognised 
the importance of wellbeing but found 
it hard to measure, says Elinor Huggett, 
who co-ordinated the Wellbeing Lab. “It’s 
a priority that requires action. The Lab 
has shown the way and now Arup, The 
Crown Estate and the other participants 
can become trailblazers to inspire others 
to focus more on wellbeing.”

Claudine Blamey, Head of 
Sustainability for The Crown Estate, 
believes that it’s building occupiers who 
will ultimately drive an increased focus 
on wellbeing: “People today are much 
more concerned about the impact of a 
space on their health and wellbeing,” 
she comments. “They can easily access 
information on things like pollution 
levels, and they want to work in a more 
modern way that promotes work-life 
balance. They want healthy buildings.”

As for building owners and tenants, 
Claudine points out: “Most organisations 
know that their biggest cost is their 
people. So being able to improve 
productivity through a healthy, happy 
workforce has a big impact on their 
bottom line. This is why we’re focused on 
creating healthy office, retail and green 
spaces as part of our corporate strategy.”

Studies by the American 
Environmental Protection 
Agency have found that 
indoor air pollution can 
be significantly worse 
than outdoors. Given that 
people spend up to 90% 
of their time indoors, the 
quality and effects of indoor 
air needs more attention.
Arup graduate Emily Walport  
writing on our Thoughts blog 

Generation Office, Air Street, London

Case study 

The Wellbeing Lab

Claudine Blamey
Head of Sustainability, 
The Crown Estate

Elinor Huggett
Wellbeing Lab
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Driven by efficiency
Can connected and autonomous vehicles 
(CAVs) deliver the promised efficiency gains?

“Historically, the pace of change in 
transportation has been slow,” says 
Will Baumgardner, who leads our 
Intelligent Mobility business in the 
Americas. “But over the next 20 years 
it will evolve rapidly as connected 
and autonomous vehicles develop. 
That’s a challenge for transportation 
professionals and policymakers alike.”
The infrastructure that’s being designed and 
built today will need to accommodate this 
rapidly emerging vehicle technology. This 
creates a lot of questions for those shaping 
the built environment. Do cities need fewer 
parking spaces? Do roads need to be designed 
differently? Will new technology change how 
people travel, or where they live? 

“The reality is that new technology will 
bring risks as well as opportunities for our 
clients,” Will explains. “That’s because 
there’s no guarantee that connected and 
autonomous vehicles will deliver benefits 
in the areas that matter to society – such as 
climate change, energy efficiency, protecting 
open space, mitigating congestion and 
delivering efficient transport.”

“The key is for policymakers to be 
proactive, to define the outcomes they 
want to see, and shape policy around those. 
There are also plenty of efficiency gains 
that are independent of the technology. 
For example, dense, transit-orientated 
development makes for more efficient 
travel – with or without connected and 
autonomous vehicles.”

Today Arup is working on over 60 
strategic planning, design and other projects 
involving connected and autonomous 
vehicles in some way. These range 
from leading a consortium trialling this 
technology to creating masterplans around 
an autonomous future.

“Working with governments, vehicle 
manufacturers, technology companies, 
developers, transit authorities and others 
gives us a good view of what’s going on 
in this fast-changing space,” explains Will. 
“And by investing in our own research, we 
separate hype from reality.”

In the interviews that follow, two 
transport professionals give their views on 
what connected and autonomous vehicles 
will mean for efficient travel.

Driven by efficiency Feature
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Tim Armitage is Arup’s Project Director 
for UK Autodrive – the consortium the 
firm is leading that is delivering the UK’s 
first collaborative trials of connected and 
autonomous vehicles.

Do you think CAVs will enable more 
efficient travel?

The easy answer is yes, I do think they 
will improve the efficiency of mobility 
– for society as a whole and for me 
personally as a driver. 

John Merritt, Chief Executive of VicRoads 
– the roads and traffic authority for the 
Australian state of Victoria – talks about 
the potential impact of connected and 
autonomous vehicles.

