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the big  
issues

Welcome to MIPIM, and to this special edition of 
our A2 business magazine. This edition highlights 
some of the key issues for the built environment 
that our experts and invited industry leaders will 
be exploring in a series of thought-provoking 
events on board the Arup yacht during the event.

In the pages that follow, we examine how the property sector 
can prevent resource constraints affecting its business model by 
embracing the circular economy. Sharing our findings from a 
new report, we investigate how digital technology can maximise 
the value of property assets. Our specialists reveal what’s 
required to create a healthy building. And we look at new 
mechanisms for financing vital transport infrastructure.

I hope you find the content here both interesting and valuable. 
My colleagues and I look forward to welcoming you aboard the 
Arup yacht to talk about these issues in more depth.

Paul Coughlan
Chairman, Europe Region 
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Stavros Niarchos 
Foundation Cultural 
Center opens

The Stavros Niarchos Foundation 
Cultural Center provides new 
facilities for the National Library 
of Greece and the Greek National 
Opera, as well as a new park. 
Engineered by Arup, the centre 
opened to the public in the summer 
of 2016.

Our project manager David 
McAllister describes the centre 
as “the biggest, most functionally 
diverse and technically intricate 
cultural building” he has ever 
worked on. 

To minimise the heat island 
effect from the development and 
improve its microclimate, the 
design team included a green roof 
and seawater canal system. They 
used sophisticated 3D modelling 
techniques to design the main 
1,400-capacity auditorium. And they 
ensured the library provides exactly 
the right environment in each of its 
spaces, which include an archive for 
rare manuscripts.
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Tate Modern 
extension opens

The extension to the Tate Modern 
gallery in London – the 11-storey 
Switch House – officially opened in 
July 2016. 

The project, for which Arup 
provided engineering services, 
has added 60% more space to the 
gallery. It includes a new café and 
restaurant, a free viewing platform, 
a new members’ room, public 
engagement and education spaces, 
offices and two new public squares.
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Let’s talk: 
News

How can London adapt 
to climate change?

Managing London’s Exposure to Climate Change, 
produced by Future of London in partnership with 
Arup, responds to the growing climate risk. It 
outlines recommendations to help London’s public 
asset owners, as well as service providers and their 
partners, build ever-stronger business cases for 
adapting their assets to this mounting threat.

Healthy mobility infrastructure

New research aims to help decision-makers deliver 
better mobility infrastructure through a better 
understanding of how mobility affects health and 
wellbeing. The report is a collaboration between 
Arup, BRE, University College London and AREA 
(Perkins + Will).

Living walls can tackle 
toxic air hot spots

Cities Alive: Green Building Envelope shows that 
the contribution of moss and vegetated walls, 
vertical farming and roof gardens, has been 
underestimated. Green envelopes, often dismissed 
as “architectural window dressing”, can reduce 
localised air pollution by up to 20%, rapidly reducing 
toxic air at street level.

Retrofitting homes to 
tackle climate change

Towards the Delivery of a National Residential 
Energy Efficiency Programme outlines how the UK 
can create the right conditions to halve the energy 
consumed in all homes within 25 years. The report 
addresses the vital issue of retrofitting the UK’s 28 
million homes, which are responsible for 30% of the 
country’s greenhouse gas emissions.

Flexible and efficient power 

A joint report from Arup and Siemens provides 
an insight into the world of decentralised energy. 
Distributed Energy Systems: Flexible and Efficient 
Power for the New Energy Era focuses on the 
economic viability and wider co-benefits of investing 
in decentralised energy systems.

Arup reports

The most advanced 
reusable building yet

A prototype building with 
fully re-useable components has 
demonstrated how circular economy 
thinking can be applied to the built 
environment. Showcased at last 
year’s London Design Festival, The 
Circular Building seeks to explore 
how the industry can work towards 
zero waste.

The prototype is designed and 
built with materials that can be 
removed with minimum damage, 
helping each component to retain 
its value. Everything from window 
frames to individual fixings is 
digitally tagged with a unique 
QR code containing information 
allowing them to be reused.

Arup developed the building with 
Frener & Reifer, BAM Construction 
and The Built Environment Trust. 
Together with our report, The 
Circular Economy in the Built 
Environment, the project seeks to 
accelerate the shift to a circular 
economy.
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Partnership with 
the Ellen MacArthur 
Foundation

The Ellen MacArthur Foundation 
has named Arup as its knowledge 
partner for the built environment.

The partnership was announced 
at the Foundation’s 2016 CE100 
Annual Summit in London. It 
means the organisations will be 
working together to develop circular 
economy principles across cities, 
transport, energy and water. 

The Foundation’s founder, round-
the-world sailor Ellen MacArthur, 
commented: “We are excited to 
forge this new partnership with 
Arup to help drive a major shift in 
mind-set and behaviour across the 
built environment.”

First collaborative 
trials of connected 
and autonomous 
vehicles

The Arup-led consortium 
UK Autodrive has held the first 
collaborative trials of connected 
and autonomous vehicles between 
multiple major manufacturers – 
Jaguar Land Rover, Ford and Tata.

The trials showed how different 
cars could ‘talk’ to each other. For 
example, they could warn drivers 
about other connected cars ahead 
breaking heavily. They could also 
use information from traffic lights 
to advise drivers of the optimum 
speed to reach the lights on green – 
improving traffic flow and reducing 
emissions.

The trials, at HORIBA MIRA’s 
Midlands test track, are part of a 
series that will take place over the 
next two years.

http://publications.arup.com/publications/c/cities_alive_green_building_envelope
http://publications.arup.com/publications/h/health_and_mobility
http://publications.arup.com/publications/m/managing_london_exposure_to_climate_change
http://publications.arup.com/publications/t/towards_the_delivery_of_a_national_residential_energy_efficiency_programme
http://publications.arup.com/publications/d/distributed_energy_systems
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MIPIM 
Agenda

Let’s talk:  
Hot topics...

