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WHERE WILL WE LIVE NEXT?

P26

The sudden, all-encompassing Covid experience has foregrounded the myriad
ways in which the physical environment influences the health and wellbeing of
communities. It has provided sobering insights into the failings and fault lines in
current design practice, but vindication for those who believe that we can and should
do much better. We’ve also had an unexpected if much-needed lesson in what true
resilience looks like as we anticipate a future where the only certainly is change.

P10

Happily, there is much that good design can contribute, both in broad strokes and in
the detail. This issue, we’ve explored the potential of urban planning to make cities
more equitable and inclusive, and the psychological reassurance that design can offer
as we tentatively return to crowded downtown spaces. And as many buildings face
a change in function or obsolescence, we’ve looked at the technical limits of reuse
and the recipe for ultimate flexibility. One conclusion is that this, like everything else,
comes down to people: a building is only useful as long as we are willing to use it.
The pandemic has brought a profound challenge to our ever-growing and densifying
cities, and it will certainly change them. We don’t yet know how — all we can do is
focus on making places that can adapt and withstand, and on looking after each
other. Above all, this experience has emphasized that every design decision should be
centred around people, and that if a solution doesn’t work for the most vulnerable, it
doesn’t work for anyone.

P40

Tom Smith, WSP
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“Whatever you do, build a sense of community, cohesion, collaboration and
support. How you do it may differ, but this is what needs to happen”
George Everly, Johns Hopkins University / P51
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“If cities are such fertile ground for both social equality and
injustice, is it possible to design for one and not the other?”
Equity and urban design, page 26
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#BIODIVERSITY #COP15 #THEOTHERGLOBALCRISIS

EXTINCTION
CONTRADICTION
Net-zero should bring wider ecological benefits, but
if we’re not careful it might exacerbate another global
crisis, writes Tom Butterworth

magine growing up in an environment
where the only animals were rats,
cockroaches and pigeons — what
would it be like to be human? It’s a
nightmare scenario, but that is exactly
where we are heading if we do not act
now to stem the catastrophic loss of
biodiversity around the world. Nature
is declining at rates unprecedented in
human history and 1 million species are
now threatened with extinction, some
within decades.
The issue of biodiversity collapse
can get lost amid the urgent debates
around climate change. It is easy to
assume that decarbonization is the only
environmental game in town — that if
we can only cut our emissions to zero,
nature will inevitably flourish. But while

Portraits Paddy Mills

I

the natural environment will be crucial
to dealing with climate change and its
impacts, it does not necessarily follow
that climate action is inherently good for
biodiversity. In fact, some actions could
be actively undermining it.
Take carbon sequestration as an
example. One way for countries to reduce
their contribution to climate change
would be to plant fast-growing trees
that absorb a lot of carbon. But this
runs the risk of further unbalancing
local ecosystems, especially if we
introduce non-native species. Could
those plantations increase flood risk,
change the acidity of water or soil, or
disrupt species in the food chain? We
must also be careful not to plant them
on habitats of intrinsic value, or where

they could undermine or counteract
other ecosystem services. Even if we did
manage to meet all of our carbon targets
in this way, we might find ourselves
saving the world while sacrificing much
of what makes it special.
In the UK, since 1970 we have lost
roughly 60% of our biodiversity, in terms
of species abundance. By 2050, if we
carry on destroying natural flora and
fauna at the same pace, we stand to
lose 95%. So if you were able to see 20
owls in 1970, you would see just one in
2050. And how often did anyone ever
see 20 owls? People who live in remote
regions may still have the occasional
opportunity to glimpse our dwindling
wildlife, but the overwhelming majority
of us will never see any.

Suppose we were talking about
Renaissance paintings, or Shakespeare’s
plays, or Mozart’s music: which 95%
would we be happy to destroy, never
to be seen, heard or read again? In that
situation, there would be a justifiable
outcry, and yet these works — or
something of equal value — are more
likely to be recreated than a butterfly
species that has evolved over millions
of years. There is still so much we have
to learn from nature, and subtleties that
we can’t possibly imagine because we
don’t yet know how to see them. We
may never get the chance.
The COP 15 UN bio diversit y
conference is to be held in Kunming,
China this year. The hope is that we
will get to a point where governments

Introducing non-native species runs the risk of
further unbalancing local ecosystems … We might
find ourselves saving the world while sacrificing
much of what makes it special
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Suppose we were talking about Renaissance
paintings, or Shakespeare’s plays, or Mozart’s
music: which 95% would we be happy to destroy,
never to be seen, heard or read again?

have legally binding targets, as they do
on climate change, but there is a real
reluctance to take the necessary action.
Historically several key countries have
refused even to engage. If COP 15 does
result in an agreement to set binding
targets, it could still take several more
years to agree what they should be and
whether they should apply everywhere
equally, before countries finally sign up.
Then it may take several more years to
ratify the targets and bring them into
law locally.
Like climate change, biodiversity
loss is a global issue that requires
coordinated global action. But it differs
in one very significant way. No matter
where carbon is released, climate change
affects everybody everywhere. With

but virtually none of the profits have
returned to Madagascar itself, one of
the world’s poorest countries. It is easy
to see why even people on the frontline
of biodiversity loss may feel they have
little to gain from preventing it.
The biodiversity movement is just
at the start of the journey that climate
change has taken over the last five to
ten years. While it plays catch-up, it is
all the more important that we design
decarbonization projects carefully so
that they deliver wider benefits to the
natural environment, and above all don’t
undermine it. It might mean that we
don’t store quite as many tonnes of
carbon per hectare, but we will get to
appreciate and benefit from the many
other things that nature can do for us.

biodiversity loss, the impact is most
apparent at a local level. This makes
it a much more complicated, nuanced
story to tell and the value we get from
nature much harder to articulate. The
loss of the Amazon rainforest will have
a direct impact on the people of that
region, but in the UK it may be evident
only in the rising price of chicken, as
the supply of cheap feed dries up — an
effect that very few people will relate
to the cause.
The flipside of this is that, while
nature is a hugely valuable asset, it is
not always local people who benefit
from it. Two of the most important
drugs for treating leukaemia and
Hodgkins’ disease were derived from
Madagascar’s rosy periwinkle flower,
P12

We need landscapes to provide not
only carbon sequestration, but flood
relief, improvements to air quality,
biodiversity and nice places for people
to experience and enjoy. We’ve got
to devise integrated solutions, which
means thinking beyond simply planting
non-native fast-growing trees.
There’s a mindset in Western thinking
of dealing with only one issue at a time
before moving on to focus on the next.
We need to change that mentality —
because we will be dealing with the
impacts of our current solutions for
centuries to come.
Tom Butterworth is technical director for
biodiversity and natural capital at WSP in
the UK
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#RESILIENCE #WELLNESSATWORK #DECISIONFATIGUE

THE FIRST DOMINO
We can think about corporate resilience in the same terms as wellness and self-care,
say Kealy Herman and Emily Wasley. After all, people are intrinsic to any organization’s
strength. Fail to look after them and the whole thing can come toppling down …
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encompass both, and many of the
strategies can be applied in both arenas.
Resilience is a term that is being used a
lot more these days, often in the sense of
responding to or recovering from acute
shocks. But crisis management is just one
of the tools in a resilience framework. For
individuals, if that’s all you’ve got, life can
feel very chaotic. And if you never break
the constant cycle of stress, burnout
can happen very easily. It is the same
for organizations: there will always be
crises, and we must be ready for them,
but that doesn’t mean we always have
to be in crisis response mode.
Making connections with people and
being part of a community is another
aspect of personal wellness and self-care
that can be applied to business. When
disaster strikes in life, your neighbour is
going to be the person who helps you — if
you don’t have that connection, then a

Burnout can happen very easily … There will
always be crises, and we must be ready for them,
but that doesn’t mean we always have to be in
crisis response mode

crucial part of your coping strategy is
missing. In the same way, a company
needs its host communities to be
resilient and sustainable to ensure that
it has redundant power, for example,
and can be confident of operational
continuity. It needs to know it can rely
on these communities to provide safe
drinking water for its employees, and
to get them to work.
Both individual and organizational
resilience have a variety of components.
A person might consider their resilience
in terms of relationships, internal
beliefs, initiative or self-control — these
are the categories in a quiz that we
developed with the American Society of
Adaptation Professionals. For a business,
it encompasses the enterprise level, the
physical infrastructure, and factors such
as financial strength, employee health,
and supply and value chain agility. If any

one of these is not solid, there can be a
cascading domino effect.
One way to think about resilience is
to ask: what’s the first domino that falls
and causes the rest to tumble? We got
this idea from Kendra Adachi, author
of The Lazy Genius Way, who uses it in
relation to life skills. To take one everyday
example: if you’ve had a stressful day,
week or year, the simple question of
“what’s for dinner” can quickly become
fraught with indecision and hunger. If
this sets your mood for the evening,
you’re unlikely to get the rest you need
to be ready for the next day. The domino
chain is set in motion.
Decision fatigue can be chronic
within organizations too, and it’s a
potential domino for business leaders.
You can avoid it by surrounding yourself
with people who can take on some of
that burden, and by having set processes,

so that you don’t have to think about
the right way to make a decision or
approach a risk.
But it’s also important to recognize
when the systems you do have are
broken. For example, on diversity
within organizations, the first domino
is hiring. The problem today is that
many hiring systems were developed
decades ago and optimized to take a
particular approach, without taking into
consideration other factors that are very
important now. Rather than individual
leaders across a business constantly
thinking about how they can hire more
diverse candidates — and all doing it
a different way with varying levels of
success — it would make more sense
to develop a better and more equitable
system for hiring in the first place.
Of course, if you want good people
to stick around and to thrive, you have

to invest in them. You have to empower
them to take care of themselves by
providing the tools for personal resilience,
and normalizing their use. Some of
this is just about using existing resources
more wisely or making them more
available, but in a world that — at
times — can feel incredibly uncertain,
a little investment will bring a significant
return. The wellness of people is
essential to the wellness of businesses:
organizational resilience is simply
self-care writ large.
Kealy Herman is senior project
director for sustainability, energy and
climate change at WSP in Denver;
Emily Wasley is WSP’s US practice
leader for corporate climate risk,
adaptation and resilience, and board
leader of the American Society of
Adaptation Professionals
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#COSTARICA #DECARBONIZATION #WINWIN

41 BILLION REASONS
TO DECARBONIZE
The Inter-American Development Bank’s analysis of Costa Rica’s
decarbonization plan found that the transformation could make it
US$41 billion better off by 2050 — even if other countries do nothing.
The bank’s Adrien Vogt-Schilb tells us more

The fact that climate change requires
a globally coordinated response has
been a massive stumbling block so
far — could your approach provide
the missing piece of the puzzle, to
persuade national governments to
take action?
That is exactly what we are trying to
achieve. Of course we need to stop the
climate crisis, and the global leaders
have already agreed that we need to
hold warming to 1.5–2°C and to get
to net-zero emissions by 2050. The
problem we’re trying to address is that in
most countries it’s typically the ministry
of the environment, and within that,
the director of climate change, who

is in charge of the long-term strategy.
But it’s the private sector and the line
ministries — in transport, in agriculture,
in electricity — that are going to have
to actually implement the plan. At best,
they understand that it’s important but
they usually have a long list of priorities
that they put above it.
So what we’re trying to do at the
individual country level is to transform
the lofty net-zero emissions goal into
specific actions — for instance, hectares
of reforested areas, number of bus lines,
share of electric vehicles. Then you
can discuss how these actions help
the line minister or the private sector
to achieve their goals, rather than the

overall goal of emission reductions. In
Costa Rica, we talked with more than
50 organizations — NGOs, the private
sector, government agencies — and we
asked them what problems they face. So
if they say congestion or pollution, we can
discuss how electric vehicles or public
transport or walkable neighbourhoods
can reduce the cost of congestion or
pollution today. You don’t even need
to mention reducing emissions. At the
end of the day, each sector understands
their part of the plan and they like it for
their own reasons: because it’s economic
development, it’s post-Covid recovery,
it’s reducing congestion, it’s improving
agricultural yields.

Was that why you did this piece of
work, to build support for the national
decarbonization plan?
Yes, totally. The government of Costa
Rica has a very ambitious approach
to climate change, and the national
decarbonization plan was issued in
2019. They needed to help line ministries
and citizens make sense of it. That was
before Covid — but of course now it is
even more important in all countries that
if you want to make any climate action
politically realistic, you definitely need
to emphasize the social and economic
benefits. Which means that you need
to ensure that the plan has social and
economic benefits in the first place.

How much of your analysis could be
applied to other countries?
That ’s really the key. Costa Rica
has 5 million inhabitants and is
responsible for virtually 0% of global
emissions, but I believe that this study
is globally relevant because it shows
what a sustainable post-Covid recovery
means in practice. A plan to get to netzero emissions is mystical for a lot of
people, but this makes it very simple: it’s
public transport, it’s electric vehicles, it’s
improving yields in agriculture so that
you have room for reforestation — that’s
really most of what needs to happen to
get to net zero in most countries around
the world.

It’s not a sacrifice that you’re asking
people to make today for the benefit
of 2050. If you transform that goal
into specific sectoral things, then you
discover that it’s about improving the
lives of people, it’s about improving
the business environment, it’s about
just making things better. It’s better to
have a public transport system that
works rather than spending three
hours in traffic every day, it’s better to
have clean air than contaminated air,
it’s better to have high yields than
low yields in agriculture. That general
approach can be used in all the countries
in the world.
We also quantified some specific

things. For example, people know
that congestion and air pollution are
big problems, yet it’s very rare that
sustainable mobility studies quantify
the costs that the current system puts
on people, in terms of their time, or by
killing them in accidents, and the health
and economic impact of polluting the
air. Here we demonstrate that there is
data available to compare good and bad
transport systems.
A lot of people just look at the costs
of sustainability, they don’t look at
the benefits. We’re not saying that
there is no cost. We are just saying
that the benefits are more than twice
the costs.
P39

The two biggest areas of benefit you
identify are transport, and agriculture,
livestock and forestry — do you think
that would hold everywhere?
I think in most developing countries
around the world these two are going to
be in the top three. There’s a third, which
is the benefit of switching to almost
100% renewable electricity. We don’t see
it in Costa Rica because it has almost
100% renewable electricity already.
The International Energy Agency
recently reconfirmed that renewable
electricity — solar and wind — is the
cheapest source of energy available.
So for all countries that depend on
imported diesel, coal or natural gas to
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“A lot of people just look at the cost of
sustainability … We’re not saying that there is no
cost. We are just saying that the benefits are more
than twice the costs”

generate electricity, the main benefit of
switching to renewable energy is to save
costs and reduce the price of electricity
for everybody.
We are reproducing this analysis
in other countries in the region —
Colombia, Peru, Chile — and here we
can see more clearly the benefit of
switching to renewable electricity, just
in financial terms.
Could your analysis also be used to
argue generally against deforestation
— for example, in Brazil?
I think so. There are two categories
of benefits from reforestation. First,
one must understand that the main
driver of deforestation around the
world — in Latin America, in Asia — is
food production and in particular beef
production, because almost 80% of
the world’s agricultural land is used
for grazing or growing feeds for the
animals, such as soybeans. That’s the

case in the Amazon. But the techniques
that farmers use today are not state-ofthe-art, so simply by switching to new
agricultural practices that generate high
yields you can produce more with less
land. You make money, and you free up
land as a co-benefit.
The second benefit is the ecosystem
services that forests like the Amazon
provide. For instance, it filters the
water so you don’t have to spend a lot
of money on water treatment, and also
biodiversity conservation to stop the
collapse that’s happened over the last
50 years. It’s a new thing to try and
monetize biodiversity conservation. In
the Costa Rica study, it is a big part of
the US$41 billion net benefit. But the
good news is that even if you’re supersceptical about it and you say “let’s just
put zero”, and you only look at it in terms
of improved yields, you still have more
benefits than costs when you achieve
reforestation.