When do you expect to see the first 
connected and autonomous vehicles on 
Victoria’s roads?

At the moment, we genuinely don’t know. 
It looks like the challenges that remain 
– such as the widespread introduction of 
5G communications to enable vehicles 
to connect with one another – should be 
solved sometime in the next five to ten 
years. But the nature of these challenges 
means we can’t know for sure.

How do you see these vehicles enabling 
more efficient travel?

There’s no guarantee that they will. 
Most people expect that connected and 
autonomous vehicles will also be electric 
and shared. And it’s this shared element 
that will be the really critical determinant. 
Sharing could reduce the number of 
vehicles on the roads.

That’s of particular interest to us in 
Victoria, where vehicle occupancy is low. 
We only carry around 12 people for every 
10 cars. And we’re still seeing vehicle 
numbers grow at about the same rate 
as the population. So there’s clearly an 
opportunity there for a shared model.

What benefits could there be for freight and 
public transport?

Public transport, particularly buses, 
struggles to provide a good level of service 

in the growth areas of Victoria’s cities. 
In areas like these where the population 
is more spread out, shared autonomous 
vehicles could provide a much better 
service, and therefore much better 
connectivity for communities. That’s an 
attractive option. 

Similarly, the benefits of ‘platooning’ 
for freight look attractive. This would see 
trucks ‘locked’ together on the highway in 
tight formation. That produces significant 
fuel efficiency, according to tests that are 
being done today.

Because one or two people could drive 
the whole platoon, you’d also need fewer 
drivers. This is an important consideration 
at a time when the freight business is 
struggling to attract professional drivers. It 
also has the potential to be safer for other 
road users by removing human errors.

So how do you prepare for a connected and 
autonomous future?

It’s important for organisations like 
VicRoads to be very clear about what they 
want from this technology. 

One obvious example is a reduction in 
road trauma. Human error is the reason for 
most accidents, so improving safety is an 
incredibly attractive prospect to us. Victoria 
has a long history of the community 
demanding road safety – we were the first 
jurisdiction in the world to mandate seat 
belts in cars, for example – and autonomous 
vehicles could be the next step.

It’s clear that autonomous vehicles will be 
electric vehicles and have a lower carbon 
footprint. We want that too. 

We’ve also been progressive here in 

adopting managed motorway technology to 
get more out of our roads. There is clearly 
potential for connected vehicles to get even 
more from our infrastructure assets. 

Our position is to be proactive in this 
space, not to respond to how the technology 
develops, but to be very clear about what 
we want from it. Otherwise, we run the risk 
of it causing disruption, without necessarily 
adding value.

So we’re saying to the industry: “If 
you’ve got something that can help us, then 
we’ll help you trial it on Victoria’s roads.” 
And we’re currently framing legislation that 
will enable trials of vehicles with greater 
degrees of autonomy.

It’s important for 
organisations like 
VicRoads to be very clear 
about what they want 
from this technology.
John Merritt 
Chief Executive of VicRoads

From a societal point of view, CAVs will 
reduce accidents and associated congestion. 
That’s a big efficiency gain, with travel 
becoming more predictable. Some people 
argue that CAVs will also use road space 
more efficiently, but I’d say at this stage 
we just don’t know to what extent that will 
happen. A human driver is very good at 
optimising road space, albeit often to the 
detriment of safety.

What we do know is that evidence shows 
up to 25% of congestion in cities is from 

people looking for parking spaces. In UK 
Autodrive, we’re trialling systems that tell 
vehicles where the available parking spaces 
are and enable them to go straight there, 
cutting congestion. 

From a personal perspective, CAVs will 
reduce the stress of driving as more of the 
thinking is done for me. And full levels of 
autonomy – known as level five – will free 
me up for other tasks, whether that means 
working or just sitting and looking out of 
the window. 