On board the Arup yacht Evidence, we are hosting 
a number of events at MIPIM. If you want to find 
out more about any of these events please email 
MIPIM2017@arup.com or speak to any of our Arup 
hosts on the yacht. 

Tuesday 14 March 
Annual drinks reception
London property dinner

Wednesday 15 March 
Europe breakfast
Cardiff breakfast 
Northern infrastructure investment lunch 
Digital lunch
Land Value Capture 
Europe cocktail party
Chairman’s dinnner

Thursday 16 March 
Circular Economy
Health and Wellbeing
Belfast lunch
Liverpool investment lunch
Sheffield City Region

Digital
Health and Wellbeing
Circular Economy
Land Value Capture
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Unlocking the value that transport 
schemes bring to land and property 
can help to drive regeneration and fund 
the infrastructure that cities need

People’s appetite for travel –  
both within and between 
urban areas – is insatiable and 
increasing. To support the  
10-20 billion trips per day that  
are made globally, the world 
already has 40 million  
kilometres of roads, over one 
million kilometres of rail,  
40,000 airports and 5,000 ports. 

In times of constrained public 
finances, how can the world afford all 
this? “There is an increasingly urgent 
debate around the world about how to 
pay for transport infrastructure,” says 
Arup’s global transport leader Isabel 
Dedring. “Talk to cities and national 
governments in the UK, Australia, the 
US – the list goes on – they all have 
the same challenges and the same 
concerns.”

TRANSPORT AS 
AN ENABLER

The answer may lie in how much is 
now expected of transport infrastructure, 
as Arup director and planning leader 
Richard de Cani explains. “Today 
transport is not just a means of moving 
people from A to B. It’s the means 
by which economic transformation 
takes place, a catalyst for social and 
environmental change and a major 
contributor to public health.”

Re-development projects such as 
King’s Cross in London show how 
transforming transport infrastructure 
is a catalyst for change in cities. Here, 
a renewed station has been the trigger 
for a transformational development of 
former railway land, generating new 
jobs, homes and economic activity for 
the city. 

Transport is also a catalyst for housing 
growth – something that cities such as 
London need urgently as they face a 
housing crisis. 

London’s population is expected to 
grow from 8.6 million today to over 
10 million by 2030. Keeping up with 
demand will require over 50,000 new 
homes per year – more than twice the 
current rate of delivery. 

But transport is a victim of its own 
success, says Richard. “It is the cause of 
congestion, and most of the air pollution, 
in cities. Networks are creaking, and 
new ideas for improvement are often 
rejected by a very traditional industry. 
Seen as an enabler, transport is under 
pressure to grow – yet there is no 
funding.

“But the link between transport and 
value has been established. Transport 
can unlock development and help 
transform a place – through investment 
that improves accessibility and 
connectivity but also perception as well. 
In some cases this change in value is 
immediate and large in scale and in other 
cases it will happen over time.”

CAPTURING VALUE
There have been limited attempts in 

the past to capture this value to help 
fund transport – through mechanisms 
such as planning agreements and fixed 
contributions. 

Recent experience from London with 
the Northern Line Extension (NLE) 
moves this to a different scale, directly 
supporting 25,000 new jobs and more 
than 20,000 new homes. Business rates 
from a new enterprise zone will be used 
over a period of up to 25 years to repay 
a loan for the line’s construction, which 
will cost around £1bn. 

“What the NLE does is enable this 
part of London to be developed to much 
higher densities,” explains Richard. 
“This generates values more comparable 
to central London and attracts jobs that 
have the economic characteristics (and 
associated value) of central London 
jobs.”

Richard cautions against assuming 
that solutions that work in London will 
immediately work elsewhere. “How do 

Let’s talk:  
Land Value 

Capture

Transport:

New ways  
to pay

Where value  
can come from:

• Business rate income 
from attracting new or 
higher-value businesses

• Stamp duty from new 
homes that would not 
otherwise be built

• Community Infrastructure 
Levy payments from 
developments that would 
not otherwise be built

• Increase in transport use 
and revenue generated

• Wider economic benefits 
from development.

we capture value to fund transport in 
locations where the market is different?” 
he asks. “The principles are the same – 
looking at the totality of impacts from 
transport investment.

“By looking at a wide range of 
possible beneficiaries, the timescale 
for the benefits, and the mechanism 
for capturing these benefits, there is an 
opportunity for the cost of transport to 
be more equally borne across those who 
benefit. This may involve devolution of 
taxation locally.”

“Perhaps we need to look at the 
mechanisms differently,” says Richard. 
“Creating specific development zones 
where these mechanisms are aggregated 
and combined could magnify their 
potential for unlocking value.”

Whichever approach is used to 
capturing value and using it to provide 
vital transport infrastructure, it’s 
clear that close co-operation between 
infrastructure owners and developers 
will be required. By focussing on this 
topic at MIPIM, Arup hopes to help 
bring the sector closer together.

Images clockwise:  
Kings Cross concourse, Kings Cross visualisation of 
redevelopement area, Arial showing Kings Cross Station
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How the transition to a circular economy 
will transform the built environment

A
VIRTUOUS 

CIRCLE

Since the industrial revolution, 
the world’s economy has 
followed a linear take-make-
use-dispose model. Materials 
are sourced, made into products, 
used and then disposed of. 
But this approach is becoming 
increasingly unviable.

Depleting resources combined with 
rising carbon emissions, increased 
pressures on landfill, unsustainable 
levels of water extraction and 
widespread ecosystem pollution mean 
the system simply can’t go on like this. 
The circular economy concept offers a 
chance to make the step change needed. 