You analyzed 300 different variables
and 3,003 plausible futures and found
that there was a net benefit in all of
them, apart from when two specific
conditions were present together: high
costs for key transport technologies;
and low take-up of shared vehicles
and slow development of electric
bus lines. Does that mean we should
focus very hard on those two things
and the benefits will come?
No, t h e b e n e f i t s w i l l n ot c o m e
automatically. The work we do is
pointing the direction — but then you
actually need to achieve it. Everybody
needs to do two things. The first is to
manage the negative consequences
for the activities you want to phase
out. We could decide to shut down
the economy: that would lead to zero
emissions, but everybody would lose
their jobs and their means of living. So,
for people working today in fossil-fuel
mining, you need to help them get jobs

in other parts of the economy. We have
just published a report about jobs in a
net-zero future with the International
Labour Organization, one aspect of
what’s called the “just transition”.
Then, once you’ve said you want
things like electric buses or plant-based
agriculture, you still have to make
sure they are good things. You have
to design the bus lines in a way that
makes sense, you have to make sure
that the bus drivers and agricultural
labourers have good working conditions.
So everyone needs to discuss how to
reorganize society, so that we do it
right and everybody benefits. That’s its
own project.
Adrien Vogt-Schilb is a senior climate
change and sustainability economist at
the Inter-American Development Bank.
Download the report: “The Benefits and
Costs Of Decarbonizing Costa Rica’s
Economy”
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HOW COSTA RICA CAN SAVE BILLIONS (AND LEAD THE WORLD IN CLIMATE ACTION)
TRANSPORT, AGRICULTURE, LIVESTOCK AND FORESTRY ARE THE SECTORS WITH MOST TO GAIN

How Costa Rica’s emissions would fall by 2050
under its national decarbonization plan …

… and how that would result in a
US$41bn boost to its economy
NET

Emission reductions in 2050 (MtCO2e)
Agriculture, livestock and forestry

–6.0

Public and private transport

41

Discounted net benefits (US$bn)

21.9
–4.2

Freight transport

17.3
1.7

–3.2

Industry

–2.6

Waste

2.0
–0.7

–2.3

Buildings

–0.5

Electricity

–0.6
0

Breakdown of
benefits and costs in
transport (US$bn)

NET

19.0

14.4

Operations and maintenance savings (public and private)

–0.7

Breakdown of benefits
and costs in agriculture,
livestock and forestry (US$bn)
13.5

Ecosystem services from forest management

7.2

Ecosystem services from forest preservation

12.3

Operations and maintenance savings (freight)

10.9

Health, accidents, congestion (public and private)

3.6

Additional net cost savings

Health, accidents, congestion (freight)

1.8

Social cost of emission reductions

0.01

Public and private transport investments

Freight transport investments

–10.3

–13.6

Source “The Benefits and Costs of Decarbonizing Costa Rica’s Economy”, Inter-American Development Bank, 2020

4.1

Increased agriculture output
Energy cost savings in agriculture

0.2

Ecosystem services from mangrove management

0.2

Ecosystem services from mangrove preservation

0.1

Value of soil improvement

0.02

Social cost of emission reductions in livestock

0.01

Social cost of emission reductions in forestry

0.01
0.0

Social cost of emission reductions in agriculture
Non-coffee farm decarbonization

–0.1

Coffee farm decarbonization

–0.2

Increasing carbon sequestration

–0.3

Foregone grazing value

–0.4

Foregone timber value

–0.7

Livestock decarbonization

–0.7

Foregone agriculture value

–1.0

NET

21.9
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#FUTUREMOBILITY #DYNAMICSTREETS #THIRDSPEED

FIVE THOUGHTS ON FUTURE-READY STREETSCAPES
CITY LEADERS NEED TO THINK BEYOND THE PARKING SPACE AND ACTIVATE KERBSIDES FOR NEW, SUSTAINABLE WAYS OF LIVING AND MOVING AROUND, SAY ASHLEIGH CORMACK AND GRAHAM POINTER

Kerbsides need to work harder
The kerbside — the road lane and footpath area
on either side of the kerb — is often overlooked by
city planners. But it’s an integral part of the urban
fabric. It is where the street’s two primary functions
meet: the movement of cars, buses and bikes that
connect our communities; and the creation of
place, in terms of trees, lighting, seating and access
to shops and restaurants. Too often, this space
is given over to “static” uses such as car parking,
rather than actively supporting local businesses
and encouraging newer forms of mobility. Instead
of perpetuating outdated 20th-century city models,
we should be designing streetscapes to be futureready, with governments, businesses and the
community all playing a role.

Drop-off is the new parking
Street design should reflect how we want people to
access places, by facilitating the most sustainable,
efficient journeys. Likely changes over the coming
decades include the rise of app-driven rideshares
and zero-emission automated vehicles. City
authorities can incentivize these new modes by
reducing parking spaces for private cars and
allocating more of the kerbside for pick-up/dropoff. This will have the knock-on effect of improving
access to restaurants, cafes and shops during
peak periods. Electric vehicles will become more
prevalent, so charging infrastructure may be needed
in certain streets and at bus-stops — although such
a static use of the kerbside may be less desirable in
busy civic spaces and high streets. Ideally, charging
at or near home will become the norm.

Visualization WSP / Uber

Embrace the “third speed”
Micromobility offers new opportunities to connect
people and places. As adoption increases, more
docking and charging points will be needed in parts
of town that want to draw in visitors, such as local
high streets. Some areas may also need to consider
segregated lanes for these “third speed” vehicles,
which can be too fast to interact comfortably with
pedestrians, but too slow to safely use high-speed
roads. Takeaway food and online retail are also
driving the growth of micromobility delivery services
— a trend that has been accelerated in many places
by Covid-19 restrictions. This will in turn increase
demand for kerbside pick-up/drop-off zones to
support access to local businesses.

Flexible streets need dynamic management
Our future streets will continue to juggle complex
travel, access and placemaking functions. Ondemand buses may require greater flexibility at
the kerbside than traditional bus-stops, while the
movement of goods could be split between lastmile deliveries by micromobility or drone during the
day and larger freight at night. Smart technologies
can help to manage these fluctuating uses — for
example, by communicating access information to
in-vehicle displays in real time. Dynamic allocation
of the kerbside could also help during situations
such as the Covid-19 lockdowns: during peak food
delivery hours, for instance, it would make sense to
dynamically change restaurant kerbsides to pickup/drop-off spaces.

The kerbside can become a place in its own right
The rise of new forms of mobility brings an
opportunity to redeploy space that is currently
dedicated to moving and storing vehicles.
Underused road lanes could be re-allocated to
provide wider footpaths, attract people to local
businesses, or simply create a more enjoyable
place to spend time. Technological and physical
measures, such as moving utility boxes and power
lines underground and optimizing signage, can help
to reduce clutter on sidewalks, making it easier to
introduce features that encourage people to linger,
such as cafe awnings, benches and trees. Green
canopies also create shade and reduce the urban
heat island effect — urgent considerations as the
climate gets hotter.

Ashleigh Cormack is future cities lead, Australia
and New Zealand at Uber. Graham Pointer is future
ready lead, Australia at WSP. Download the report:
Future Ready Kerbside
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#BEAUTIFULINFRASTRUCTURE #SKIINGONTHEROOF

POWER PLAY
The Copenhill power plant in Copenhagen offers a glimpse of a future
in which city infrastructure is multifunctional, adaptable and a focal
point for communities, writes Mark Bessoudo

I

t wasn’t a place I was expecting to
see skiers. For starters, there wasn’t
any snow. It was summer. And I was on
the industrial waterfront in one of the
world’s flattest regions. But perhaps
strangest of all was the fact that they
were skiing down the side of a power
plant — a power plant that might offer
a new model for urban design thinking.
Opened in 2017, the Bjarke Ingelsdesigned Copenhill power plant in
Copenhagen uses household waste
from surrounding municipalities to
generate district heating and electricity.
The advanced emissions reduction
technology used in its incineration
process contributes towards the Danish
capital’s goal of becoming the first

carbon-neutral city by 2025.
But what makes Copenhill most
striking isn’t its power engineering
design, or its sustainability credentials.
It’s what’s on the outside. The sloped
roof is covered in a synthetic grass-like
material that’s meant to be skied on yearround. Stairs and hiking paths snake
along the edges of the slope, offering
an alternative for the less adventurous.
And a variety of shrubs, rocks and other
biodiverse landscaping features invite
the curious tourist and non-human visitor
alike. It’s a power plant that beckons
people towards it, rather than pushing
them away.
Copenhill represents a new kind of
urban typology. The word “infrastructure”

rarely conjures traditional notions of
beauty. It is usually associated with stale
efficiency or bureaucratic blandness:
when it works we rarely have to think
about it. But it doesn’t need to be dull
or invisible. In recent years, a new sort of
city infrastructure has begun to emerge,
one that provides not only a pragmatic
engineering solution — delivering
heat, generating electricity, managing
stormwater — but also directly enhances
the community it serves. Equal parts
utility and amenity.
Examples have begun to crop up in
cities around the world. At Sherbourne
Common in Toronto, green space in
a former industrial area is integrated
with a community-scale stormwater

treatment facility. Stormwater is
treated with ultraviolet light in a system
composed of three dramatic public
art sculptures before being fed into a
publicly accessible water channel and
released into Lake Ontario.
In Newark, New Jersey, Adjaye
Associates has transformed an otherwise
mundane piece of the urban machine
— an electrical switching station — into
an expansive civic space. Conceived as
an “inside-out” art gallery, the 30ft-tall
walls of the McCarter Switching Station
feature original works from local and
international artists, alongside a market
and informal green areas.
Amid the Covid pandemic, cities
all over the world have been forced to

Photo Mark Bessoudo

adapt and reimagine how they might
better protect the health and safety
of their citizens, while still supporting
their livelihoods. Restaurants have
transformed parking lots and sidewalks
into outdoor dining rooms; retail pop-ups
have appeared in underused spaces;
parks, bike lanes and walking trails
have been expanded and improved so
that more residents could continue to
exercise and socialize.
Cities now have the opportunity,
or responsibility, to rethink how
infrastructure can be made more
adaptable, flexible and multifunctional,
not only as a way to better serve people,
but to get the most out of tightening
budgets and precious urban space. As

As citizens become ever more
concerned about where their energy
comes from and how resources
are managed, it makes little sense
to hide away these fundamental
aspects of city life

citizens become ever more concerned
about where their energy comes from
and how resources are managed, it
makes little sense to politely hide away
these fundamental aspects of city life.
Over the past couple of decades, projects
such as Tate Modern in London and the
High Line in Manhattan have shown
how existing infrastructure can be
reborn as thriving social and cultural
destinations. Perhaps the lesson for
the 21st century is that such generous,
public-spirited programmes should
be designed in from the start.
Mark Bessoudo is global research
manager (environment, property and
buildings) at WSP
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#DESIGNFORDISASSEMBLY #LEARNINGFROMLOGHOUSES

FIVE THOUGHTS ON FLEXIBLE BUILDINGS
WE NEED NEW SOLUTIONS FOR SUSTAINABLE REUSE, SAYS MARIA BROGREN — BUT WE SHOULD ALSO LOOK TO TRADITIONAL TECHNIQUES

When I think about flexible buildings, I think of
buildings that can be easily repurposed and used
for something else. For a developer that builds
and sells, the need for flexibility might be close to
zero, but for a long-term owner, there might be a
solid business case. During the Covid-19 lockdowns,
there has been a lively discussion about how offices
could be converted into apartments, and whether it
makes sense to convert some residential buildings
in the suburbs into business hubs to reduce the
need for commuting, while allowing people to use
shared facilities like printers.

But the change in use can also be minor, for
example to combine two small flats into one.
This concept is not new. In Sweden, this was one
of the innovations of the Million Programme public
housing project of the 1960s and 70s, where some
of the apartment walls could be moved. But this
feature has been forgotten during the last half
century, so we do not really make use of it, which
is a pity.

We need to analyze future trends before starting
to develop a design. How do we expect the
building to be used? How will the need change
over time? How will the climate change, and will
that have implications for the building? Which new
technologies might have an impact on our building?
Which new regulations? Then we consider how
well the design can perform against these different
scenarios. Can we make simple changes that
increase flexibility and robustness without adding
more than marginal cost? This will be an iterative
process. We might want to increase ceiling heights
or structural strength, but we might also end up
using a lightweight wooden frame and a modular
design that allows for add-ons.

There is another important part of flexibility
that is often forgotten: the practical ability to
deconstruct a building or parts of a building. How
can we fit components together in such a way that
they can be disassembled without being damaged?
That’s a challenge for our engineers, especially
since there are numerous other requirements,
such as noise reduction, fire protection and energy
standards. We need more innovation, and I see the
potential to learn from other sectors. Standardizing
components is key. There might also be forgotten
solutions that we could revive, such as the oldfashioned timber work (“timring” or “knuttimring”)
used for log houses in the Nordic countries.

P52

Can we design
the ultimate
flexible
building?