Feature Driven by efficiency



A2 Magazine Issue 20  |  27

I also think that an almost inevitable outcome of completely 
autonomous vehicles is shared ownership. So for me as a driver it 
will be much more financially efficient, because I will pay for the 
mobility I need instead of paying for a car to sit on my driveway.

When will all this happen? It’s happening already because 
it’s an evolutionary process. Driver assist technologies such as 
autonomous emergency braking are already coming into cars and, 
we know from insurance companies, are already reducing accidents.

The pace of innovation is rapid because this is about digital 
technology and, as we’ve seen from devices such as mobile 
phones, digital technology changes very quickly indeed. 

Where do you expect to see the most exciting step-change in 
efficiency?

I don’t think there will be a step change as such; it’s 
evolutionary rather than revolutionary. Essentially there’ll be 
more and more autonomous features in cars until we wake up one 
day and realise that if we turn them all on at once they can be 
completely autonomous.

Also, we’ll need a lot of CAVs on the road before they make 
a big difference. Around 6% of vehicles on the UK’s roads are 
changed every year so even if every new car sold from tomorrow 
were autonomous it would take a while for older cars to go out  
of circulation.

However, this process may be accelerated by factors such as 
cities introducing CAV-only zones to take advantage of the air 
quality benefits that come from vehicles travelling more efficiently.

In UK Autodrive, we’re already trialling driverless pods in the 
centre of Milton Keynes – so there are already autonomous vehicles 
on the streets. It’s exciting that amongst the new research programmes 
coming along in the UK we will soon see demonstrations of CAV 
technology on major trunk roads and motorways.

Will there be a significant difference between the efficiencies that 
autonomous vehicles can deliver, compared to connected vehicles?

I tend not to make the distinction between connected and 
autonomous vehicles because in the future the majority of vehicles 
coming on to the market will be both. The two go hand in hand.

I think we’ll see connected features implemented faster than 
autonomous features, because connectivity is simpler to retrofit 
into older vehicles. In fact, I believe there will be a market to fit 
more connectivity into older vehicles via third-party devices. 

Just as you can now go and buy a satnav to fit into your car, you 
will be able to go and buy plug-in connected systems to provide 
functionality like those we’re trialling with UK Autodrive. For 
example, you could get a system to warn you when an emergency 
vehicle is approaching, or to provide virtual signage on your 
dashboard with travel information. 

In the long term, which area of transport do you think will gain the 
most in terms of efficiency? 

The technologies apply across all vehicles – the advantages are 
the same. In freight, there’s already work going on with platooning 
trucks in close convoys to save fuel, for example. Some driver aids 
such as autonomous emergency braking are now mandatory on 
new heavy goods vehicles in Europe. 

I also think the lines between public and 
private transport will become more blurred. 
We’ll likely move into mobility as a service 
where people use the vehicle best suited to 
their journey, such as taking a driverless 
pod for the last mile. 

I think there will certainly be autonomous 
buses. At Arup we’ve already had 
conversations with authorities in Singapore, 
who are interested in this technology because 
they are struggling to recruit bus drivers. 

We are also working on a feasibility study 
for a high-speed autonomous bus system. 
Designed to be an affordable alternative to 
a metro system for medium-sized cities, it 
uses fully autonomous buses travelling at 
100-120mph that could move 2,000 people 
an hour into or out of a city.

For an organisation like Arup, CAV 
technology changes how we plan and 
design everything – major transport 
infrastructure, interchanges, cities and 
buildings. Instead of designing cities around 
transport systems, we can now design 
transport systems around the city.

Instead of designing 
cities around transport 
systems, we can now 
design transport systems 
around the city.
Tim Armitage 
Arup’s Project Director for UK Autodrive

25% 
of congestion 
in cities is from 
people looking for 
parking spaces.