“The circular economy aims to 
decouple economic growth from 
resource consumption,” explains Carol 
Lemmens, Arup’s global management 
consulting leader. “Instead, products and 
assets are designed and built to be more 
durable, and to be repaired, refurbished, 
reused and disassembled. This maintains 
components and their materials at 

the highest useful purpose as long as 
feasible, which minimises resource 
waste.”

OPPORTUNITY FOR 
THE INDUSTRY

The engineering and construction 
industry is the world’s largest consumer 
of raw materials. It accounts for 
50% of global steel production and 
consumes more than 3bn tonnes of raw 
materials. Competition for resources 
and disruptions to supply are already 
contributing to volatile materials prices, 
creating uncertainty in the short term 
and increasing costs overall. 

So not only does the sector have a 
responsibility to act, it also makes clear 
financial sense to do so. Research has 
already revealed the scale of the benefits 
that could flow from reshaping the 
way projects are procured, designed, 
constructed, operated and repurposed. 
Within the EU, circular economy 
principles could save £60bn in primary 
resources by 2030, and add £3-5bn to 
London’s GDP by 2036. 

THE MOST ADVANCED 
REUSABLE BUILDING YET

The 2016 London Design Festival 
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.

“Very few have tried to apply 
circular economy principles to the 
built environment,” says Arup director 
Stuart Smith. “By participating in 
this experiment our aim has been to 
test if this approach could be widely 

adopted. The Circular Building shows 
that through collaboration and digital 
technology, we can design buildings 
where the materials can be re-used. As 
an industry, we should aim to eliminate 
waste and design for re-use.”

All the data collected from the 
build can be viewed using a building 
information model (BIM). This virtual 
materials database helps to make 
the project an excellent example of 
designing and building using circular 
economy principles, pointing the way 
forward for the industry.

“Circular economy ideas – like 
designing and building for resource-
efficient construction, adaptability, high 
productivity and low structural waste 
– represent a major shift in mindset and 
behavior,” says Carol Lemmens. “Arup 
has already started to identify ways that 
clients can achieve their goals while 
contributing to the shift to a circular 
economy. At every stage of the project 
lifecycle, from design to procurement to 
construction, through refurbishment and 
deconstruction, we believe that there are 

Let’s talk:  
Circular 

Economy

many opportunities to adopt and embed 
circular economy practices.

“The way to look at the circular 
economy in cities is an opportunity to 
do a better job of urban development. 
The circular economy provides a 
language that connects and addresses a 
range of vital themes across our work: 
city growth, city regeneration, climate 
change, digital cities, shocks from 
disruptive events and many other aspects 
of modern urban experience.”

WHAT WE’RE DOING
Arup is already pursuing tangible 

circular economy initiatives. These 
include:
• Designing for resource-efficient 

construction, designing out waste 
and using sustainable construction 
materials  

• Using building information modelling 
(BIM) to improve construction 
productivity, asset performance 
management and provide material 
passports

• Designing buildings to be modular, 
flexible, upgradeable, resource-
productive and, ultimately, circular  

• Applying sensor technology in 
structural health monitoring systems 
for infrastructure projects to enable 
predictive maintenance and prolong 
service life

• Using innovative materials and 
solutions such as biopolymers in 
façades and bioreactor algae to 
generate renewable energy  

• Exploring how additive 
manufacturing (3D printing) can 
improve material and construction 
productivity  

• Rethinking green infrastructure and 
integrated city planning through our 
Cities Alive initiative 

• Creating closed-loop material flows 
and eliminating waste

• Developing scenario’s to map out the 
opportunities of circular economy for 
land (re) developments.

As the Ellen MacArthur Foundation’s knowledge 
partner for the built environment we are sharing 

knowledge and collaborating with partners to 
accelerate the shift to a circular economy. Our 

recent report, The Circular Economy in 
the Built Environment, explores how 

make restorative and regenerative 
approaches a reality.Images Left and right: The Circular building
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developed a smartphone app that 
enables an intelligent office building 
to communicate with workers about 
environmental performance and for 
them to respond with their feedback 
and experiences. Real time operational 
data like this also feeds into long term 
management decisions.

BETTER 
DECOMMISSIONING AND 
REDEVELOPMENT

Finally, when it comes to 
decommissioning and redeveloping 
parts of a portfolio, data is essential 
for tracking the process and getting the 
most value from it. Take, for example, 
the insight platform we created for the 
University of British Columbia. The 
tool combines data about each of its 
333 buildings with seismic and other 
detailed measurements in an easy-to-use 
app. This provides insights about 
risk mitigation which is guiding the 
University’s property investment and 
decommissioning decisions.

BETTER PORTFOLIO 
STRATEGY

The report says the transformational 
stage will come when firms are 
operating, like the University, at a 
portfolio level, combining data from 
all of their properties into a single 
masterplan. Then, supported by artificial 
intelligence and machine learning, they 
can see trends, spot savings and ensure 
they have embedded a view of the 
physical, human and digital dimensions 
into all of their decisions.

“Across every phase of the 
property development process, 
digital is unlocking new value for 
all stakeholders,” concludes Volker 
Buscher. “As the tools get better, 
faster, smarter and more powerful and 
the sector adapts its ways of thinking 
and working to fully leverage them, 
more and more new opportunities will 
continue to emerge.”
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Transforming property’s  

DIGITAL 
POSSIBILITIES
The property sector is on the 
verge of a quantum leap in its 
use of digital technology

Digital technology is already 
improving building design and 
construction, asset performance, 
end-user experience, and 
therefore may impact long-term 
valuation. But fully realising 
its potential requires property 
developers and owners of 
corporate real estate to move 
from a tactical use of digital 
design thinking to a more 
strategic approach that touches 
all of their portfolio management. 
Leading firms are beginning to do 
so. This is the finding of a major 
new Arup report launching at 
MIPIM.

“Imagine a future where you can 
anticipate and act on the needs and 
demands of your tenants or employees 
before they even become aware of 
them,” says Volker Buscher, who leads 
Arup’s digital work globally. “This 
requires an approach to the construction 
and management of your estate that 
is geared towards digitally enabled 
processes and end users – combining 
simultaneously the physical, human and 
digital dimensions.”