From an environmental point of view, it is most
important to be able to reuse materials with
a high embodied carbon, such as a concrete
frame. Wooden walls do not have such a large
carbon footprint, and are easier to move. Digital
technology allows us to rapidly test numerous
designs and calculate factors such as material cost
and carbon footprint. So future flexible building
solutions might be a combination of post-war
functional architecture, traditional construction
techniques, and digitalization, automation and new
materials.
Maria Brogren is head of sustainability and innovation at
WSP in Sweden
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#NET-ZERO #NECESSARYRISKS

THE NEW RADICALS
D

uring my career as a consultant, I
spent a lot of time trying to bring
on new products and materials and
push the boundaries of design. As an
engineer, that’s in my blood, but I have
often been frustrated by the slow pace
of progress. Nothing new there, you
might say. Traditional methods have
always held sway in construction. New
technologies or ideas are typically viewed
with suspicion, and it can take decades
before those beyond the cutting edge
feel comfortable to specify something.
What is new, however, is that we
need to start doing things — everything
— very differently now if we are going
to reach the goal of a net-zero world
by 2050. We don’t have decades to
spare. Since I moved to a company
that is selling a “new” product (which
has in fact been around for 20 years),
I have gained a fresh perspective on
why traditional methodologies remain
so prevalent. The challenge is not in
developing new materials or products:
there is no shortage of innovation in

construction. The challenge is to make
the leap to the mainstream.
Mass adoption is important because
when you’re making a new product, the
first unit is always going to cost twice
what it will in three years’ time. Orders
need to hit a certain level to justify the
investment in making the process more
efficient. If the industry is actually going
to change, it is that issue of scale that
we have to resolve.
This is where consultants have a really
important role to play. Anything new has
to offer some benefit, whether that’s
in speed of installation, sustainability
or the potential for reuse. But it can
be a balancing act, as innovators find
themselves caught between showing
why a product is better than what
already exists — and trying to make it
look “normal” so as not to scare people
off. Fundamentally, this is about how
we manage risk — whether of building
failure, financial loss or reputational
damage — and that requires an in-depth
understanding of how things work.

Photo Wikimedia Commons

Construction’s cautious approach to new products is undermining its
net-zero aspirations before we’ve really begun, says David Glover

What we need is less project
management and more technical
management. Designers are best
placed to work with manufacturers
to support the development of new
products, and clarify for clients where
risks lie and where the boundaries
can safely be pushed. We have to help
them understand that a higher capital
expenditure upfront won’t necessarily be
reflected in the final cost. A new product
will typically be more expensive in a
straight comparison, but it may pay back
in different ways — for example, by saving
months on a construction programme.
We also have to be prepared to
challenge existing codes and standards
— and again, this will require design
expertise. Regulation, testing and
certification regimes are not set up to
encourage the use of new products. To
be sold in Europe, for example, many
products must have a CE certificate.
But if a product is new, there is no
code assessment process to award it
a CE certificate, so it will be offered an

exemption instead. Some specifiers
are prepared to accept this, but many
are not. In a risk-averse culture, it’s too
easy to say that something doesn’t
have the right documentation, rather
than looking at the valid data that is in
front of you. Most engineers know how
to properly assess whether something
is genuinely a new idea and whether it
is any good. I’ve always believed that
it’s our job to write the codes, not just
to follow them.
As an expert, it’s very easy to find
technical reasons not to try something
new, or to demonstrate through rational
argument why you shouldn’t take a
chance or push a boundary. We have to
stop ourselves from doing that. To make
a real change, we need to think flexibly
and use all of our intelligence, creativity
and technical ability to make sure we’re
not putting unreasonable hurdles in the
way of the future.
David Glover is chief executive of
SPS Technology

Innovators find themselves caught between
showing why a product is better than what already
exists, and trying to make it look “normal” so as
not to scare people off
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#CYBER-SECURITY #WEB3.0 #PRIVACYBYDESIGN

DIGITAL RESILIENCE
BY DESIGN
Smart buildings present new, unprecedented risks to their developers, owners and
tenants. Managing these must become part of the design process, says Will Brouwer

S

mart building technologies present a
tremendous opportunity to advance
the built world and improve the human
condition. They can help create better
places that respond to the needs of
building developers, operators and
end-users, and they will be vital to the
decarbonization of the world’s largest
asset class. But they also bring a whole
new constellation of risks, challenges
and questions, which make the digital
resilience of an asset every bit as crucial
as its ability to withstand real-world
change. Future-proofing a smart building
means addressing security, privacy and
interoperability — all of which must be
designed in from the start.
As internet-enabled devices become
ubiquitous, the line between physical
and cyber environments is blurring.
For developers, it’s easy just to identify
the value that smart technologies can
bring — such as improving energy

performance, increasing revenues
or offering a better experience for
occupants — without considering the
unintended consequences of the sum
of their decisions. As a result, they,
their shareholders and customers are
left vulnerable to rapid change, and
the vagaries of a technology landscape
that is far more dynamic than the built
environment.
This is most vividly illustrated by
the serious real-world consequences
that can result from a cyber-attack on a
smart building, including financial loss,
reputational damage and the downing of
critical systems. A high-profile example
occurred at US retailer Target in 2013,
when hackers were able to steal the
details of 40 million credit cards via an
internet-connected HVAC system, at a
total cost to the company of US$202m.
And this happened before the massive
proliferation of internet-embedded

devices. The Target attack is a rare
instance of a case going public: one
of the barriers to understanding cyber
risks is that no one wants to admit when
they’ve suffered a breach.
Cyb er-se curit y is alrea dy as
significant a threat to a developer’s
business as falling rental values, and its
importance will only increase. Managing
this threat necessitates a risk-based
approach. In practice, a successful cyberattack requires motive and opportunity.
A risk-based approach addresses both,
making a comprehensive assessment of
the risk profile and the threat landscape.
The risk profile is the likelihood of being
the target of an attack — who would want
to attack you and why? This will vary
depending on the size of an organization
and its activities. The threat landscape
encompasses all the potential routes
by which someone could launch an
attack. For a smart building, this is

immense, encompassing the network,
all the devices on it, and the cloud it
connects to. It is essential to consider
the two together: a loose ethernet cable
in a corporate office is the same threat
vector as it would be in your home, but
the risk profile is a lot higher.
Cyber-security specialists are
increasingly branching out into smart
building applications, and they will be
able to advise on technical best practices
such as multifactor authentication and
secure data collection. But this is too
important just to outsource: there needs
to be far greater awareness throughout
an organization. “Security by design”
must become a driving principle in the
development of smart buildings, whereas
previously it was an afterthought. There
must be senior accountability, with an
individual board member responsible for
reporting on cyber-security, and training
for the entire workforce.

Developers cannot afford to mismanage such
powerful systems: there is a growing backlash
against the unauthorized use of personal data.
No brand is too big to suffer serious damage

No less essential is “interoperability
by design”. Smart building components
need to be periodically upgraded to
capture future advances in computing,
networks and software. In addition
to continuous innovation and
upgradeability, solutions must be built
on the premise of interoperability to
avoid vendor lock-in — being trapped
with a single supplier whose technology
does not integrate with any other. Using
open standards and protocols should
be a technical requirement for smart
building systems, and this should
be a key criterion for assessing any
technology partner. That way, every
component speaks the same language
and can connect, and all the parts are
interchangeable.
Smart building owners will also find
themselves facing increasingly urgent
questions from tenants and users about
privacy. In a smart building, there is no
clear distinction between the online
and offline worlds, which means that
we no longer have the same control
over how much we engage and how
much data is collected about us. Done
badly, features such as digital access,
location services and room occupancy
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C O N N E CSTPEADC ET SH I N K I N G

There are many ways in which the built environment
not only reflects but reinforces social inequity. Does
the way we plan and design cities need to change?
W O RD S B Y J O E Y G A R D I N E R

ities illuminate inequality. Almost
by definition, they draw in both
wealth and poverty — a gravitational
centre for capital and commerce on
the one hand, and cheap labour and
migrant communities on the other. Also
by definition, they do so at heightened
levels of human density, with the
powerful and powerless working and
living side by side.
But the urban realm is also the
place where social change can and
does happen. In his recent book Building
and Dwelling, the urban theorist Richard
Sennett describes how people have
always gone to cities to escape or
challenge the restrictions of traditional,
closed communities. The medieval
German phrase Stadtluft macht frei
(“city air makes you free”) remains apt
today, he says.
So if cities are such fertile ground
for both social equality and injustice,
is it possible to design for one and not

Illustration Sam Jenkins

C

the other? This is the thorny question
that many designers and planners
are increasingly seeking to answer.
Events such as the global Black Lives
Matter protests and the women-led
Reclaim These Streets vigils in the
UK have highlighted how disparate
elements of the built environment —
from street lighting to public statues
— can affect people’s experience of
the city, and potentially reinforce or
exacerbate inequity.
Logically, then, urban design should
also offer part of the solution, even if the
scale of the challenge is daunting. This
is far from virgin territory and laden with
history, emotion and politics. Today’s
cities are the legacy of centuries of
back-and-forth attempts to exclude
or welcome, of bold experimentation
f o l l o w e d b y e f f o r t s t o re v e r s e
unwanted effects.
Creating more equitable places will
mean embracing that complexity, seeking

We used the documents and the plans and
the priorities that the neighbourhood groups had
already identified for themselves, and spent
years and years creating
Heather Martin, WSP

Photo Collection of Village Preservation

to understand the circumstances and
needs of many different communities,
and designing in such a way as to level
up the landscape.
Invisible and voiceless
A first step is to get to grips with how
city planning has failed in the past. There
are plenty of examples of design that
is deliberately intended to segregate,
marginalize or simply keep people away,
from the extremes of apartheid-era
South African cities and the infamous
“peace walls” that separate Catholic and
Protestant communities in Northern
Ireland, to devices that prevent homeless
people from sitting or lying down in
public spaces.
But most inequity in design is
unintentional, the result of a lack of
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Left New York’s Lower East Side in the
1960s, which author and activist Jane
Jacobs battled to save from the bulldozers.
She argued that planners failed to recognize
that “blighted” slums targeted for urban

ARE PARKS WHITER BY DESIGN?
A London-based researcher is exploring why people from BAME backgrounds are less likely to use green spaces

renewal were in fact vibrant, functioning

P72

consideration or awareness rather than
conscious discrimination. Poorer areas
in cities across the world are generally
less well provided with services and
amenities, have poorer air quality and
less access to green space — factors with
a range of knock-on effects for health
and educational outcomes. Deprivation
correlates with low life expectancy and
poor life chances overall.
But this only locates inequality on a
map, rather than revealing the extent
to which the physical environment
actually contributes to urban poverty.
For this, it is worth exploring the many
studies of specific challenges faced by
marginalized communities. For example,
US researchers have found that the
majority Black neighbourhoods that
suffered from disinvestment due to the
practice of “redlining” in the first half of
the 20th century have fewer trees and
green spaces today and, thus, hotter
summer temperatures. This has been
posited as one explanation for the fact
that the detrimental impact of hot days
on exam results appears to affect only
Black and Hispanic students.
Separately, a Belgian study of more
than 300 pairs of twins published in
the journal Plos Medicine reported
that children in “greener” areas had a
measurably higher IQ. The Covid crisis
has presented further grim evidence, with
emerging statistics appearing to show
a strong link between deprivation and
incidence of the virus — according to the
UN, overcrowding in low-quality housing
is likely to be the key determinant.
Gender inequality can also be
exacerbated by characteristics of
the physical environment. The World
Bank’s Handbook for Gender-Inclusive

Well-intentioned attempts to create

a less obvious, cultural, factor at play:

which 60% are of BAME origin. It is split

equal spaces may founder if designers

“Park space, like all urban space, is a

into two areas: a south park, including

assume that their own cultural tastes

cultural output, and if almost everyone

extensive play areas, fountains, seating

and preferences are universally held.

who is shaping park space is white, are

and hard landscaping; and a north park,

This has been highlighted by the

park spaces whiter by design?”

landscaped to be much greener and

work of Dr Bridget Snaith, a senior

Snaith drew on the work of French

much wilder, and a haven for biodiversity.

lecturer in landscape architecture at

sociologist Pierre Bourdieu, who coined

Critics preferred the latter: architecture

the University of East London in the

the concept of “cultural capital” and

writer Rowan Moore lauded the north

UK, who studies how different ethnic

argued that hierarchies of power were

park as “serene” and “noble”, while

groups use London’s parks. Her PhD

maintained through the idea that some

deriding the “frenzied” south park as

thesis explores a blind spot in thinking

tastes are “legitimate”, moral or rational,

“the visual equivalent of several mobile

about outdoor spaces: although there

while others are trivialized or denigrated.

ringtones going off at once”.

is ample evidence of culturally linked

Since the 1990s, the dominant trend in

But Snaith found that the north

preferences, usage patterns are typically

UK park-making has been the “ecological

park was largely alienating for the local

considered in isolation from the way

aesthetic” and the naturalistic, unkempt

community, and that just 23% of users

parks are designed.

style of planting popularized by High Line

were of BAME origin, compared to 52%

Research by design agency CABE had

designer Piet Oudolf. While the — largely

for the south park. Those of non-white

found that people from Black, Asian and

white — UK landscape architecture

backgrounds were much more likely to

minority ethnic (BAME) backgrounds

profession assumes this to be a universal

connote its aesthetic of natural “wildness”

were less likely to use green spaces, and

or neutral value, which others should be

with dirt, neglect or lack of interest — one

that ethnicity was a stronger factor in

educated to like, Snaith argues that it

focus group participant described it as

park use than income. The discrepancy

is a subjective cultural preference that

“just depressing … like a waste site”. For

could not be entirely explained by the

draws on the English pastoral tradition

many, the more structured gardens of

and a Romantic sensibility that prizes

the south park implied urbanity, safety

the wild and “authentic”. Those who

and sociability, and they wanted a range

don’t share the same tastes may feel

of activities and features.

proximity of green space to where people
lived, as even parks in very diverse areas
had a notable under-representation of
people of colour. Neither did racism
appear to be the only influence, as there
were variations between different groups
that are arguably subject to the same
level of prejudice. But the picture was
very different depending on the park
itself, so Snaith wondered if there was

Photo RichardBakerOlympics / Alamy Stock Photo

communities just in need of investment

unwelcome, that spaces are not for them,
or disinclined to use them.

“We found a lot of evidence that
placemakers’ views do influence under-

As well as analyzing statistics for

representation of minority groups,”

several UK parks, she focused in detail

Snaith said in a 2020 presentation

on Queen Elizabeth Park, created on the

entitled “Weeds, Wildflowers and White

site of the 2012 Olympics and designed

Privilege”. “This is something we need

to be used by the local community, of

to be aware of if we want to create
spaces with equality at their heart …
Equality is not about treating all people
the same way. It’s about recognizing
and respecting diversity enough to
adapt practice.”