6% 
of vehicles on 
the UK’s roads 
are changed 
every year.
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If you want to get the best outcomes, you need 
strong leadership from local authorities and a 
governance model that meets the specific needs 
of developing housing around transport hubs. 
Richard de Cani 
Arup planning UK, Middle East and Africa

Having a roof over your head is a fundamental human 
right, yet housing remains a challenge for many countries 
around the world. 
The UK is struggling to build enough homes, pushing up housing 
costs and forcing increasing numbers of people into homelessness. 
It’s estimated that England alone needs up to 300,000 new units 
per year – a level not reached since the late 1970s, and two to three 
times current levels of activity.

How is it possible to build large numbers of houses and 
apartments in the timescales required? The drivers and barriers are 
complex, yet it’s clear that transport hubs, particularly rail stations, 
can make a valuable – and vital – contribution.

“Rail stations provide an opportunity because the land around 
them often has potential to change use and be developed more 
densely,” says Richard de Cani, who leads Arup’s planning business 
in the UK, Middle East and Africa. “These areas are also easily 
accessible by public transport. This means they’re desirable and that 
housing development won’t create large increases in car traffic.”

Recognising this, the UK government now requires that transport 
authorities enable housing to be built. Both Transport for London 
(TfL) and Network Rail have housing targets. The land owned by 
TfL alone could accommodate more than 10,000 new homes. 

“There’s massive economic potential,” says Richard. “Recent 
examples such as the development around King’s Cross in London 
or New Street in Birmingham show how to create high-quality, 
high-value environments that are game-changers for the local area. 

“If you create the right sort of environment around a station, 
you have the opportunity to raise values significantly. If you can 
then capture some of this increased value you can reinvest it in 
transport. And this in turn can increase the value of surrounding 
areas by making them more accessible.”

Recent experience in London on the Northern Line Extension 
(NLE) has taken this type of land value capture to a different level, 
directly supporting 25,000 new jobs and more than 20,000 new 
homes. Over a period of up to 25 years, business rates from a new 
enterprise zone will repay the £1bn cost of the line’s construction. 

“The NLE enables this part of London to be developed to a much 
higher density,” explains Richard. “This generates values closer to 
those of central London and attracts jobs that have the economic 
characteristics (and associated value) of central London jobs.” 

While rail stations often provide an ideal focus for housing 
development, Richard points out that other transport hubs 
have potential too: “Even something like an airport can attract 
employment, leisure and residential development. The airport will 
have good transport links and be near to where many people work 
– an important factor. It’s time to reimagine transport as a catalyst 
for all kinds of development.”

The huge potential for this kind of approach can be seen in 
Solihull at the UK Central Hub, which Arup has helped to shape. 

The UK Central Hub is one of the country’s 
most important development sites and a 
major driver of economic growth for the 
region. It comprises Birmingham Airport, 
the National Exhibition Centre, Jaguar 
Land Rover, Birmingham Business Park 
and Arden Cross, which will be home to the 
new HS2 Interchange Station.

The ambition is to create a globally 
renowned and internationally connected 
destination for business, leisure and living. 
This will be facilitated by an urban growth 
company (UGC) – a special purpose 
delivery vehicle – with support from local, 
regional and central government. 

In March 2017, the UGC published 
its 20-year vision and plan for the UK 
Central Hub, setting out the phased growth 
ambitions and infrastructure requirements, 
while coordinating the growth plans of 
existing stakeholders. In all, it predicts the 
creation of up to 77,500 jobs, 4,000 homes, 
775,000m2 of commercial space and £4.1bn 
gross value added as a result. 

While large schemes such as the UK 
Central Hub make the headlines, smaller 
opportunities have a role to play too. 
“Stations tend to be just outside town and 
city centres,” says Richard. “And they 
often have redundant land associated with 
them. So no matter how big the place is, 
stations present an opportunity to intensify 
development.”

The key to realising opportunities is 
overcoming the complications with planning 
and assembling development land that often 
slow the process down. “You could use 
compulsory purchase, simplified planning 
powers and access to funding through the 
Homes and Communities Agency as part of 
a package to be applied around stations,” 
suggests Richard. “Local authorities could 
then be invited to submit proposals for 
‘station development zones’, and this could 
really accelerate the pace of development.