The property sector is already making 
significant investments in digital. “Arup 
works on thousands of projects across 
the globe and we’ve seen the benefits 
first-hand,” says building services 
engineer and project leader Michael 
Stych.

Let’s talk:  
Digital

“Many such investments are focused 
on specific, tactical requirements – such 
as modelling pedestrian and vehicular 
flows to optimise site selection for 
commercial development. But there are 
more significant gains to be achieved 
by weaving digital into every phase 
of the process, touching every asset in 
a portfolio and, in some cases, even 
transforming the way an organisation 
does business.”

BETTER DECISION 
MAKING 

The report looks at every stage of 
the property life cycle. New digital 
visualisation and engagement tools help 
involve key stakeholders in the decision-
making process right at the start. This 
provides a greater feeling of ownership 
and understanding of the project’s 
impact – smoothing the path to success 
and reducing both costly delays and the 
risk of reputational damage.

The UK’s new high-speed rail line 
HS2 has made use of our custom-
made, data-driven, visualisation and 
auralisation tools. These have enabled 
decision makers to see and hear exactly 
what is planned, enabling them to spot 
any problems and understand likely 
impacts prior to development.

Also at the project planning stage, 
analytics can optimise site selection. 
New tools and approaches using data 
processing, visualisation and proprietary 
algorithms make it faster and easier to 
select the right place and understand its 
strengths and challenges.

And in fiercely competitive 
property markets, digital can be a key 
differentiator. For example, high speed 
connectivity and a space designed 
around the digital resident, worker or 
shopper make places more desirable for 
the end user – increasing its value.

BETTER DESIGN AND 
ENGINEERING

At the very start of the design stage, 

digital tools such as 3D scanning are 
making it faster, cheaper and more 
accurate to model existing conditions. 
And data-driven simulation is allowing 
planning, design and engineering teams 
to test their hypotheses and reduce the 
likelihood of costly mistakes early in the 
process. 

BETTER CONSTRUCTION 
AND FIT-OUT

During construction, improving 
collaboration through cloud-based 
building information modelling leads 
to faster, more cost-effective and more 
accurate project delivery. The Institution 
of Civil Engineers has said that BIM 
and lean construction management can 
accelerate the construction process by as 
much as 26%. 

When it comes to the transition 
between design and construction, 
augmented reality and mixed reality 
virtualisation are improving efficiency. 
Augmented reality, for example, could 
enable site inspectors to see virtual 
displays of all the data they need 
superimposed on top of the real building 
elements in front of them.

BETTER OPERATIONS
In the operational phase, data-fuelled 

real-time insights enable building 
services to run more efficiently – 
lighting can respond dynamically to 
conditions, for example. Using flexible 
open-source building controls in place of 
proprietary ones can cut costs further.

Sustainability benchmarking can 
also reduce operating costs. The 
benchmarking tool we developed for 
InterContinental Hotels Group compares 
energy use across all its properties. This 
has increased efficiency across the board 
and cut operational costs by as much as 
25% at some properties.

Digital technology also makes it 
possible to get a real-time understanding 
of tenants or occupants’ experiences. 
If they’re dissatisfied, you’ll know 
straight away. Our specialists have 
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Healthy,  
valuable  
buildings
Creating healthy buildings that 
benefit owners, tenants and users

Let’s talk:  
Health and 
Wellbeing

The built environment is 
increasingly expected to help 
individuals, organisations and 
communities to thrive. Why? 
Because modern lifestyles and 
workplaces mean the majority 
of people spend most of their 
time indoors. And up to now, this 
hasn’t always been good for us – 
or the economy.

Lost workdays, high staff turnover 
and lower productivity is costing 
businesses dear. 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 people every 
year. 

BUT WHAT EXACTLY 
DO WE MEAN BY 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 

FIVE DRIVERS FOR 
HEALTHY BUILDINGS 

1. The ageing population – the 
percentage of older workers in 
the labour force is on track to 
double from 1980 to 2030

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

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

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

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

and the surrounding urban design affect 
an individual. To achieve meaningful 
results we need to understand the 
complex inter-relationship.” 

“Health and wellbeing encapsulate a 
hierarchy of needs, spanning physical, 
physiological, 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.

CREATING HEALTHY 
BUILDINGS

“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 building services and envelope can 
most effectively deliver this.”

Arup also consider 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, maximize natural light and 
support social interaction.”

Katie’s team also considers how 
digital systems and technology can best 
support health and wellbeing. This might 
include, for example, giving people 
access to data that prompts behaviour 
change such as optimising way finding 
systems, more personal centred 
security systems and appropriate use of 
automated logistics systems.

HEALTHY BUILDINGS 
ARE PART OF HEALTHY 
COMMUNITIES

Crucially, Arup also considers 
how every building interacts with its 
surrounding community – looking for 
opportunities that will benefit both. 

“Consider how facades  
conduct daylight. The colour and 
intensity of facades 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
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“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

“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.” 

 
Mei-Yee Man Oram  

writing on our Thoughts blog

This could include reducing car use 
by supporting walking or 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.
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INTELLIGENT  
OPEN-PLAN 
OFFICES
A new concept of status defines 
the 4.0 workplace 

New management styles, new 
employee expectations and new 
technologies are transforming 
our daily working lives and with 
them, the design requirements for 
our work environments.

Already, every third office working 
environment is open plan these days. 
The trend is rising. Many companies 
hope to improve communication 
between colleagues in this way and 
encourage employees to share their 
knowledge and experience. Others 
believe open office spaces to be 
more efficient in practice and thereby 
economical on cost.