Left Planting in the north section of
London’s Queen Elizabeth Park exemplifies
the “ecological aesthetic” that has become
the dominant style in the UK — but which
may not make everybody feel at home

Left François Mancebo
wrote about growing up
in the disadvantaged
La Goutte D’Or
neighbourhood in Paris
in the 1970s. When the
city council initiated a
programme of urban
renewal without engaging
with the local community,
the residents ignored the
new amenities as if they

The goal is equality, but to achieve equality we might
have to focus on the group that is excluded, and be
comfortable with that
Viktoria Walldin, White Arkitekter

Photo Joao Bolan/SOPA via ZUMA Wire / Alamy Stock Photo

“were not for them”
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If you know more about the needs of your users,
you can better meet them, and you get a better
outcome for the resources that you invest
Eva Kail, City of Vienna

Urban Planning and Design found that,
across the world, women were 15% less
likely to use public space. Among the
contributing factors it includes poor
sightlines, a lack of amenities such as
play facilities, and overcrowded transit.
The World Bank is in no doubt that
the environment is not only reflecting
inequality but perpetuating it: “This
pervasive yet often under-perceived lack
of comfort within public spaces leaves
many women and sexual and gender
minorities, especially if they have a
disability, invisible and voiceless in the
public realm,” it says.
A matter of trust
For those seeking to make a difference,
o n e c h al l e n g e i s t h at p re v i o u s
int ervent ions, even when wellintentioned, have sometimes alienated
the people they were intended to help.
US author and activist Jane Jacobs
famously argued that places assumed
by planners to be badly designed
slums were often vibrant, functioning
communities, just suffering from a lack
of finance. Sometimes, the worst thing
that could happen to them was to be
singled out for improvement: “People
who get marked with the planners’ hex
signs are pushed about, expropriated
P39

and uprooted much as if they were the
subjects of a conquering power,” she
wrote in The Death and Life of Great
American Cities in 1961.
Today’s planners may still struggle
with this legacy. As a WSP employee,
Stacey Matlen was seconded to the City
of Detroit as a senior mobility strategist,
developing transportation solutions in a
way that met resident needs. “We found
it has been difficult to build trust,” she
says. “In Detroit, a city that has a long
history of racial and economic injustice,
residents are rightfully sceptical, as there
are too many examples of them being
disenfranchised due to their race and/
or class. So it makes sense that they
should be mistrustful, particularly of
me as a young white woman working
in a majority Black city.” (Read more
about Matlen’s work on equality and
mobility below).
Similarly, François Mancebo, director
of the International Research Center on
Sustainability, has written that when he
was growing up in the 1970s in a deprived
quarter of Paris, government attempts
to regenerate the area by constructing
parks, gardens and libraries were
resented by the locals, in the absence
of any wider effort to improve housing
or reduce crime. “The population stuck

Below Le Corbusier’s Le Modulor proportional system used the dimensions of a
6ft-tall man as its basic unit. The system had a huge influence on postwar design,
dictating everything from the shape of door handles to the size of city blocks
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to its usual way of living,” Mancebo says,
“as if these amenities were not for them.
They were perceived as vague threats,
put there only by the will of planners and
local moguls, rather than opportunities
for a richer life. […] The people decided
not to use them because they considered
that they didn’t belong to their world.”

This page WSP supported a
community-led design process
for three districts in West
Baltimore, including Penn
North, that were historically
disadvantaged by the practice
of “redlining”. Residents came
together to develop their own
vision for the revitalization of
the area, of “investment without
displacement”

Photo Karl Merton Ferron/Baltimore Sun/TNS/Alamy Live News

Consultation that works
How can we avoid repeating the
mistakes of the past? Jacobs and
many subsequent researchers and
practitioners have pointed out that
we need to learn from communities
themselves — and especially the
disenfranchised — before devising
plans that will affect them. Genuine
dialogue and co-creation should be the
ambition, rather than simply rolling out a
consultation exercise after a whole load
of assumptions and design decisions
have already been made.
This may be far from straightforward
to marry with the commercial interests
of landowners (and their shareholders),
or the political priorities of public
authorities. WSP’s work with Aboriginal
Australian communities provides one
template for how it could all fit together.
Michael Hromek, technical executive
for indigenous design, says that the
country’s built environment has left
Indigenous Australians — whose culture
is rooted in a deep connection to the
land — utterly “invisible in space”, and
often cut off from access to traditional
practices and culturally important sites.
“There’s been a pretty strong message
that their culture, their heritage, doesn’t
matter. The built environment doesn’t
reflect them,” he says.
In an attempt to address this, his
team works to identify traditional
knowledge-holders, then involves
them in in-depth co-design sessions
that identify important sites and routes
that should be preserved, drawing out
stories and cultural heritage to inspire
the design response. The community
is also paid as a consultant, with
opportunities for indigenous artists
to win commissions, so gains a direct
benefit from the process. On a rail project
in Melbourne, a site was set aside as a

PUBLIC SPACES FOR GIRLS
In Sweden, White Arkitekter is finding out how to make parks more gender-inclusive
This is partly because of social

Walldin says. “Likewise, it does

the cycling routes they already

The practice analyzed existing

in public spaces? This was the

norms, but also because parks

something to the confidence of

used and the obstacles they

routes to identify a central

question that Sweden-based

are not designed or equipped to

the girls, wondering if they’re

faced. What emerged was

location for the new structure,

White Arkitekter has set out

cater for girls — and they feel it,

welcome, if they’re really allowed

the need to create space for a

and it was designed to reflect

to explore by creating slices of

says Viktoria Walldin, partner

there.” Planners at Stockholm

“social moment”, says Rebecca

the different concerns of girls.

the urban realm that appeal

and anthropologist with the

council struggled to identify

Rubin, head of research

This meant being decorated in

specifically to this under-

firm, which specializes in child-

spaces where the perspectives

and development in White

warm colours, with an “intimate”

represented group. A 2012 study

friendly and gender-balanced

of teenage girls had specifically

Arkitekter’s urban planning

room-type space where they

by Stockholm University found

design. While girls internalize

been considered, she adds.

department — something that

could meet. A key point was that

that boys and girls use public

the idea that planners don’t really

One example of the practice’s

wasn’t about competing to see

the girls wanted to be able to

facilities such as playgrounds

understand their needs or safety,

work is in the “orten” (deprived

who was the fastest. “It’s about

see other people, while retaining

equally up to the age of seven,

boys receive the implicit message

suburb) of Haninge, just south

slow biking, trying out different

control over how they themselves

but then something changes.

that they have a right to take over

of Stockholm, where the local

things and doing that in a group,”

were viewed. “The installation

Of users between the ages of

public spaces. “If all your life

authority wanted to encourage

she explains. The girls also

eight and 18, 80% were boys.

you’ve been welcome, you think

cycling among young women

expressed a desire for a venue

Girls were ten times more likely

‘yes, this is for me’, and it does

and girls. They started by talking

to cycle to, where they could stop

to feel insecure in these spaces.

something for your confidence,”

to teenage girls to understand

and speak to each other.

Photo White Arkitekter

Why don’t girls feel comfortable

broadened the perspective of
biking to being about something
more than movement, to be more
social and creative,” she says.
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Another example is the pro-bono
community-led design process in
West Baltimore for the Penn North,
Druid Heights and Upton districts,
which were severely disadvantaged by
historic redlining designations. Here,
WSP’s role has been to help the three
communities come together to form
a united vision for the area — distinct
from the municipality’s plans for it — of
“investment without displacement.”
“We specifically chose to use a
community-first approach,” says Heather
Martin, a former City of Baltimore planner
who is now a transportation planner
with WSP. “We used the documents
and the plans and the priorities that
the neighbourhood groups had already
identified for themselves, and spent
years and years creating. We talked with

these groups and explained how they
would be so much stronger working
collectively around a unified vision that
we could co-create together. That’s what
private funders and the government
are looking for — a collaborative effort
that really makes a difference.” A local
politician involved in the process has
recently introduced a bill to set up
a redevelopment authority for West
Baltimore, and has invited WSP to
support the revitalization planning,
building on its efforts in the area.
Inviting participation in planning is
only the first step. As with the right to
vote, people still need to be persuaded
to exercise it. Traditional consultation
efforts tend to result in the overrepresentation of a certain subset of
the population — usually retired, often

Above The Riverside Youth pop-up
park in Nelson, New Zealand — an
example of “tactical urbanism”.
Small-scale, temporary changes
that local residents can experience
and feed back on before they
become permanent

Photo Tim Cuff / Alamy Stock Photo

traditional Yarning Circle, a space from
which local elders have been able to
conduct cultural tours. Another project
— yet to be implemented — has seen
Aboriginal Australian family groups in
Perth come together to co-design a
pedestrian bridge inspired by a spear
thrower, the woomera.
Far from being uncommercial, this
process usually results in places that
work better for everybody, says Hromek.
“It is a bit trickier to do, it does involve
a few more steps, and there’s a lot of
politics and emotion in it. But what we
do is follow a set of principles — that are
Aboriginal-led and community-involved
— to navigate that, to ultimately get the
right design and hopefully address that
inequality. That’s something that both
communities and clients want.”

With tactical urbanism, the people who
use the space every day are the ones
experimenting with it
Courtenay Northcott, WSP

well-educated, with time on their hands
— because others are too busy or too
beaten down to engage.
The best practice is to consciously
look for a range of perspectives, as
White Arkitekter in Sweden has done:
“We go and talk to people, seeking them
out instead of expecting them to come
to us,” says Viktoria Walldin, a partner
and anthropologist at the firm. “When
you expect people to come to a regular
consultation, it’s usually old white men
showing up, it’s not a diverse group.”
Inclusive strategies
A lack of diversity in design teams
themselves compounds the problem,
adds Courtenay Northcott, team leader
in landscape architecture and urban
design at WSP in New Zealand: “When
you’ve got cisgender men designing the
world, they design what they know and

what they feel is important. So you get
one part of society designing society, and
it’s not fit for all. That’s what’s happened
in the past.” Her projects have a major
focus on gender inclusivity in play space
and the public realm, and she says that
it is necessary to actively target certain
parts of the community, such as women’s
shelters and refugee groups, to ensure
their voices are heard.
Something that is increasingly used
almost as a proxy for consultation is
“tactical urbanism”: temporary and
small-scale changes such as pop-up
bike lanes or parklets. “The point is
to force the local community to use
these new streetscapes without making
permanent changes and then to monitor
the reaction,” explains Northcott. “Quite
often we’ll design something and put it
in and only realize afterwards that we
didn’t engage the right people or build it

in the right way. With tactical urbanism,
the people who use the space every day
are the ones experimenting with it.”
The answer is sometimes less
strategic and more prosaic. Inclusive
design is often simply about incorporating
the practical facilities that older people,
pregnant women or people with health
conditions cannot do without, such as
sufficient and sufficiently comfortable
seating, shade from the sun, public
conveniences and drinking fountains,
to name just a few. In Vienna, strategic
urban planner Eva Kail has been involved
in more than 60 projects related to
gender-sensitive planning in cities,
including the creation of a 240ha suburb,
Aspern. The principles she helped to
develop are now the basis for every public
space design or redesign in Vienna.
At the heart of it, she says, it’s about
meeting these basic needs: “You need
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installs temporary ramps in shop
doorways or street crossings to allow
those using wheelchairs or pushing
small children to use them.
A constant concern is about the
provision of public conveniences. “It’s the
fear of not having access to a washroom,
or not knowing how far away they are,”
she says. “Those who have that anxiety
or certain medical conditions will not
use those spaces. So you can build the
best, most beautiful park, but if there is
no consideration for public washrooms,
those spaces won’t be fully used.” This
isn’t just a moral imperative, it’s an
economic one too: “If you can’t get

people to come to a place or an event,
then people are not participating in
their community, or supporting city or
community events, or using civic spaces.”
Tough choices
If the solutions to many of these
problems appear to boil down to good
placemaking, that doesn’t mean that
any of this is easy. There will inevitably
be a tension between the demands
of different city users — and even the
provision of public washrooms poses
questions around maintenance and
safety. Inclusive design specialist Ross
Atkin (in The Possible 06) points out that

Photo Viennaslide / Alamy Stock Photo

decent lighting. You need clear routes
that give eyes on the street, increasing
the feeling of public safety. You need
public toilets, drinking water. It’s very
banal but it really makes a difference.
For some it is just nice to have, but for
others it’s a necessity.”
Nadia De Santi, senior project
manager in WSP’s planning and urban
design unit in Canada, has come to a
similar conclusion through the specific
lens of age-friendly design, aimed at
ensuring people of all ages and abilities
are catered for. Interventions can be
as simple as those supported by the
StopGap Foundation, a charity that

Below Vienna’s 240ha Aspern
suburb was designed in accordance
with gender-sensitive principles,
which are now applied on
developments throughout the city

Photo Wade Zimmerman Photographer

decluttered, car-free spaces — while
ticking a lot of placemaking boxes —
can have a negative impact on visually
impaired people. “In recent years, one
of the first things that places have done
to improve their public realm is to get
rid of guardrails. But guardrails can be
really important for helping people with
sight loss to find crossing points. The
designers have often had very good
reasons but they haven’t necessarily
understood all of the consequences.
And they’ve ended up making life more
difficult for a certain set of people.”
A key issue is how facilities tailored
to appeal to a particular group of people

can co-exist with the demands of the
majority, and the assumption that public
spaces should be universally usable. It
is a dichotomy that White Arkitekter
grappled with when designing an
outdoor recreation space aimed at girls
in Upplands Vasby, Sweden. This could
be justified by considering the extent
to which cities already unconsciously
exclude teenage girls from many parks
and public spaces. “Some people say,
‘why a park for girls, what about the
boys?’” says Walldin. “But the goal is
not to make a park for girls, the goal is
to make a park for girls and boys. The
goal is equality, but to achieve equality
P34

we might have to focus on the group
that is excluded, and be comfortable
with that.”
Kail says the only way to balance
these tensions is with good, detailed
design. “It should really be this intelligent
mixture of the universal and the specific,”
she says. “If people feel more invited,
whether by using their local plants, or
referencing their culture, it creates an
identity or a feeling that they’re welcome.
That is really crucial.”
She echoes De Santi in pointing
out that inclusive design doesn’t just
benefit those who might otherwise
be excluded. “Taking into account the

needs and wishes of different users in a
systematic way also makes sense from
an economic perspective: if you know
more about the needs of your users,
you can better meet them, and you get
a better outcome for the resources that
you invest. So you not only have a fairer
city but a more efficient city.”
Urban designers cannot banish
inequity from our cities alone, but they
can certainly do more to treat its physical
manifestations. And as awareness and
understanding grows, it is becoming
clear that this is not only a question
of social justice, but about creating
successful cities full stop.
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UPWARDLY MOBILE: HOW SMARTER MOBILITY CAN MAKE CITIES MORE EQUITABLE
THREE WAYS OF USING TRANSPORT DATA TO TACKLE SOCIAL EXCLUSION