“If you want to get the best outcomes, 
you need strong leadership from local 
authorities and a governance model that 
meets the specific needs of developing 
housing around transport hubs.”

300k 
of new homes 
England needs 
each year. This 
is two to three 
times the current 
level of activity.



A2 Magazine Issue 20  |  31

The corridor connecting Cambridge, 
Milton Keynes and Oxford could become 
the UK’s Silicon Valley – a world-
renowned centre for science, technology 
and innovation. “In economic terms, 
the corridor is nationally significant,” 
explains Alastair Gordon, Study Director 
and Local Government Advisor at the 
National Infrastructure Commission, 
which is examining how to create a 
joined-up plan for housing, jobs and 
infrastructure in the area.

“However, the Commission’s work 
has identified that a lack of suitable and 
sufficient housing is constraining growth. 
Many parts of the corridor are close to 
full employment, so continued success 
requires them to grow their workforce 
and attract new talent. Those people need 
housing they can afford that offers them a 
lifestyle that can compete with rival areas 
across the world.”

So what currently stands in the way of 
such large-scale housing development? 
“Studies we’ve commissioned have 
highlighted restrictions in land supply 
as a key issue,” says Alastair. “There are 
also differences in how local authorities 
are planning for growth – and they face 
challenges in planning for large-scale 
development instead of focussing locally.”

Alastair explains that the Commission 
has also quantified the scale of the issue. 
“Analysis prepared for the Commission, 
which Arup supported, suggests that 
tackling the constraints on economic 
growth could require between 23,000 and 
30,000 new homes per year to 2050. This 
is up to double the corridor’s already 
high build rate.”

For the Commission’s interim report, 
our team examined how transport issues 
interact with the labour and housing 
markets –today and in the period to 
2050. “We worked with real estate 
adviser Savills to understand how new 
infrastructure such as the East West Rail 
and the Oxford-Cambridge Expressway 
might free up housing sites,” explains 
Matthew Dillon, a city economics 
specialist at Arup.

Matthew and his team looked at the 
new stations on East West Rail and the 
new junctions on the expressway to see 
where there was potential for sizable 
urban settlements. Because these large 
schemes would take years to come to 
fruition, they also examined the potential 
for development on a smaller scale. 
“It’s often the case that a small, targeted 
piece of infrastructure can make a big 
difference,” says Matthew. 

“A link road here, a bridge there – 
these things can help bring development 
forward quickly, particularly if the 
local authority has already identified 
these as areas for house building. Our 
study showed the importance of small, 
targeted schemes that can be delivered 
quickly. We found 207 transport schemes 
that would have a positive impact on 
unlocking housing sites.”

Arup’s study also highlighted the 
importance of focussing on city centres. 
“City centres drive the corridor’s 
economy,” explains Matthew. “They are 
where people want to live and work. So 
transport infrastructure needs to enable 
denser housing development in the centre 
and help people get from the hinterland 
to the centre as easily as possible.”

Matthew highlights an example: 
“Cambridge has been good at encouraging 
both workplace development and housing 
near the city centre – such as the Accordia 
development. This has seen hundreds of 
homes developed on former government-
owned land near the city centre.”

Following Arup’s work, the 
Commission recommended that local 

authorities should embrace the benefits 
of East West Rail. It urged them to 
develop and agree, working with national 
government, an ambitious strategy for 
housing development and delivery near 
stations and station towns.

“It is important to the Commission 
that new development creates high-
quality places,” says Alastair Gordon. 
“If development is to be acceptable to 
communities it must be designed and 
delivered in a way that enhances quality 
of life for both existing and future 
residents. This means creating liveable 
communities, respecting the corridor’s 
valuable cultural assets, and, wherever 
possible, enhancing natural capital.”

The Commission is currently running 
a competition inviting designers, 
architects, developers and others to come 
forward with place-making concepts that 
deliver on these aspirations. Shortlisted 
entries will be published alongside 
the Commission’s final report and 
recommendation in November 2017.