In the interim, outcomes are 
disenchanting: numerous studies 
show that employees rate their 
open-plan offices as negative for both 
mind and body. They complain of 
becoming stressed more quickly, ill 
more frequently and demonstrating 
lower overall performance than their 
colleagues in individual offices. Above 
all, the constant noise, poor light, 
uncomfortable lighting conditions and 
room temperatures lead to a general 
malaise in the workplace.

How can such a workplace model, 
which is only tolerated with reluctance 
by many employees, continue to exist in 
future?

THE NEW GENERATION 
OF EMPLOYEES

“Already, the skills shortage can 

clearly be felt today. Therefore, 
companies are obliged to create an office 
environment which will fully satisfy 
the requirements of the new generation 
of employees”, clarifies Gereon Uerz, 
leader of the Europe Foresight team at 
Arup – this important driver for change 
in the workplace. “The job and the 
corresponding working environment 
must completely align with the desire 
for autonomy, freedom to develop, 
creativity, and sufficient free time.”

The latest technology makes it 
possible for knowledge-based activities 
to be carried out in a mobile and 
transportable way. Digital natives take 
virtual collaboration with colleagues as 
a given and therefore correspondingly 
favour mobile workplace concepts, such 
as home office solutions, or working 
together in co-working spaces. A fixed 
work location is no longer necessary in 
many sectors. 

TASK-APPROPRIATE 
WORKING ENVIRONMENTS

Google and Facebook are showing 
the way forward: their so-called 
intelligent open-plan offices are already 
completely on trend. The generously and 
innovatively equipped office spaces are 
optimised for the multi-faceted – and 
sometimes very diverse – requirements 
of their users. Constanze Unger, 
leader management consulting for 
Arup in Germany, is aware that “fixed 
workplaces will be a thing of the past 
very soon. In order to work as efficiently 
as possible, most employees need 
different types of work environment, 

oriented to the work process, and the 
working environment of the future must 
satisfy this requirement.”

Intelligent open-plan offices are 
divided into several zones: Innovative 
thinking areas provide inspiration for 
playing around with ideas, calm desk 
workspaces ensure focused work, 
and various large team facilities are 
available for workshops, presentations 
and meetings on a small or large scale. 
The employees no longer have fixed 
workspaces, but move from zone to 
zone and can – according to the activity 
– choose the most appropriate working 
environment for themselves.  Unger 
describes the working environment of 
the future: “Modern work environments 
offer an experience where employees 
can work with a high level of efficiency. 
This promotes productivity.” 

A great deal of new technical and 
scientific knowledge is poured into 
the introduction of these intelligent 
open-plan offices. Modern light concepts 
are geared towards the bio-rhythms of 
the human body and promote healthy 
sleeping patterns. Central heating and 
air-conditioning solutions are superseded 
by systems which enable customised 
temperature regulation, even for the 
smallest of areas. Modern sound-
proofing materials keep background 
noise to a minimum. With these 
innovations, many of the criticisms of 
conventional open-plan offices could be 
eradicated.

FIT FOR THE HIGH-
POWERED SOCIETY

In the course of transforming the 
working environment, a new style 
of management will be established: 
mentoring. In future it is not the 
supervision of the employee which will 
be required, but rather the promotion 
of their skills; not the presence of the 
employee which will be remunerated, 
but the results of their work 
performance. 

In order for optimal results to 
be achieved, employees will find 
themselves grouped together in 
project-orientated, best-in-class teams. 

Frequently, an employee will work 
with several different teams at once. 
“Experts are already talking about an 
era of hyper-flexibility. We’ll work 
in high-performance teams with high 
productivity“, declares Uerz, “Stress is 
inevitable.”

HEALTH AND WELLNESS 
ASPECTS

Health is a precious asset, which 
should be preserved. Companies will 
have to seriously ponder on how they 
can counteract negative stress in this 
high-flying society. Innovative systems 
of certification support this. An initial 
example is the recently introduced 
WELL Building Standard. It assesses 
buildings in terms of the wellbeing 
and health of the users and thereby 
supplements conventional ecological 
assessment certificates, like LEED, 
BREEAM and DGNB. The WELL 
Building Standard sets exacting 
requirements for comfort, lighting, 
air and water quality and, in addition, 
promotes mental wellbeing. 

Arup is responsible for the first 
WELL certification of a high-rise 
building in Britain. ‘22, Bishopsgate’ 
is located in London. On completion in 
2019, the building will offer a facility 
for around 12,000 workspaces. As a 
‘vertical city’, this future tallest building 
in the City, shall house extensive 
leisure and catering facilities, as well 
as office space, including a fitness 
studio, library, auditorium for film 
screenings and events, and various 
shopping opportunities. This is ideal for 
employees: they can find both relaxation 
and recuperation in the immediate 
vicinity of their workplace. 

In the foreseeable future, companies 
will be stronger than ever before in 
the design and layout of their office 
facilities. This is because an innovative 
and efficient working environment has 
the potential to drive a clear competitive 
advantage in the search for the best staff. 
At best it will become a status symbol 
for its employees.

Text by Cinthia Buchheister
First published in IndustrieBAU 10/2016
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Bringing game-changing built 
environment technologies to market 
can benefit everyone involved 

NOTHING 
VENTURED, 
NOTHING 
GAINED

Taking new products, software or 
businesses to market may not be what 
everyone expects from a professional 
services firm. So why is Arup involved 
in everything from inventing a 
revolutionary air-conditioning unit 
to pioneering a new geothermal 
business?

“Investing our own money means we can 
bring ideas to life that wouldn’t otherwise 
see the light of day,” explains our ventures 
manager Ralph Wilson. “And this benefits our 
clients.”

Ian Rogers, Arup’s global venturing leader, 
continues: “Venturing enables us to explore 
radical ways to bring our broad skills to bear 
on the huge challenges facing our sector – and 
to share in the value we create.