01

02

03

Reduce reliance on
private cars

Think beyond the
commute

Bring transparency to
congestion charging

Mobility is a particular driver of social exclusion in

Data can also help by shedding light on who uses

Congestion charging is typically either point-based,

cities that have been designed around private car use,

a city’s transport infrastructure, and how. Systems

where the user pays to enter a certain area, or

often to the exclusion of other forms of travel. One

have historically been designed predominantly for

distance-based, where people pay according to how

such place is Detroit, nicknamed the “Motor City”.

commuting, whether by road or rail — and usually for a

far they travel. The City of Vancouver commissioned

“The city has been built to enable cars to move around,”

specific segment of the population. “By and large, this

WSP to develop an analytical tool to assess how

says Stacey Matlen, a former WSP employee who was

has meant able-bodied white men, which results in

a new congestion charging scheme might influence

seconded to the City of Detroit as a senior mobility

overlooking the needs of those who diverge from this

equality. At first sight, point-based charging would

strategist. “Those are the patterns we have structurally

user group,” says Suzanna Massingue, a consultant in

appear to affect everyone in the same way, whereas

set up. It makes it incredibly difficult to find sustainable

WSP’s future mobility team in the UK.

distance charging falls hardest on those who live

employment if you don’t have a vehicle.” This

further out. But the relationship between overall

particularly affects Detroit’s low-income residents, and

This can end up disadvantaging women, for

financial impact and the benefit of quicker, more

the problem has been exacerbated by the depopulation

example, who are likely to have more varied domestic

predictable travel times is complex, depending on

of many already low-density neighbourhoods,

responsibilities and therefore different movement

people’s wealth and earning potential. It also depends

challenging the economics of public transport. “There

patterns. One example is trip-chaining, fulfilling

on how the problem is framed — for example, do you

have been lots of attempts at a regional transportation

different purposes such as going to work, shopping or

provide everyone with the same level of service, or

plan, but it would require the suburban counties —

dropping off children in a single journey. This may not

use targeted enhancements to compensate for other

which are often more white — to put their money

be captured by traditional analysis, she says, so it is

forms of disadvantage?

towards regional transportation, and it’s always failed

imperative that we widen the lens. “Considering diverse

in the past.”

identities of gender, physical ability, race and more,

A team led by Adrian Lightstone, WSP’s manager of

enables a more inclusive understanding of how people

advisory services in Canada, created a tool that brings

navigate transport systems.”

together existing neighbourhood-level data relevant to

Matlen is involved in a project to map people’s journeys
to work and then use this data to tackle the economic

equity, and produces numerical outcomes. The idea, he

exclusion caused by the lack of transport infrastructure.

Transport is also a derived demand, she points out — a

says, is to give a quantitative sense of the impacts and

The project involves working with low-income residents

means to an end, rather than an end in itself. Viewing

trade-offs implicit in different options, which otherwise

to obtain detailed information on the barriers they

mobility in this way led Massingue’s team, working

might not surface. “People tend to focus on a very

face moving around the city, particularly for work.

with Solihull Borough Council, to explore solutions that

narrow thing: does the cost-benefit analysis tell us we

Initially, this will be used to help inform job seekers of

are, paradoxically, not necessarily forms of transport

should do this, yes or no? Well maybe it does, but there

the transport implications of different work choices —

at all. One example is mobility hubs, places designed

are lots of other things to consider.”

highlighting how they may want to prioritize city centre

to house an aggregation of community and mobility

roles or plan their transport strategy before accepting

functions. This may include public and shared mobility

Lightstone says the tool can help devise ways to

an offer. The hope is that this will also stop career

options, as well as parklets, parcel lockers, convenient

mitigate unfair outcomes — for example, by calculating

advisers guiding people towards roles that they cannot

retail and workspace units, depending on local needs.

the impact of travel discounts for certain groups — and

physically get to. Ultimately, she says, the aim is that

Such hubs can support more sustainable travel options,

be applied to any kind of infrastructure investment. “On

the data will inform the choices the city makes about

by addressing the factors that create demand for

a new rail line, you could look at where the stations are

where to invest in new public transport capacity.

infrastructure in the first place. “There is an element

located, the surrounding communities and their income

of jumping to the technology, saying ‘we need this

levels. How easy is it for them to access the station?

semi-autonomous shuttle system’, when actually that’s

Is it walkable, do they have bus access? Are those

not necessarily the answer,” she says. “Then, if that

groups being made better off or worse off as a result

Above left Pioneer Village metro station in Toronto by

technology is implemented in an unequal way, it can

of this investment in transit? Every city will be slightly

All Design, with WSP as structural engineer — part of an

just exacerbate income disparities and prevent people

different, but the approach applies for any mode of

initiative to improve transport links in the city suburbs

from accessing services at all.”

transit in any developed-world country.”
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The lockdown experience has fundamentally changed the way that many of
us relate to the built environment. Designers can make shared spaces safer —
but can they make people feel safe again?

W O R D S B Y O L I VI A BO YD
PHOTO ESSAY BY TOM CAMPBELL
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eorge Everly has spent his life
responding to the psychological
fallout of disasters, from the Oklahoma
City bombing to Hurricane Katrina.
Nothing had prepared him for Covid. “I’ve
been to 39 countries on six continents
following disasters and this is the
worst thing I’ve ever seen,” says the
psychologist at Johns Hopkins University
in Maryland. “It’s very toxic.”
Everly’s response is one indication
of the profound emotional toll wrought
on society by this bleakest of years,
with its widespread grief and loss,
social isolation, fear of disease and
grinding uncertainty. Another is found
in a plethora of grim statistics that
shine a light on the pandemic’s societal
fallout, covering everything from a surge
in depression and teenage self-harm to
a rise in reports of domestic violence.
And as the vaccine rollout continues
— and some light is finally discernible
at the end of the tunnel — these offer

a salutary reminder that Covid’s scars
will likely be with us for a long time
to come.
For designers and decision-makers
involved in shaping the places in which
we live and work, this raises a host of
questions, both practical and profound.
What can be done in buildings, public
transport and other shared spaces, to
help people not just to be safe, but to
feel safe again? Will our relationship
with the built environment permanently
shift? And as and when we emerge from
the pandemic, how can communities be
helped to thrive once more?
Follow the neuroscience
Figuring out the answers to such
questions won’t be easy, not least
because of ongoing uncertainty about
the immediate future. We still don’t know
how or when the pandemic will end,
what our work or social lives will look
like six months, a year, or five from now

or how long restrictions, such as social
distancing or travel bans, might last. All
of which makes planning for “normal”
something of a challenge.
Huge regional variations complicate
the picture — compare New Zealand’s
26 deaths to Brazil’s 480,000; or Japan’s
light-touch restrictions to Europe’s deep
and rolling lockdowns. And even within
countries, cities and neighbourhoods,
people’s risk profiles — and risk
perception — vary widely.
This ambiguity and fragmentation
is not lost on Kay Sargent, Washington
DC-based director of workplace practice
at architect HOK. “Preparing the space
for the people is going to be easier than
preparing the people for the space,” she
says. “We’re going to have some people
who think they’re immune and invincible
and then we’re going to have people
who are going to be absolutely terrified.
And when you put them all together it’s
going to be explosive.”

Preparing the space for the people is going to be easier
than preparing the people for the space
Kay Sargent, HOK
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How then can workplaces best
prepare? Although some people may
continue working from home well into
the future, and certain companies will
shift to virtual or hybrid models, many
employees plan to return to the office
as soon as they can — a global survey
carried out by real estate company JLL
last December suggested as many as
three in four want to go back full time.
Sargent believes there are answers to
be found in an emerging body of research
integrating insights from neuroscience
into design. In 2019, ahead of the

pandemic, HOK released the report
Designing a Neurodiverse Workplace,
an investigation into how employers
can best support the 15-20% of us with
conditions like autism spectrum disorder
and attention deficit hyperactivity.
People who are neurodivergent, explains
Sargent, are often more sensitive than
others to aspects of their surroundings
— things like touch, smell and proximity
to others. “Well, quite frankly, the entire
world now has a heightened sensitivity
to their surroundings,” she says.
Sargent points to the concept of

prospect and refuge as an example —
the idea that, just like animals on the
Serengeti, we are most at ease when
we can see what’s coming and where
we could retreat to in case of danger. It’s
an instinct that affects all of us to some
degree (people tend to prefer to sit with
their backs to the wall rather than the
door in a restaurant, for example) but
in the context of Covid it is significantly
strengthened, says Sargent.
“If you think about it, every time
you go to a grocery store, you’re
prospecting,” she says. “You’re looking

down the aisle to see, are there people
there? Is it overcrowded or can I easily
manoeuvre? And when you’re coming
towards somebody who may or may
not be wearing a mask, your instinct is,
can I retreat? Can I get off this path?”
Recognizing this dynamic not only
sheds light on how people are feeling and
behaving but can directly inform design
decisions, she says. Providing clear lines
of sight becomes more important, for
instance, as well as wider or one-way
circulation paths, easy exit routes and
places to retreat into and seek refuge.
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It might prompt a total rethink of
certain spaces. The office foyer, for
example, could be reworked to better
reflect its role as a transition zone for
people arriving at work from a mentally
draining commute. A journey many
would have previously done on autopilot
now requires them to use mental
capacity avoiding risky encounters,
Sargent says. “When we get to the
office, there’s a whole lot of people who
are going to need a moment.”
Underlying much of this is the idea
that people are most comfortable when
they have options and control over
their surroundings and experience — a
sentiment echoed by environmental
psychologist Sally Augustin, principal
at consultancy Design with Science.
“Control is going to seem very important
to people on return to the workplace
because there are going to be so many
aspects of their life over which they no
longer have it,” she says.
Augustin highlights a range of other
easy, practical things that neuroscience
shows can help to put people at
ease. Humans link the colour blue to
trustworthiness and dependability,

for example, making it a good colour
for signage. Similarly, research shows
we are more relaxed when faced with
relatively curvy, rather than rectilinear
lines, and when we smell lavender —
subtly scented hand soap then, could
be “a good way to introduce a calming
element into the workplace”.
Managing public health clutter, like
signage and gates, will be important,
says Augustin, since “nothing makes
us tenser than being in a space that’s
just too complex visually”. But blank
spaces also stress us out, so stripping
everything back isn’t an answer either.
“You’re looking for a happy medium,” she
says, adding that Frank Lloyd Wright’s
residential interiors have been shown
to be the ideal in moderate visual
complexity.
While such science-informed
interventions may help boost comfort,
Augustin stresses that responding to
people’s expectations and subjective
experience will be just as important. We
will all be looking for non-verbal signals
that our environment is safe, she says —
handwashing stations, for example, will
need to be really prominent, as much

Public transport forces people into intimate distance with
complete strangers. So already there’s anxiety and discomfort
Jared Thomas, WSP
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for the fact that they show that hygiene
is being taken seriously as their impact
on controlling germs.
Perception is paramount, agrees
Sargent, pointing to the enduring
emphasis on deep cleaning and surface
disinfection, despite the clear evidence
that Covid is rarely transmitted via
surfaces. It is clear from history too
— during the early days of the AIDS
epidemic, when people thought HIV
was passed on in bathrooms, automatic
faucets and hand dryers were suddenly
very popular, says Jo Hays, professor
emeritus at Loyola University Chicago
and expert in the social history of disease.
They remained a feature of public
bathrooms long after it became clear
there was no epidemiological link. Today
many consider them a hygiene basic.
Markers of security
That reassurance can be provided by
signals in our environment is borne
out by data from Wuhan, ground zero
of the Covid crisis, which came out of
an intense, ten-week lockdown in April
2020. In July of that year, Tong Zhou, a
psychology PhD candidate at East China
Normal University, started interviewing
a collection of 300 people she had
recruited on messaging app WeChat
about their experiences during and after
lockdown for a study later published
by Royal Society Open Science. This
may have been the high-water mark
of caution: Zhou points out that the
interviews were conducted before the
development of any vaccine, when
Wuhan’s citizens were the first people
anywhere to have to learn for themselves
how to live with the virus.
Even though participants estimated
that 75% of pre-pandemic life had
returned two months after lockdown
lifted, in certain respects life was
different — they reported being more
cautious about interactions with
strangers, meeting acquaintances less
than before and almost never inviting
anyone into their homes, as well as
being less tolerant of crowded or poorly
ventilated places, says Zhou.
In the workplace, they derived
comfort from the infrastructure put

in place to ensure others in the space
were not infectious and were taking
care of their own, and by extension
other people’s, health, she adds — this
included body temperature checks,
masks and use of green, or “healthy”,
QR codes, proving that those accessing
the building have not been anywhere
risky for 14 days.
Even simple interventions, like
markings on the floor of transit platforms
to show where people should stand,
can go a long way to reducing anxiety,
suggests Jared Thomas, New Zealandbased technical principal in behavioural
sciences at WSP.
Part of the trick is shifting good
behaviour from an individual burden
to a shared obligation, he suggests. On
public transport, for example, where
people tend to retreat into their own
shell and avoid conversation with others,
it can be awkward to ask someone to
move back if you think they are standing
too close. If there are visible indicators,
however, it becomes “more of a shared
social role”.
Thomas b elieves there is an
opportunity here — not just to ease
Covid-specific anxiety, but to find ways
of doing things better than before and
optimizing how we move around cities.
He points to a study of 6,000 people
across 40 countries, which looked at
the distance from another person at
which people feel comfortable. The
mean distance for strangers was 1.35m,
compared to 0.3m for family. “If you think
about it, public transport forces people
into intimate proximity with complete
strangers. So they’re already motivated
to reduce that interpersonal discomfort
if we can provide the opportunity,” says
Thomas. Part of the answer, he says, is
“smarter alignment between design
and user needs”.
His team are also looking at how to
design trains, buses and transit hubs
to encourage one-way circulation —
already the norm for air travel, but not
for intra-city transport. Passenger apps
and displays indicating not only the time
of the next service but how full it is allow
those with the time and inclination to
wait for a seat (something that is already

Nothing makes us tenser than being in a space
that’s just too complex visually
Sally Augustin, Design with Science
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being tried in Auckland), while in-built
features such as spaced leaning bars at
bus stops fulfil a function at the same
time as encouraging people to keep a
safe distance.
“Everyone is saying this isn’t going
to be our last pandemic,” says Louise
Malcolm, a senior behavioural science
researcher who works with Thomas.
“Rather than temporary markers that
go up and down, designers should be
considering ways of building these
things in.”
Beware best intentions
But how easy is it to design for a better
world, when the current one is on shifting
sands? Could carefully laid plans for
high-functioning workspace or transport
systems, say, be rendered irrelevant by
unforeseen shifts in our habits?
Kathy Wilson-Ellis, a UK-based
human factors associate at WSP, whose
previous jobs have included developing
strategies to reduce fatal collisions on
UK highways, says we need to tread
carefully. “I think at the moment we’re
in danger of doing one of my pet hates
which is designing and planning things
based on assumptions,” she says.
“Take me, for instance. If someone
said to me now, ‘Are you going to go
back to the office after all this is over?’,
I’d say, ‘Absolutely not, what’s the point?’
But another day I might say, ‘Actually
I’m craving to put some lipstick on and
get out of the house’. Until we actually
get to that point, I don’t think people
really know.”
The only answer, says Wilson-Ellis, is
to engage the end user throughout the
process, and be prepared to adapt as
people’s post-pandemic habits become
clear. “One thing to come out of Covid is
that the lockdown was done to people
and people didn’t like it ... so let’s learn
from that and whatever it is that we’re
trying to do we need to make sure that
people have a choice, they feel that
they’re being listened to, they feel part of
the solution, not just part of the problem.”
It’s a message that chimes with the
aftermath of historical disasters, when
the desire to improve public health
P32

has sometimes fallen out of step with
people’s psychological and social needs.
With London housing stock badly
damaged after the Second World War,
there was a push to clear slum districts
and move people to new towns with
more open spaces and better welfare
services, explains Edgar Jones, professor
in the history of medicine and psychiatry
at King’s College, London. Despite best
intentions, however, it sometimes went
wrong. Older people wanted to stay in
their familiar neighbourhoods and when
younger generations did move out,
familial bonds and support networks
were broken.
A 1964 study comparing Harlow
New Town with Tottenham — the area
of London where many Harlow residents
had moved from — found around 30%
of the population in both places were
suffering from low-level psychological
problems such as mild depression,
anxiety and poor sleep. The new town
had not brought the expected health or
wellbeing benefits, says Jones, and it had
created new pressures too. Women with
small children, cut off from grandparental
support, were often left isolated as their
husbands went to work, now commuting
beyond their areas of residence.