We found that a lack of 
suitable and sufficient 
housing is constraining 
growth. The area as a whole 
is at full employment, so it 
needs to attract new talent. 
Alastair Gordon 
National Infrastructure Commission

Case study 

The Cambridge-Milton 
Keynes-Oxford corridor

Electric Bus, Milton Keynes
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What do water 
customers think?
Customer engagement is enabling the 
water industry to plan for the future

Around the world, the water industry is 
proactively engaging with customers to help 
define how utilities can become more resilient 
and more efficient, and to provide the basis of 
responsive policy for uncertain futures.

Resilient and efficient
“Governments and regulators globally are working 

with water companies to help them become more resilient 
in response to global mega-trends such as climate and 
demographic change,” explains Ian Gray, who leads 
Arup’s water asset management work. “At the same time, 
customers and shareholders want companies to mitigate 
familiar shock events, such as flooding and drought.”

How can water companies balance these demands 
in an already challenging business environment? In 
Wales, Dŵr Cymru Welsh Water (DCWW) created a 
business strategy for the next 35 years that mitigates the 
risks posed by shocks and stresses both old and new. 
To inform the strategy, we worked with Welsh Water to 
create a resilience framework based on the best-practice 
approach we developed with the Rockefeller Foundation 
in our City Resilience Index.

DCWW’s previous research had shown that its 
customers place particular emphasis on the reliability 
of essential services. Above all, they want DCWW 
to provide safe drinking water and to protect the 
environment. Our team incorporated these needs into 
the resilience framework.
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Reacting to things as they go wrong can have a big impact 
for customers, because of factors such as disruption to 
supply. By creating a more resilient business and proactively 
planning work, you can reduce the impact of response 
and recovery dramatically. This may cost a little more in the 
short term but is much more efficient in the long term.
Ian Gray, Global Water Asset Management Lead, Arup

Grwyne Fawr Reservoir
Brecon Beacons National Park
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“We mapped the things that customers had told 
DCWW were important to them onto the likely 
shocks and stresses that we’d worked with Cardiff 
University to identify,” explains Louise Ellis, who 
managed the project. “These included factors such 
as more extreme weather caused by climate change, 
and the need to upgrade infrastructure affordably.”

In addition, the team also incorporated the Welsh 
Government’s Wellbeing of Future Generations 
Act. This showed how DCWW could contribute to 
the outcomes for the people of Wales that the act 
identifies – such as creating a resilient Wales. This 
created a much broader understanding of customer 
benefits than would have been possible had the 
review focussed on just the water company.

The framework uses a maturity matrix to assess 
the current resilience of the business and identify 
different actions to improve it along with the 
investment required. These scenarios form part of 
DCWW’s Water 2050 Vision, which Arup helped 
to deliver. 

The Water 2050 Vision is now out for consultation 
with customers. By the end of July, DCWW had 
already received more than 2,000 responses to an 
interactive survey of customer attitudes to water and 
environmental issues. The answers to this will help 
it prioritise investment, including resilience, over the 
coming decades.

DCWW’s asset manager Martin Edser believes 

Martin Edser
DCWW’s asset manager

Our previous work with small focus 
groups has shown that customers 
understand resilience and it’s 
helped us to understand where 
their priorities lie.

this work will be a valuable addition to past 
customer research. “Our previous work with small 
focus groups has shown that customers understand 
resilience,” he explains. “And it’s helped us to 
understand where their priorities lie. For example, 
they are willing to tolerate short interruptions to 
supply but not sewer flooding.”

Over the summer DCWW also carried out large 
focus groups exploring its current performance 
and areas where it should look to prioritise future 
investment – including areas in the 2050 document. 
“We got very positive feedback from customers,” 
says Martin. “It clarified that we’re doing well now 
and also showed us that the fact that the company 
is thinking ahead is well received. People are 
interested in future generations.”