“Climate change, the rise of digital 
influences and data, and the emphasis on 
operational performance and wellbeing are 
going to affect our industry profoundly. At the 
same time, conventional commercial models 
are under pressure. 

“Venturing is like a Petri dish. We can use 
it to experiment with going beyond what 
consultants have traditionally done and find 
new ways for our expertise to benefit clients.”

One product to emerge from this approach 
is a fan coil air-conditioning unit so slim 
developers can fit an extra floor into a 
12-storey building without increasing the 
overall height. It’s a system that also has very 
low energy consumption, comparable with 
chilled beam units. 

This ingenious idea, the brainchild of Arup 
engineer Roger Olsen who is profiled on page 
15, would never have come to fruition without 
investment and nurturing. Yet it has a very 
obvious commercial appeal.

Indeed, venturing helps to sharpen the firm’s 

commercial focus. “Venturing encourages our 
people to focus on the commercial aspects as 
well as the technical challenge,” says Ralph. 

Commercial thinking is nothing new 
in Arup. Back in 2007, for example, our 
successful HaloIPT equity venture with the 
University of Auckland pioneered wireless 
charging for electric vehicles. In 2011, 
Qualcomm bought HaloIPT and Arup realised 
a substantial return from the equity sale.

Today, Arup’s approach to venturing 
embraces the philosophy of lean innovation. 
“Essentially, people bring ideas to the ventures 
team and, together with experts from across 
Arup, we help them commercialise those 
ideas.

“Exposing ideas early, both within Arup 
and externally to potential clients and partners 
enables us to see if they’re viable before 
investing lots of time and resources in them,” 
explains Ralph.

Yet ventures must also follow Arup’s long-
established principles. So, Ian Rogers stresses, 
the sustainability of ventures is closely 
scrutinised. If an idea doesn’t have potential to 
really help shape a better world, it doesn’t see 
the light of day.

Together with technical and commercial 
demands, this makes venturing a challenging 
business. “We have to generate more income 
from royalties, licence fees and equity sales 
than we spend developing all of our ideas,” 
explains Ian. 

“Most ideas fall away during the process. 
But experience tells us that our successful 
ventures will enable us to succeed – and that 
the ideas we harvest and develop can really 
help us to shape a better world.”

Photo: A trial for one of our ventures: an innovative 
living scaffolding wrap for construction sites
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arcoBridge

Sound Attenuating 
Façade Element
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Layer

Geon

Wild Screen

Hybrid Fan 
Coil Unit

SOUND ATTENUATING 
FAÇADE ELEMENT

How can you let fresh air into residential and 
office buildings while keeping unwanted noise 
out? It’s an ever-growing problem in our busy 
urban environments. The Sound Attenuating 
Façade Element’s patented rib system is tuned 
to attenuate noise while providing a free 
opening for natural ventilation.

HYBRID FAN COIL UNIT
This new ceiling-based air-conditioning 

system offers the flexibility of a fan coil 
system with the low energy consumption of 
a chilled beam. It costs the same or less than 
conventional systems but needs around 300mm 
less ceiling height, creates a less cluttered 
ceiling void and is self-commissioning and 
self-access for maintenance.

ARCOBRIDGE
A lightweight glass fibre reinforced plastic 

(GFRP) modular footbridge system, arcoBridge 
is especially suited to difficult sites. It’s 70% 
lighter than a conventional steel span, with 
lower lifetime costs, and can be wheeled around 
site by hand.

“I can see clear benefits of using arcoBridge 
where the ground is poor. Modularity is also 
good for quality and spare parts. And there 
would be benefits if using road-rail install 
rather than crane.”
Stewart Lothian, Scotland lead structural engineer, Network Rail

Arup ventures in development

HIDDEN LAYER
This equity venture aims to commercialise 

an Intelligent Demand Optimisation System 
(IDOS). IDOS is a demand-control technology 
with battery storage that enables a house to 
behave as a smart energy system. With IDOS, 
homeowners can use low-cost energy at any 
time, export surplus energy from solar panels to 
the grid and save money.

GEON
This equity venture aims to establish deep 

geothermal heat as a major part of the UK’s 
low-carbon heating portfolio. It will use 2km-
deep wells to heat residential and commercial 
developments, campuses, hospitals, and small 
industrial facilities in a way that is more 
resilient, lower risk, and with lower life-cycle 
costs than alternatives.

WILD SCREEN
Wild Screen is a new concept for living walls, 

in which plants are grown from seed in situ, 
rather than pre-grown in off-site greenhouses 
and installed in place on site. The result is a 
system that’s lower cost, lower maintenance, 
and less carbon-intensive than alternatives.

There is both a lightweight permanent façade 
version, and a temporary version for use on 
construction site scaffolding and hoarding. The 
latter is undergoing trial on two project sites in 
London, for Skanska and Grosvenor Estates.

“Grosvenor is keen to try and push the 
boundaries on how we can improve the 
historic fabric of the estate by trying new 
technologies and products. St Marks provided 
the ideal opportunity for us to try the new 
green wall technology and the response from 
the community to this initiative has been very 
positive.”
Mark Tredwell, Development Director, Grosvenor

“Our office is directly opposite the living 
wall and it has been a welcome change to see 
green plants and flowers sprouting from the 
scaffolding rather than the usual plastic cover 
or worse still nothing but the scaffolding.”
Sarah-Jane Kavanagh, Patronus Partners

Venturing is like a Petri dish. 
We can use it to experiment 
with going beyond what 
consultants have traditionally 
done and find new ways for our 
expertise to benefit clients.
Ian Rogers, Arup’s global venturing leader
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By making use of powerful 
virtual reality technology, it’s 
possible to step inside future 
projects to see and hear them 
come to life.

“Engaging all the senses,” is how 
we put it, says Henry Harris, a senior 
designer in Arup’s visualisation team. 
“A virtual reality environment can 
communicate complexity in a way that 
an image alone can’t. For example, 
when you step into a virtual reality 
environment of a proposed building you 
immediately get a sense of its scale.”