We need to make sure that people have a choice,
they feel that they’re being listened to
Kathy Wilson-Ellis, WSP

When it comes to rebuilding
communities after Covid, there is a
lesson here, says Jones. Just as in the
Blitz, areas of crowded housing and
socioeconomic deprivation have suffered
worst. Studies in Germany, Italy, the
UK and elsewhere show higher levels
of mortality and infection in these
areas and they are where the greatest
mental health impacts are expected
too, says Jones. Public health initiatives
that improve housing and welfare
services would be welcome, he says,
but they need to be responsive to
observed needs.
Mental health services should also
be targeted at those at greatest risk,
he adds — the majority of people have
found Covid stressful but are likely to
find a way through without professional
help; others won’t bounce back so easily.
There is a generational divide at play
here too, points out George Everly at
Johns Hopkins: “If you take a look at
Generation Z, people born after 1996,
they seem to be the least prepared to deal
with this. An American Psychological
Association survey found that they are
the most depressed and most anxious
of any generation: 22% said they had
no close friends. That’s worrisome

Resilience is predicated on having people in your corner,
having connections to others
George Everly, Johns Hopkins University
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because resilience is predicated on
having people in your corner, having
connections to others.”
A sense of belonging
That Covid interacts with old lines
of inequality is clear from both the
Wuhan data and University College
London research tracking individual
wellbeing over the course of lockdown.
Both show clear differences linked to
people’s resources, income levels and
to some degree gender, says Thuy-vy
Nguyen, assistant professor in social
quantitative psychology at Durham
University, who worked with Tong Zhou
on the Wuhan study.
Unsurprisingly, those with greatest
resources, including communal support,
tended to weather the storm best.
When we talk about the pandemic,
says Nguyen, “we tend to talk in general
terms — ‘we are all suffering right now’.
But from the very beginning of lockdown
we can see that people are different.
“At a human level, we have that
capability to be resilient,” she adds.
“But if the environment, or society,
doesn’t provide the resources for people
to bounce back, that does create a
challenge.”
Moreover, pandemics can worsen
inequalities by igniting or reigniting
prejudice and stigmatization of groups
and classes, suggests Loyola University’s
Jo Hays — a warning given grim credence
by a reported rise in racist attacks on
Asian Americans over the past year.
When syphilis appeared in the late
15th century, it was variously called
the French pox, the Italian pox and the
German pox, he points out. “Everyone
pointed the finger at someone else and
that has persisted in many diseases
since,” says Hays, adding that hostility
and suspicion tend to linger even after the
immediate effects of pandemics wane.
Asking designers to rid the world of
prejudice may be over-ambitious. But in
the aftermath of Covid, many are hoping
that new thinking about the structures
in which we live and interact could help
to create and empower communities
to succeed — and survive — together.
Michael Friedman, professor at
P26

Columbia School of Social Work and
founder of the policy centre at the Mental
Health Association of New York City,
would like to see investment and energy
going into development of new models
like age-friendly, or liveable communities,
with attention on everything from
designing safe spaces for people with
dementia to creating community centres
that “don’t feel like dumping grounds
for poor people”.

“Everyone is talking about the hightech solutions — things like Zoom.
But there needs to be more thought
about how to construct communities
to support and encourage people to
be socially connected, to have a sense
of belonging.”
It is a point echoed by George Everly,
who as the author of more than 20
books on human resilience perhaps
knows as well as anyone how post-

pandemic societies might fare: “Every
country is different culturally, but what
I can say universally is that cohesive
communities deal well with adversity. I
would say the same thing to the mayor
of London or a small town in Scotland:
whatever you do, build a sense of
community, cohesion, collaboration
and support. How you do that may differ,
but this is what needs to happen. This
is human nature.”
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More than ever, we need buildings that can bend to whatever the
future brings. But flexibility itself has always been a malleable concept.
Can it be pinned down?

W O RD S B Y TO N Y W HI TE HE AD

“How far can we go before, in trying to be all
things to everybody, you end up with a vague
and characterless design?”
Kristian Ahlmark, Schmidt Hammer Lassen

hink of a building: how’s it doing in
the pandemic? Has it adapted well
to a change in circumstances? Can you
see it remaining useful and relevant for
the foreseeable future?
Whether the property in question
is your home, work, where you shop or
meet friends, it is a cast-iron certainty
that it was not designed to cope with
the changes brought about by Covid-19.
Significantly though, some are doing
much better than others. Small flats
in otherwise empty cities have not
converted well into home-working
environments. Lonely and cramped,
their residents yearn for the conviviality

Photo Adam Mørk

T

of the office. In contrast, the occupants
of out-of-town homes, previously slaves
to their commute, have been freed to
enjoy spaces they previously only slept
in. Meanwhile, millions of square feet
of office space has become instantly,
perhaps permanently, redundant. Large
retail establishments were already
struggling to cope with the drift to online
shopping, and the pandemic has only
accelerated the trend.
If it was not clear pre-Covid, it is
now painfully obvious that huge swaths
of property are going to have to be
converted to facilitate a change of use.
In parallel has come the realization that
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Opposite Framehouse, a 1,810m2
flexible office building in Dragør,
Denmark, by Schmidt Hammer
Lassen (2019). This sustainable
workplace is built from durable
natural materials and inspired by
the vast, open aircraft hangars
that dot the landscape south
of Copenhagen. A shared
central space is flanked by two
flexible outer volumes that can
accommodate offices and meeting
rooms at a variety of scales
Left SHL’s own office is a former
warehouse that has also served
as a gym and housing: “We cut a
hole in it to make an atrium and
structurally this was not a problem,”

the design of new buildings can no
longer be predicated on the idea that
they will retain their original function
forever. And as the construction sector
looks to a net-zero carbon future, there
is growing discomfort with the relatively
short design life of much modern
development, and calls for adaptive
reuse to be considered more often, or
even to become the default.
So what can we learn from the way
our society and our buildings have
adapted, or not? What makes them
flexible, adaptable or transformable? Is
it luck? Or is there some kind of magic
formula — an essence of adaptability —
P22

that must now, like a vaccine, be injected
into our designs?
Flexing for an uncertain future
The quest for flexibility quickly goes
beyond technical questions to more
philosophical ones: what does flexibility
even mean in the context of a building?
We need to differentiate between shortterm spatial adjustments and the future
adaptability of structures to serve
different functions. One challenge is that
it works over different time scales, points
out Jim Coleman, head of economics at
WSP in the UK. “Building occupiers need
flexibility now, to cope with redistributed

work patterns and to enable them to
continue to perform tasks that are now
happening in a different way in different
spaces. But also they need it longer term.
The pandemic has made them wary of
future shocks, which could be political,
another virus, driven by climate change,
or the shock we haven’t foreseen.”
Among owners too, there is a
heightened awareness that what we
require of our buildings in the future will
be unknowably different. “I think people
realize there is very little certainty any
more and that you’re not going to be
able to let or sell a property and say
‘that’s it’,” says Alex Lifschutz, director

Photo SHL

says partner Kristian Ahlmark

ceiling height — otherwise services for
shops, for example, will not fit. In one of
our car park designs we use the extra
height to offer market space, and we
have left soft spots that can be cut out
of the structure to create an atrium.”
SHL is working with one client to
create “the multifunction building of the
future”, Ahlmark adds. “So we ask: can
we design something that can change
from a single commercial tenant, to
multi-tenant to retail to residential? Can
you do this and satisfy demands such
as movement around the building, fire
safety, and so on? We are interested in
the dead ends — the limits. How far can
we go before, in trying to be all things
to everybody, you end up with a vague
and characterless design?”

Right WERK12 by architect
MVRDV (2019) is a mixed-use
building that forms the heart of the
new Werksviertel-Mitte creative
district in Munich, Germany.
Features such as an external
circulation core, 3.25m-wide
continuous terraces connected by
staircases, and double-height 5.5m
ceilings are all intended to allow
alternative layouts and even the
insertion of new floors
Photo Ossip van Duivenbode

developer a big advantage, because
in between getting consent for bigger
schemes and building them, the cycle
has already changed.”
Danish architect Schmidt Hammer
Lassen (SHL) has also noticed clients
requesting more longer-term flexibility
— for example, office space that could
become residential, or car parking that
can be converted into retail. Partner
Kristian Ahlmark says it is possible
to design in future flexibility, to an
extent: “For office to residential, it is
particularly necessary to rethink the
services, especially plumbing. An office
usually has centralized provision for
bathrooms, but residential needs
multiple distribution points. For parking
that could convert, you need increased

Visualization Fenwick Iribarren Architects

of London-based architect Lifschutz
Davidson Sandilands (LDS), proponent
of a “loose-fit” approach. “If you’re
going to rent it, you’re going to have
to constantly adjust your offer to be
sensitive to what people want.”
The practice’s Hoxton Southwark is a
good example: a speculative City office
scheme that metamorphosed into a
hybrid hotel and coworking space during
planning. LDS’s adaptable design, with
largely column-free slabs and a number of
“soft spots” that allow floors to be opened
up and stairs inserted, proved amenable
to both — very different — functions.
“If you work on the basis that the inside
can change in the future, then it can
change tomorrow. You can react to
changes in policy, and it gives the

Left For the 2022 World Cup
in Qatar, WSP has designed an
entirely relocatable stadium. Locker
rooms and services for the 50,000seat Ras Abu Aboud stadium are
accommodated within shipping
containers, and the whole of the
50m-high steel structure can be
disassembled
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Right The Cove is a research-based concept

ADAPTABLE SECRETS OF YORE

that offers a solution to the accelerating
flooding, seismic and climate change
emergency in San Francisco, with potential

Heritage buildings are often masters of reinvention — what can today’s designers learn from them?

applicability to other global waterfronts.
The buildings are envisioned as flexible,

The Darwinian adage “adapt or die”

now a heightened awareness of how

well for the occupants now as they

modular, interlocking structures that could

is as applicable to buildings as it is to

a building contributes to our wellbeing

did 500 years ago, and people still

host a range of functions. It was developed

species. So what is it about heritage

by creating a pleasant environment to

cherish the place.”

by a partnership between Earthprise, Sares

buildings, the built environment’s

be in — probably with good ventilation,

survivors, that enables them to endure

natural light, access to nature and an

He warns, however, that it would be

while others perish?

interesting design. But to an extent

unwise to assume old buildings will

that has always been the case.”

keep their relevance regardless of their

Below The Lord Leycester Hospital in

ability to adapt and be comfortable:

Warwick, UK, started life as a guild hall in

The Pantheon in Rome is a stand-out

Regis and Heatherwick Studio. WSP is
providing maritime consultancy

A building that Corbett has helped

“We have half a million buildings

the 14th century, before being converted

extraordinary, 43m-diameter concrete

to maintain is the Lord Leycester

in England that are ‘listed’, which

into residences for retired soldiers in the

dome provides the classic ingredients

Hospital in Warwick, one of England’s

restricts what changes can be made

1570s — a function it still performs today

of flexibility: an open-plan, column-free

best-preserved examples of medieval

to them. To meet our environmental

space, together with natural light and

courtyard architecture. Starting life

targets, the retrofit of that stock has

ventilation through an oculus at its

as a guild hall in the 14th century, its

to be addressed. We have to protect

centre. Initially a temple, the Pantheon

construction made use of the remains

their historical interest, but if these

has since seen use as a political forum,

of an even earlier structure, the 12th-

buildings are going to contribute to

Catholic church, prestige mausoleum

century town walls. It was converted

reducing carbon emissions, there

and, latterly, a tourist attraction and

into residences for retired soldiers

needs to be greater understanding

occasional concert hall.

in the 1570s — a function that it still

when it comes to re-servicing them,

performs today. “The pensioners still

and regulations are going to have

“If people don’t find a building useful

grow produce in their own garden

to be more flexible in areas such as

and comfortable, and a delight, then

as they did back then,” says Corbett,

thermal insulation.” Done well, Corbett

they won’t make the effort to adapt

“and serve it in the building’s cafe,

believes, improved environmental

and maintain it,” says Nick Corbett,

a banqueting hall that once served

performance is an adaptation that

a heritage expert and associate

James I. The access to nature and

can help heritage buildings to remain

director at WSP in the UK. “There is

shared public spaces are working as

useful for centuries to come.