For Martin, the most recent customer engagement 
work, which benefited from Arup’s global resilience 
expertise and Cardiff University’s specialist 
academic input, has raised the bar. “We do a lot of 
customer research,” he says. “But 12 months ago 
we were still focussed on 5-year rolling business 
plans. This work has taken us into the 20-30 
year arena. It’s recognised as industry-leading by 
customers and regulators alike.” 

It is clear now that DCWW its customers and 
other stakeholders are starting to understand they 
all have a part to play in developing a resilience 
water and waste water service for Wales.

2,000 
responses to an 
interactive survey of 
customer attitudes 
to water and 
environmental issues.

2050
The Welsh Water 2050 
report can be found at  
www.dwrcymru.com
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Jonathan McKeown
Chief Executive Officer, 
Australian Water Association

Making responsive and resilient policy 
In Australia, long-term prosperity depends 

on meeting the needs of cities, communities, 
diversified industries and the environment. 
Climate change and rainfall variability place 
increasing pressure on every aspect of the 
water industry as it meets those needs while 
grappling with ageing infrastructure and 
increasing urbanisation.

So how, in the face of these challenges, 
can Australia develop a comprehensive and 
robust sustainable water policy? “Keeping 
all water sources and processing options 
available is vital to achieve the best policy 
outcomes,” says Jonathan McKeown, Chief 
Executive Officer at the Australian Water 
Association. “Getting the right policies 
implemented depends on proper community 
engagement. Unless there is immediate 
concern – as during the Millennium 
drought during the 2000s – governments 
will not make changes without clear 
community support.”

In the past, a lack of community 
engagement has hampered water reform. 
“Historically there’s been a disconnect 
between water reform policies and 
community perceptions,” explains 
Jonathan. “For example, during the 
Millennium drought in Australia, a lack of 
engagement about the science of recycling 
water for drinking meant that scare stories 
dominated and this reasonable option 
wasn’t properly considered.”

Jonathan points to Perth, which now uses 
recycled water. “Perth treats waste water 
and uses it in a managed aquifer recharge 
programme. It’s been successful and enjoys 

widespread support thanks to ten years of 
careful community engagement. People 
need to understand the science behind 
options such as this, and the risks they 
perceive need to be addressed directly to 
put their minds at rest.”

Jonathan’s example shows why the 
industry wants to encourage more 
conversations about water security and 
highlights the importance of community 
engagement to develop robust and 
sustainable policy. To this end, the 
Australian Water Association and Arup 
surveyed community and industry attitudes, 
priorities and perceptions to publish the 
Australian Water Outlook.

Key findings revealed by the surveys 
included the fact that confidence in water 
security was alarmingly low. Only 4% of 
industry and 3% of community respondents 
were completely confident that Australia’s 
water supply is currently secure enough 
to meet all its social, environmental and 
economic needs. 

However, the surveys also showed 
that people viewed potential solutions 
favourably. For example, over 90% of 
respondents had at least some confidence 
in alternative sources of water – such 
as recycled water. This data is valuable 
because, like the other results presented 
in the Outlook, it provides much needed 
information on the issues of community 
concern as well as the community-
supported policy solutions. 

Of course, producing valuable data 
relies on asking the right questions – as 
Arup consultant Daniel Lambert explains: 

“The key is to find those areas that people 
feel strongly about – whether that’s their 
household finances or the interruptions to 
their water supply – and working out where 
and how the water industry can help. 

“So, for example, if we identified 
concerns about the cost of water to 
households then we might then seek 
information about what billing options 
or water saving information would help 
households manage their costs, or what 
water utilities could do to help those in 
greatest need. This information builds the 
evidence base for more responsive and 
resilient policy, something that’s in the 
interests of both customers and the utilities.”

Daniel and his colleagues at Arup are 
continuing to put this approach into action 
as they work with clients on water customer 
engagement in the UK, the US and New 
Zealand. “Engagement is often about 
finding solutions to problems you can’t 
solve by yourself, by finding the partnership 
opportunities or building the community 
support,” he concludes.
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