This means virtual reality can feed 
into all parts of the design process, 
says David Edge, Arup’s visualisation 
leader: “Quantifiable reality gives 
an audience the ability to understand 
and form an informed opinion of the 
proposals in context. This approach 
gives confidence to all parties and allows 
people to engage and judge proposals for 
themselves.”

It can be used as a tool of engagement 
during a period of debate. Helping to 

Bringing the Garden Bridge  
to life for Citigroup
One project that Edge and his 
visualisation team have been involved 
with throughout is the Garden Bridge 
in London. This ambitious project 
will create a new footbridge over 
the River Thames, complete with a 
wildlife-friendly garden.
Arup’s virtual reality environment 
played a vital role in the planning 
and consultation stages and is now 
supporting funding efforts. The 
technology creates as accurately 
as possible the experience of being 
on the bridge. To achieve this, the 
team used images taken from the 
exact spot the bridge will stand – 
something that required them to get 
out onto the Thames in a boat with 
an elevated camera.
One of the Bridge Sponsors, 
Citigroup is making use of the 
virtual reality experience in specially 
commissioned pods that can be 
taken to promotional events. Inside 
the pods, visitors can explore the 
bridge, hearing the rustle of leaves 
and moving their hands through 
clouds of butterflies.

allay misunderstandings of a proposal, 
and help every stage of the project 
throughout its evolution. From design 
development, consultation, planning, 
and marketing.

When it comes to consultation 
and cooperation with stakeholders, 
virtual reality offers unprecedented 
transparency. “Rather than presenting 
you with a visualisation created from the 
perfect angle, virtual reality gives you 
the ability to interrogate and understand 
the design easily for yourself,” says 
Harris. “For example, you can walk 
round the back of a building and have a 
look if you want.”

Virtual reality also enables 
stakeholders to understand projects in 
context – a far cry from the traditional 
approach of taking a printout of a 
visualisation on to site. “It gives you the 
ability to show a group of stakeholders 
a project from any angle they want to 
see,” says Harris. “So it’s an incredibly 
powerful medium for communicating 
very efficiently and very effectively to 
lots of people.”

This is what Harris, Edge and their 
colleagues did for the UK’s HS2 
rail project. They created a virtual 
representation to inform parliamentary 
debate and decision-making on this 
major new high-speed railway, which 
requires new legislation if it is to go 
ahead.

As the team explore the potential of 
total visualisation, they’ve also created a 
new way to explore the Queen Elizabeth 
Olympic Park in London. Wearing a 
virtual reality headset and walking on 
a treadmill that works in any direction, 
you can – without leaving their office 
– explore the site of the London 2012 
Olympics.

This sounds like fun, but there’s a 
serious point behind it all. If people 
can understand a space more quickly, 
they can make better decisions 
faster – whether they’re designers, 
engineers, clients or planners. And in an 
industry where time is money, virtual 
reality could reduce costs and improve 
efficiency.

Virtual reality focuses on the human 

New technology lets you experience 
projects in unprecedented ways

The power of 
virtual reality

experience of the total design and not 
necessarily the individual services of the 
project. Understanding the entirety of 
projects provides new opportunities and 
can bring new styles of commissions. 
Creating virtual environments engages 
the senses of audiences to fully 
understand the total scheme and all the 
components that bring it together. This 
may cover the engineering, architecture, 
lighting, acoustics, transport planning 
etc. This allows those working on a 
project to build on its multiple needs 
throughout the design cycle, giving our 
clients maximum value.

Virtual reality also gives us a 
platform for analysis says Edge, “we 
can analyse individual’s experiences 

A virtual reality environment can communicate 
complexity in a way that an image alone can’t. 
For example, when you step into a virtual reality 
environment of a proposed building you immediately 
get a sense of its scale.

helping us to design better solutions and 
environments.” 

Edge and his colleagues certainly have 
big plans for the future of virtual reality. 
“We are very interested in creating 
spaces that combine visuals with sound, 
temperature and other environmental 
aspects,” he says. “For example, in 
the future you could use virtual reality 
to experience things like the effect a 
high-rise building had on wind at street 
level.”

While some harness the power of 
virtual reality to create fictional worlds, 
Arup’s team will continue to explore 
how it can deliver benefits to real 
businesses and the built environment.
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Garry Banks
Liverpool investment lunch

A Chartered Electrical Engineer, 
Garry leads our Liverpool office. In 
this role he has overseen notable 
projects, including the award-winning 
Liverpool Canal Link, and studies 
on the region’s renewable energy 
capacity, including its sustainable 
energy action plan.   

Among other advisory roles, Garry 
is a board member of Professional 
Liverpool and chair of the Design and 
Construction group. He also sits on 
the Liverpool City Region LEP Low 
Carbon Economy Committee.

Mark Cohen
Digital

Mark has a deep understanding of 
technology and its application to 
a range of businesses, including 
property.

As an Associate in Arup’s Digital 
Consulting group, Mark brings 
together business leaders and 
technical experts. He believes that 
most ‘IT problems’ are usually 
stakeholder issues, and strives to 
connect people and help them solve 
problems together. His excellent 
communication skills and knowledge 
ensure he delivers the right solutions 
for his clients to drive real value for 
their business.

Jim Bell
Sheffield City Region

Jim leads our Sheffield office and our 
Sport business in the North West 
and Yorkshire, from where we have 
delivered some of the world’s most 
iconic stadia, arenas and venues. 

Jim is working with Sheffield City 
Council on the £480m regeneration 
of the city centre. And he recently 
led our relocation to new offices in 
Sheffield, adopting a brand new 
way of working and achieving a new 
standard of workplace sustainability. 

Paul Coughlan
Europe breakfast and Cocktail 
party, Chairman’s dinner

As chairman of Arup’s Europe region, 
Paul oversees a business with offices 
in 10 countries and employing over 
1,650 people. 