Photo Steve Plowman / Adobe Stock Visualizatiom Wire Collective

example. Completed in 126AD, its

Secrets of ageing well
A good place to start, when trying to
understand what makes some structures
more conducive to adaptation, is the
heritage buildings that are still in use
today, even while the world around them
has altered beyond recognition. LDS
need look no further than its own office
to understand how characteristics such
as generous structural loadings, long
spans and high ceilings can prepare
buildings for uses that their original
designers would never have dreamed of.
“It’s a perfect example,” says Lifschutz.
“It was built in the early Victorian period,
before a laundry was inserted in the late
19th century. Later it became film studios
and then it was bought by Island Records
and used as their main offices.” Likewise,
SHL’s office is a former warehouse that
has also served as a gym and housing:
“We cut a hole in it to make an atrium
and structurally this was not a problem,”
says Ahlmark.
SHL is working on a large adaptive
reuse project: the redevelopment of
Commonwealth Pier in Boston. This
historic waterfront structure, 1km
in perimeter, is being converted by
developer Pembroke into a multi-use
office, retail and event space with
extensive public realm. “But again,”
says Ahlmark, “it has this generosity.
It was built to accommodate trains, so

“Do people love these homes because they are flexible?
Or do they make the effort to adapt them because they love them?
It’s definitely a bit of both”
Audrey McIver, WSP
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we are not constrained by load-bearing
walls or a small structural grid. I’m not
sure that the office buildings of today are
going to be convertible like that. They
are built using systems that you can load
on the back of a truck. If you build with
8m x 4m components you tend not to
get the large spaces or spans that can
be flexible in their reuse.”
Older construction differs in another
important way from modern methods,
says Audrey McIver, a director at WSP
in London: legibility. Housing is one of
the most frequently adapted building
types, and England’s Georgian and
Victorian homes remain much cherished
in a variety of guises. “They are simple,
cellular masonry construction,” she says,
“so what is it about them that makes
them still so desirable and useable?”
It’s partly because they are readable
on a human scale: “These buildings are
handmade. You can easily see how they
were built and owners can understand
how to change them. A robot-built house
perhaps would not feel like that, and
it’s comparatively hard to move the
bathroom in modular accommodation.
Do people love these homes because
they are flexible? Or do they make the
effort to adapt them because they love
them? It’s definitely a bit of both.”

architect Innovation
Imperative to create a
carbon-neutral modular
hotel made from concrete
pods. Standing 19m
tall, the individual Tetra
Hotel pods are intended
for remote locations.
They are designed to
be stable in groups of
four, allowing them to be
arranged in many different
configurations, depending
on the needs of the client
and the site

Visualization Innovation Imperative

The people problem
When it comes to adaptability, the
dynamic between building and user
is difficult to navigate but cannot
be ignored. Even where buildings
themselves are not that flexible, the
market may respond flexibly to find a
way to occupy them. In the 1990s, for
example, it was common to find that
obsolete mid-rise office buildings in
Singapore had been part-colonized by
backpacker hostels known as crashpads, with office partitioning used to
create tiny bedroom cells.
As the climate warms, it is not only
buildings that need to adapt, but people
too. One solution to unsustainable
cooling demand is to redefine thermal
comfort so that we learn to cope with
greater variation. Japan was an early
pioneer of this approach with its Cool
Biz campaign, hiking set points to 28°C

Right WSP worked with
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THE PROBLEM WITH MIXING LAYERS
Different parts of a building evolve at different speeds, so it makes sense to keep them separate
How do buildings adapt? How should

fittings and contents — all of which

to some of the current ideas about

they adapt? These questions have

evolve over different timescales. The

making every part of a building

provoked some of the deepest

idea of these “shearing layers” was

work hard for you by introducing

thinking in architectural academia,

developed further by Stewart Brand

multifunctional elements. You might

and the books on these subjects are

in his 1994 book How Buildings Learn:

look to integrate some services

less about light, space and proportion

What Happens After They’re Built.

into the facade, but that can make

than time, society and life.

(Answer: even if they are not designed

upgrading services or adapting the

to adapt, they all adapt anyway.)

facade more difficult. Similarly, if you

Christopher Wray’s The Timeless

integrate PV solar into your roof, it’s

Way of Building laments that too

Robert Schmidt III, reader in

going to make updating the solar or

much design has become a top-

architecture at Loughborough

the roof much harder.”

down process, with a damaging

University and co-author of Adaptable

distance between designer and user.

Architecture, believes that shearing

In contrast, functions that have been

Beautiful towns and buildings, he

layers is a useful concept. “Services

usefully combined for millennia are

argues, are arrived at via thousands

technology, for example, is likely

unlikely to compromise adaptability.

of acts of individual creativity over

to require updating more quickly

Wi n d ow s c o m b i n e l i g h t a n d

time — so buildings need to last a

than the structure, which may never

ventilation in a way that seldom

long time if only to give the users time

change significantly. The idea is that

goes out of fashion, and a structure

to “tamper” with them. Following

if you keep these layers separate, they

whose thermal mass also regulates

this logic, it might take decades or

can evolve at different speeds and be

temperature can retain the function

even centuries before they reach an

adapted relatively easily.”

for the life of the building irrespective

optimally adapted state.

Photo Randy Duchaine / Alamy Stock Photo

in government buildings in the summer
months and encouraging workers to
eschew heavy suits in favour of lighter
clothing.
Coleman highlights a tension
between designing buildings for
performance and designing them to
encourage more adaptability among
users. “You run into dichotomies,” he
says. “For example, you get these very
specialized, highly specified, super
environmentally friendly office buildings.
In many ways they are admirable, but the
more specialized a building is, the less
likely it will adapt well. And I sometimes
see this type of building as an excuse
for the occupants not to change their
behaviour. They may feel less likely to
behave in an environmentally responsible
way because they think the building is
doing it for them.”
A related point is made by Robert
Schmidt III, reader in architecture at
Loughborough University, UK, and
co-author of the book, Adaptable
Architecture. “I know of a developer who
owned one modern, open-plan building,
and one dated cellular block,” he says. “It
turned out that the older building was
much easier to manage. The people in
it did the adapting while the occupants
of the higher-spec building proved more
high-maintenance. They expected it
to do the adapting for them and were
constantly demanding changes.”
But surely occupants have a right
to expect a new building to meet
their needs? “Obviously there is a
balance to be struck between building
adaptability and human adaptability,”
says Schmidt. “But first you need to
accept that there is no point striving for
100% adaptability.” While researching
Adaptable Architecture, Schmidt and his
co-author Simon Austin identified 60
characteristics of adaptability, ranging
from shallow plan depths and good light
to location or having unique or quirky
characteristics that endear a building to
its users. “We found most had between
20 and 40. None got near 60 — nor
could they, realistically. Adaptability
requires a nuanced approach and an
acceptance that your building might
not be endlessly adaptable.”

of changing use or new technology.
Using this principle, he says, a facade

“One reason old buildings adapt well

This is not to say that buildings cannot

that is easily detachable from the

is because technology used to evolve

be designed to adapt. Architect Frank

structure becomes more readily

more slowly,” says Schmidt. “In many

Duffy has argued that they comprise

adaptable than one that isn’t. “But

ways adaptability is supported by

several layers — shell, services,

this way of thinking can run contrary

simplicity and familiarity.”

This page The Timmerhuis in Rotterdam by OMA
(2015). This 45,000m2 “city within a city” contains
government services, offices, housing, a museum
and two large atriums. Its steel structural system is
divided into modules that can be adapted into either
office or residential space
Opposite The Pirelli Tyre Building in New Haven,
Connecticut, US, by Marcel Breuer (1970). Brutalist
buildings are not usually perceived to be flexible,
but this former office building had two factors in its
Photos Frans Blok / Alamy Stock Photo

favour: a celebrated design, which helped heritage
groups to defend its preservation; and a robust,
durable structure that could be detached from
shorter-lived “shearing layers” such as services and
fittings. It has now been reimagined as a net-zero
energy 165-room hotel by Becker + Becker (2021)
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AN ADAPTABLE OVERLAY
Designed well, smart tech can add another layer of flexibility

Adaptability requires a nuanced approach and
an acceptance that your building might not be
endlessly adaptable
Robert Schmidt III, Loughborough University

Upmarket cars can adjust their

to integrate smart design into a

suspension and engine tuning to

building from the beginning.”

provide different driving modes at
the touch of a button, so by selecting

Smart buildings are not only valuable

“sports”, “comfort” or “economy”

in extreme situations: “Essentially, a

mode, the driver effectively gets

workforce has to feel comfortable

three cars in one. According to Lucy

and secure to be productive. By

Casacia, vice president of smart

enabling a building to be used

solutions at WSP in Canada, this

flexibly, there is now much more

is exactly the kind of flexibility that

we can do to help that happen.” In

could enable buildings to remain

particular, employees can now use

useful for longer.

app-based technology to get what
they need from their place of work,

A flexible design will often be a
mixture of specific and generic forms
of accommodation, he adds: “Get the
mix right and it will last longer — maybe
much longer, but not forever. There are
always trade-offs in design. That’s why
it’s fascinating.”
Adaptability vs material efficiency
A building’s structure is where many of
these trade-offs happen. “The basis of
most of our designs is to have discrete,
heavily loaded columns, and as few as
possible so as not to disturb the layout,”
explains Ross Harvey, structural engineer
and director at WSP in Sydney. “This
achieves the kind of large spans that
have made old industrial buildings so
adaptable, and gives occupants the
flexibility to rearrange the configuration
of floors. But it does mean that structural
flexibility is harder down the line. It’s
extremely difficult to move a heavily
loaded column in a tall building.”
Another conflict arises when
considering a structure’s environmental
credentials. Not everyone agrees with
the few-columns-long-spans approach.
Julian Allwood, professor of engineering
and the environment at the University
of Cambridge, has pointed out that
long spans require heavier beams —
an inefficient use of material in an age
when embodied carbon is a concern.
Structures also tend to be over-specified,

he adds, leaving unnecessarily generous
safety margins, which may allow future
users to add capacity but again could
be seen as wasting the concrete or
steel involved. Even Audrey McIver, an
admirer of generous design, concedes: “If
you over-specify ten buildings and only
use that spare capacity to adapt one of
them, then you’re wasting materials in
nine of them.”
That will also apply to cost, points out
David Cooper, president of WSP’s global
property and buildings consultancy.
“Most of the strategies for designing
and building in flexibility have an
adverse financial impact relative to
short-term ROI. That’s the biggest
hurdle to overcome, so there needs to
be a discussion about their potential
longer-term returns and benefits over
the whole life of the building.”
But material efficiency need not
always be at odds with flexibility, says
Harvey. “For example, by power-floating
concrete floors to smooth them instead
of covering them with heavy screed, the
weight saved gives you the extra capacity
you need.” If you design a structure
with no spare capacity, he adds, you
will always limit the ability of users to
change how they use the space. “And this
need for flexibility applies even before
the building is complete: suppose the
developer of a residential tower decides
late on to specify a screed rather than

“Imagine ‘pandemic mode’ as an

something clients are increasingly

example,” she says. “You could clean

calling about. For the Toronto offices

the air of a high proportion of bugs

of a prominent developer, WSP

by equipping the HVAC system with

supported the design of a master

HEPA filters and UV lighting. But

control dashboard for all the building

the mode would be controlled by the

management subsystems, some of

building management system so you

which can be controlled by building

only use it when the need arises.” Or

users via their own devices. “They

a building could respond to a threat

can choose to work in a cooler or

by entering “secure mode”: “So the

more naturally ventilated part of the

door you normally just walk through

building. If the solar shading makes

requires a pass to open it, or even

them gloomy, they can identify

biometric recognition, depending

brighter areas or feed back that

on the level of concern. Again, you

the shading is too much. In other

only use it when you need it.”

words, the building has the flexibility
to adjust in real time to the needs

These technologies have reduced

of its users.”

significantly in price in recent
years, she adds. “If they keep your

The system is underwritten by

building useable and relevant, or

sensors that inform people not only

help your workforce stay healthy

of environmental conditions, but

and productive, then smart additions

occupancy levels, adds Casacia. “So

like this should prove more than

as well as allowing people to choose

cost-effective.”

an area of the building that is right
for them and what they want to do,

Inflexible buildings, Casacia points

it allows space to be used efficiently.

out, are good only for service

More people get to use a building

providers who have to come in to

comfortably, so as an owner you get

alter them on an ongoing basis.

more from your property.

“They thrive on modifications. But
as an asset owner it’s challenging

“Developers are not always aware

because you have ongoing cap-

of what technology can do for them,

ex. Occupiers need flexibility now

so we are showing them the art of

more than ever, so it makes sense

the possible.”
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MODULAR BUILDINGS: MOVABLE, INTERCHANGEABLE, BUT ARE THEY FLEXIBLE?
Additive architecture has a mixed history, and pods are not exactly suited to creating open spaces, but plug-in buildings may offer other advantages
It is hard for even the most adaptable building to remain

Half a century later, modular building is now much

When the block completed last year, it had taken at least

relevant indefinitely, particularly when the populations

refined and almost commonplace, each factory-finished

six months less to build than a traditionally constructed

around them move and grow, and their locations take

unit usually forming a complete room that can simply be

equivalent. Metabolist-style flexibility was not the aim,

on new identities. Designers have always had a paradox

craned into place. It is a rapid, quality-assured type of

but interestingly the concept is familiar: steel-framed

to resolve: buildings tend to remain static in cities and

construction that has proven ideal for creating hotels,

accommodation units have been craned into position

societies that change constantly.

student accommodation and more — but adaptability

around a central concrete core and connected, one on

would still not appear to be its strong suit. As Kristian

top of another. Richard Chan-Hang Lee, WSP managing

Tokyo’s Nakagin Capsule Tower was an attempt to solve

Ahlmark at Schmidt Hammer Lassen and WSP’s Audrey

director of building structures in the China region, explains:

this puzzle by creating the ultimate flexible building.

McIver point out, modules lack the long spans and open

“Each steel module is simply bolted to its neighbours.

Designed by Kisho Kurokawa and completed in 1972, its

spaces that most designers agree are vital for future

If completely different modules were one day needed,

extraordinary design was born out of Japanese Metabolism,

reconfiguration. Services, too, tend to be module-specific

then the existing ones could be removed from around the

an architectural movement which, ahead of its time

and tightly integrated into each unit, making them difficult

core, layer by layer. They could, for example, be replaced

perhaps, viewed cities as organic, growing entities that

to modify or replace.

by different-sized rooms by placing modules with one or

required similarly dynamic buildings. The Capsule Tower
But even if modular buildings are not particularly adaptable,

trunk of a tree, and interchangeable modules sprouting

they may offer a different kind of flexibility. In Hong Kong,

like branches to provide a variety of functions: bedroom

the government Buildings Department is encouraging

capsule, office capsule and so on.

greater use of what it refers to as modular integrated
construction, or MiC. The first multistorey project to be

It proved a heroic failure. No capsules were ever exchanged

approved was InnoCell, a 17-storey accommodation block at

because it was simply too difficult to remove and replace

Hong Kong Science and Technology Park. WSP structural

them. Ironically, the tower’s continuing existence owes

engineers helped to design a system that would deliver all

more to fondness for its distinctively dated appearance

the classic modular benefits of efficiency, reliability and

than its ability to change with the times.

speed — but with the possibility of wholesale replacement
of plugged-in elements.

Photos WSP; Ned Snowman / Alamy Stock Photo

more open sides adjacent to each other.”

was conceived with its concrete core acting like the

Elsewhere in the city, WSP has used similar modular
technology to enable the rapid provision of emergency
pandemic quarantine accommodation. “For obvious
reasons, this accommodation is positioned away from
highly populated areas and the site would not normally
be a useful residential location,” says Lee. “The advantage
of using MiC here is that, after the pandemic, these units
can be moved to a more suitable location to provide
transitional social housing.”

Above The Nakagin Capsule Tower in Tokyo (1970). Kisho
Kurokawa’s vision of interchangeable concrete modules
proved a heroic failure
Left WSP’s temporary quarantine accommodation in
Penny’s Bay, Hong Kong (2020). After the pandemic,
the pods can be relocated and reassembled as
social housing
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Right The Guardian Art
Center in Beijing, by Buro
Ole Scheeren (2018),
described as a “big culture
machine”. The huge
structure contains galleries,
studios for art conservation
and acoustically separated
auction rooms, as well as
a 120-room hotel and a
metro station. At its heart
is a hangar-like 1,700m2
space with a system of
movable partitions and
adaptable ceilings. WSP
was the building services

a power-floated floor? You would have
to go back and beef up the structure,
derailing the whole design process. This
will continue throughout the life of a
building, so the more flexibility it has,
the longer its useful life is likely to be.”
In other words, an over-optimized
structure runs the much bigger risk of
squandering an entire building’s worth
of materials. “The biggest waste of
materials and embodied carbon comes
when the building becomes unwanted
and has to be taken down,” points out
Gary Pomerantz, executive vice president
at WSP in New York. “Unobstructed
floors give users flexibility and are usually
going to be the most adaptable — it’s
worth using materials to create them.”
Tall buildings contain the greatest
amount of embodied carbon — and their
demolition would involve expending
considerably more — so it’s particularly
important that they are adaptable for
the long term. It’s not just how you
engineer the structure, says Pomerantz,
we need to think about the shape too.
“Many of our office buildings in the US
have large, deep floor plates which are
not good for conversion to residential
units, each of which requires access
to the natural light found only at the
perimeter. Slimmer floor plates in the
future would really help.”

Photo Iwan Baan

engineer on the project

But what to do about existing, deepfloor-plate office buildings which might
now be obsolete? Pomerantz, a specialist
in building systems, has some interesting
ideas: “Why not mix things up a bit, like
they do with tall buildings in Asia. You
could convert the perimeter of some
floors to residential, keep other floors
as offices, and then instead of having
the office data centre located on cheap
land in the country, you could place it
in the unused space at the centre of
the residential floor. That way you help

the building adapt to market changes,
and you could even use the waste heat
from the data centre to help heat the
residential section. Win-win.”
This is a refreshing way of considering
the problem of how to help buildings
retain their relevance in a fast-changing
world. Instead of forcing buildings to
adapt wholesale from one use to another,
reconfiguring parts of large buildings, in
particular, might be the way to go. “Just
imagine,” says Pomerantz, “in many
Western cities the financial districts
P16

are like ghost towns at the weekend. If
some of those fintech towers became
mixed-use and occupied 24//7, whole
sections of the city could come alive in
a way they’ve never been before.”
It’s a positive vision, and a reminder
that the interplay between real estate
and its market has always presented
designers with opportunities as well as
problems. As the world emerges from the
trauma of Covid-19, it will be fascinating
to watch the built environment adapt to
the challenges of the new era.
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FLEX FACTORS: THE PROS AND CONS OF ADAPTABLE DESIGN
Adaptable design feature

Probable positives

Possible negatives

Smart building infrastructure

Enables the adoption of fast-evolving technologies to support near
instant environmental adjustments and a broad variety of uses

Risks obsolescence as technology can change even
faster than the market

High ceilings

Room to add extra services later

Reduces storey count and lettable space

Long spans

Clear floors permit easy rearrangements, either by the user, or for Inefficient use of materials as heavier beams required.
later adaptation
Can be structurally inflexible

Slim floor plates

Availability of natural light enables conversion to most uses, including
residential

Can reduce lettable space or stymie optimum use
of plot

Generosity/spare capacity

Brilliantly useful in facilitating changes in buildings you adapt

Needless expense and a waste of materials in the
buildings that you don’t

Quirkiness, character or iconic status

People will find a way to adapt or use a building that they love

By definition, quirkiness is not something that all
buildings can have

Not too specialized

A non-bespoke design is more likely to (more or less) fit new users’ Suboptimal and characterless design. Doesn’t have
requirements
that made-to-measure feel

Lightly loaded

Can easily add storeys or remove/replace some supporting walls

Not always practicable — especially with taller
buildings

BLANK CANVAS
One problem, three solutions, no constraints
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CAN WE TURN ELECTRICITY
SUBSTATIONS INTO
NATURE-POSITIVE ASSETS?
“How could you use the operational area of an electricity
substation to provide gains for biodiversity and the
environment — for example, to reduce flood risk or generate
renewable energy? Currently these developments have
big areas of hardstanding and the buildings are large —
dare I say uninspiring — steel-clad structures. As these
are transmission assets, there are huge constraints due to
electrical safety, operations, maintenance and cost, and we
can’t create any extra hazards. At the moment, we deliver
all of our biodiversity net gains in the non-operational area
around the development — but does that need to be the
case? What about green surfaces, photovoltaics, food
production or using the heat generated from the equipment
for something else? Different designs? Subterranean
substations!”
Francis Williams / environmental net gain manager /
Scottish & Southern Electricity Networks

1
Team UK / Why not build the frame out of timber? It’s a win-win solution …

I

t’s very hard to start with a blank
canvas for a substation. When a
landscape architect sees huge areas
of gravel, understandably their first
reaction is that there’s surely something
better that could be done with all that
ground. Unfortunately, the gravel is not
just there to keep the weeds down — it’s
a safety feature to protect against stray
currents. But we could be more rigorous
about making sure that we only place
gravel where it’s absolutely needed, and
there are often plenty of areas where
there could be grass or shrubs instead.
We could also green the building
roofs, and add solar panels wherever
there is a south-facing aspect. Very
light plants like sedum mosses would
require only a small amount of extra
load-bearing, and fractionally more
maintenance than a bare metal roof.
That not only creates a habitat for

wildlife, it reduces rainwater run-off
and helps to alleviate flood risk. And it
has an aesthetic value too — why should
substations always be grey?
There’s no reason why they should
always be steel sheds either. Why not
build the frame out of engineered
timber? That would lower the overall
carbon impact: using steel generates
carbon dioxide, but you’re effectively
locking it up when you build with timber.
There are also issues with induced
currents in steel buildings, so they must
be carefully earthed. With timber, you
avoid that. Surely it’s a win-win solution!
Where the substation is relatively
near to communities, the waste heat
it produces could be channelled into
greenhouses outside the site to provide
growing facilities, as the Drax power
station in North Yorkshire used to do.
This would have to be located off site,

at a suitable distance for security. But
having a friendly neighbour is potentially
an advantage, as it creates opportunities
for passive surveillance. It’s good for
community relations too — usually no
one wants a substation on their doorstep.
From a biodiversity and landscaping
point of view, the fence around a
substation is crying out for greening
— trellises, climbing plants, screening
from trees. But security is a very big
constraint and that tends to rule it
out. The owner has to protect against
material theft, vandalism and terrorism,
and also to prevent potential intruders
from injuring themselves, as they will be
partially liable. The standard in the UK
now to have a non-climbable 3m-high
palisade fence, with a clear space either
side and clear lines of sight for CCTV.
Trees too close to the perimeter risk
becoming climbing aids.

“Using steel generates carbon dioxide, but you’re effectively
locking it up when you build with timber”

From WSP in the UK
Andy Follis / technical director (landscape and urban design) / Edinburgh
Aili Hardner / assistant landscape architect / Birmingham
Laura Homfray / senior natural capital and biodiversity consultant / Manchester
Simon Peacock / central DNO framework manager / Leeds

But you could look at the fence as an
asset for other types of nature. It tends
to keep out larger predators, and there is
rarely any human activity in a substation.
There are often plenty of small animals
such as hedgehogs passing through
or using it as a sheltered spot. It’s not
unusual for older substations to become
bat roosts, but newer buildings tend
to have fewer openings for wildlife to
enter. There’s no operational reason why
we couldn’t introduce species-specific
enhancements to create habitats in the
structure, such as insect houses or bird
boxes for swifts or swallows. Rats and
squirrels can be a problem if they chew
through the insulation around cables,
and seagulls sometimes crash into
transformer bushings. But other animals
won’t do much harm. Substations and
animals can live alongside one another
quite happily.
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2
Team Sweden / Nutrient-poor soils could be used to establish dry meadows

S

ubstations are usually characterized
as grey, industrial and void of life, but
we believe it’s possible to change this
image and turn them into nature-positive
assets. For one thing, the well-drained
and nutrient-poor soils that are necessary
around these facilities could be used to
establish dry meadows. In Sweden,
meadows are a diminishing biotype,
so promoting this kind of biodiversity
can have quite a large impact on the
overall sustainability of ecosystems.
You could use different areas within the
site to target certain plants and their
associated insects.
But the need to drain rainwater very
quickly is a problem when we’re also
trying to reduce stormwater run-off. If
substations were required to manage
their run-off through natural solutions,
by channelling the water to where it
could be cleaned and decontaminated,

that would lead to a larger, more varied
habitat area and better environmental
quality. One solution would be to
direct the water to less sensitive areas
within the perimeter or just outside,
to create a pond. Phytotechnology or
phytoremediation is a way of using plants
and associated microorganisms to store
or break down different contaminants —
so if the stormwater contains high levels
of metal-contaminated leachate, we can
use plants that manage heavy metals.
Then there is the aesthetics of the
buildings themselves. Substations are
parts of the landscape, whether they
are placed in remote areas or more
urban settings. You can either work to
hide the structure so that it blends into
the surroundings or you could take a
different approach — parts of it can be
quite interesting, even beautiful. There
can be something pleasing about the

honesty of an industrial building, when
it’s well done. Plants could either be
used to soften or enhance the industrial
feel. You could install a separate cage
structure outside the substation, and
then drape it with climbing plants —
there’s a great example of how this might
look in Zurich at the MFO-Park, which
is within a weathered steel structure
with 17m-high trellises.
We use a design tool called the
“green area factor” to help compare
the environmental impact of different
designs, and assess how much
ecological area has been created in
comparison with the total area of a
site. It’s broader than biodiversity net
gain because it also considers a site’s
ecology, social value and climate, and
factors such as air pollution or pollination
can be added. This means that it is
easy to create a version of the tool that

“You can either work to hide the structure or take a different
approach … Parts of it can be quite interesting, even beautiful”

From WSP in Sweden
Marie Åslund / landscape architect and senior project manager,
ecosystem services / Stockholm
Ingrid Hellmark / landscape architect and senior project manager / Stockholm
Oscar Yachnin / landscape architect and biotechnological engineer / Stockholm

is standardized for certain types of
substations and encourages simple
measures for enhancing a site’s value.
It ’s not always easy t o have
biodiversity consultants on every project.
For a substation in an area with high
ecological value, you might have a
specific plan. However, on other sites
you might have to simplify. One way
of doing this is to apply a diverse and
ecologically beneficial plant mix and
corresponding soil improvements that
does some good in lieu of a deeper
ecological analysis and specific targets.
It’s always possible to do something —
it could even be mandated in design
prescripts. In biodiversity projects, ease
of implementation can be a good place
to start. Once companies realise how
easy it is to improve biodiversity, they
might be more willing to take another
step. That’s how you get the ball rolling.
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3
Team US / Elevate it an entire floor and repurpose the footprint

T

P26

o expand the challenge a bit, we
set the substation in a densely
populated coastal community on the
eastern seaboard of the US — places like
New York and Boston suffer from storm
surges and tidal flooding. We thought
about issues of environmental justice
too — critical infrastructure and heavy
infrastructure assets are often located
within communities of colour or lowincome populations. There is also the
problem of food deserts, areas where
there is a lack of nutritious, affordable
food. One of our guiding principles was
to look at how it could generate other
benefits to become an asset to the
neighbourhood.

Recently we’ve worked on a lot of
substation projects to blend them into the
urban landscape, and also to condense
their footprint so as to fit other uses on
to the same plot of land, such as parks,
parking lots, restaurants or commercial
space. We were inspired by the Denny
substation in Seattle too, where there’s
a public park, community spaces and
public art. Substation equipment tends
to be placed on heavy-duty structures
above the ground so that it can’t be
flooded, especially since Hurricane
Sandy. So we wondered: rather than just
raising it above the storm-surge level,
could we elevate it an entire floor, so that
we can repurpose the footprint where

the substation would have been? That
would add an extra layer of security, and
create an opportunity for more green
space at grade.
The walls of the building could
become living walls, and you could
encapsulate part of the structure
to create wintergardens to produce
food all year round, heated by the
waste heat from the substation.
We don’t have enough community
gardens in Boston, and every little
patch of land that is used to grow things
is packed. Vegetable oil is typically
used to cool the transformers in a
substation — applying closed-loop,
circular-economy principles, you could

“Our substation could become a place to learn about
nature and develop new skills”

From WSP in the US
Alyssa Curran / planning and resilience lead / New York
Joe Flocco / lead electrical engineer / Boston
Teresa Vangeli / supervising structural engineer / Boston

even grow the vegetables to produce it.
It’s kind of a far-out idea, but to make
a nature-positive asset, you need to
figure out all the different inputs and
outputs and connect them better.
This is an opportunity for community
engagement too — we could ask the
community what they think would be
most beneficial. Is it a park or a play
space, or an educational facility where
kids could study ecosystems?
In these cities, there are a lot of
challenges with ageing infrastructure
that is expensive to fix. So if we
can retain water on site, or clean it
before it leaves, that can help to
reduce the burden on public water

systems and cut the pollution that
is discharged into our water bodies.
We could engineer a channel into
the perimeter of the substation site
to collect water run-off and filter it.
In summer, tidal bioswales or a moat
could create new types of habitat and
ecosystem; in winter, it might freeze
over and even become an ice rink for
community recreation.
Urban heat islands are a problem
too, as paved areas and hard surfaces
retain the heat of the sun. If we can
soften them with greenery or bioswales,
we would be reducing the temperature
of that area even though the substation
is still producing heat.

After the destruction caused by
Hurricane Sandy, designers have
begun thinking about using naturebased solutions such as oyster beds
to slow water as it enters and mitigate
the worst impacts. Living shorelines
require different types of maintenance,
so that also provides educational or
job-creation opportunities for the city.
Our substation could become a place
to learn about nature and develop
new skills, in addition to everything
else — a true asset to the community.
We could even design it in such a way
that when you’re on the site, you don’t
even know there’s a substation above
your head.
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