He is a civil engineering graduate 
and a Chartered Engineer with a 
career encompassing transportation 
infrastructure projects of all kinds. 
He has been a designer, project 
manager, project director and advisor 
in the highways, rail and aviation 
sectors. Paul continues to advise 
clients on the governance and 
delivery of complex projects and 
programmes.

Volker Buscher
Digital

Volker is the global and UKMEA 
leader of our Digital Services.  He is a 
project director for public and private 
sector clients in the UK, Europe, 
Middle East, Americas and SE Asia.  
Volker is leading investments in our 
digital transformation programs.

Volker is a member of external 
advisory boards, including the 
Smart London Board advising the 
Mayor of London. He also advises 
national government, ISO, BSI and 
a steering group member of the 
Arup Foundation Digital Innovation 
program at Cambridge University.

Richard de Cani
Land Value Capture

Richard leads the Planning business 
for the UKMEA region of Arup. A 
qualified town planner and transport 
planner, he has particular experience 
in managing and developing 
transport and infrastructure in cities.

Having started his career at Arup 
as a graduate, Richard recently 
re-joined from Transport for London 
(TfL) where he spent over 15 
years – most recently as Managing 
Director of Planning, reporting to the 
Commissioner of Transport for TfL
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Isabel Dedring
Land Value Capture

As Global Transport Leader, Isabel is responsible for developing our transport business. 
This includes working with clients across a wide range of markets on structuring and 
delivering large-scale transport projects, helping to bring transport into the digital age, and 
working with cities to tackle policy challenges such as congestion and pollution.

Isabel joined Arup in March 2016 from London’s City Hall, where she was most recently 
Deputy Mayor for Transport and Deputy Chair of Transport for London. In this capacity 
she was responsible for setting policy and ensuring delivery across the Mayor’s £10b per 
annum transport portfolio, including a focus on using transport infrastructure to unlock 
housing and regeneration.

Michael Stych
Digital

Michael is an award-winning building services engineer, project leader and director with 
more than twenty years’ experience in engineering design, analysis and construction. He 
also leads Arup’s adoption of the next generation of building information modelling (BIM) 
tools for the firm’s 900-strong London-based building engineering practice.

Michael is Arup’s project director for Derwent London’s innovative White Collar Factory 
development, which enables users to control some building management system functions 
through an app.

Geoff Hunt
Chairman’s dinner

A Chartered Civil and Structural Engineer, Geoff is the Chief Operational Officer of our 
UKMEA region. He has day-to-day operational responsibility for all aspects of the business 
– including commercial, property, IT, ethics and diversity.

Geoff is based in London and works closely with Arup’s sector, group and business leaders 
on operational issues affecting our business.  

Paula Walsh
London property dinner

Paula leads one of our London Building Engineering groups and specialises in designing 
commercial, residential, mixed-use and tall buildings.

Recent projects in Paula’s group include The Scalpel, The Shard, The Leadenhall Building, 
Chiswick Park, Earl’s Court, King’s Cross and BBC TV Centre.

Paul Johnston
Belfast lunch

Based in our Belfast office, Paul leads the Buildings team and is responsible for delivering a 
wide variety of demanding and complex projects. 

Paul re-joined Arup in 2007, having previously spent over 18 years with BDP.  A graduate 
of Imperial College London, he first worked in Arup’s London office during the 1980s. 
He is a Chartered Structural Engineer and continues to be involved locally in many of the 
engineering institutions and industry bodies.

Paul Webber
Cardiff breakfast

Based in Cardiff, Paul leads our Buildings teams in Wales and Northern Ireland.

Paul has a reputation for designing cost-effective low-carbon developments. He believes 
passionately in the use of passive techniques to control internal environments and has 
successfully implemented this approach on new-build and refurbishment projects. 

Paul is skilled at maximising the potential of a site’s natural resources and advising on the 
optimal mix of uses on a site.

Carol Lemmens
Circular Economy

Carol leads Arup’s global Management Consulting business and spearheads our circular 
economy work. 

He was instrumental in developing Arup’s position paper to define the circular economy in 
the context of the built environment. He also coordinates our work as the Ellen MacArthur 
Foundation’s knowledge partner for the built environment. The partnership enables the 
Foundation and Arup to work together to develop circular economy principles across cities, 
transport, energy and water.

Mike Wilton
Northern infrastructure investment lunch

Mike specialises in the re-development of complex sites and the provision of urban 
infrastructure. His work includes the Etihad Campus and Carrington developments in 
Manchester. He has also advised the Greater Manchester councils on urban infrastructure 
issues, and is a member of the Greater Manchester Energy Group advising the city on 
energy policy.

Overseas, Mike is responsible for the utility infrastructure input to the Masterplan for the 
150ha Jumeirah Central development in Dubai. 

Stuart Smith
Circular Economy

Stuart is a structural engineer currently leading the Arup Structures team in Berlin. He has 
worked on projects around the world including CCTV with OMA in Beijing, the recently 
opened Tate Modern Switch House in London with Herzog & de Meuron and on Reforma 
509 in Mexico City with Taller-G.  

Stuart has an interest in research based projects to explore new ideas.  He founded the 
series of 3 installations as part of the London Design Festival at the Building Centre in Store 
Street.  These explored digital fabrication and open source design through ‘The Wikihouse’ 
in 2014, modular and offsite construction through ‘A House for London’ in 2015 and 
recently the circular economy in buildings through ‘The Circular Building’ in 2016.

Katie Wood
Health and Wellbeing

An experienced management consultant, programme manager and project director, Katie 
has successfully led the development of strategy, planning and delivery for a variety of 
healthcare programmes and projects across three continents.  She leads our Operations 
Consulting team, bringing together Arup’s technical, people and process expertise and 
combining local capability with global best practice.   
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