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In a few weeks’ time, “the least unsustain-
able Olympic Games yet” will climax in 
two weeks of sporting events, watched, 
overwhelmingly via global television, by 
an estimated four billion of the world’s 
population. It will also be a watershed 
moment for London’s 2012 organising 
body, the Olympic Delivery Authority 
(ODA), who, after seven years, will hand 
over responsibilities to its successor, the 
Olympic Park Legacy Committee (OPLC). 
This will include the responsibility for the 
emphatic ‘greenest ever Olympics’ focus 
on sustainability, which was at the heart 
of the original bid. Back in 2005, a central 
part of London’s surprise win to host the 
Olympics was in its marriage of regenera-
tion and sustainability. Not only was this a 
first in Olympics history, but delivering the 
Games is also the most complex logistics 
exercise undertaken in Britain since the 
Second World War. Now, come the hour, 
the question of whether it has met these 
aspirations hangs over the entire venture. 

Greenest ever or least unsustainable?
On paper, sustainability and the Olympics 
appear contradictory. A mega-commer-
cial event, which, including the Paralym-
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pics, will last all of six weeks, it is self-
consciously aimed at boosting tourism 
and an economy in deep trouble. Talk to 
sustainability professionals involved and 
they’ll argue that ends justify means. This 
community’s consistent message has 
been that the Olympics is an “unprece-
dented opportunity to highlight sustaina-
bility,” particularly broadcasting eco-con-
cepts to over half the world’s population. 
Duncan Cowan-Gray, from BioRegional, 
one of the core sustainability consultants 
involved, speaks for many when he says 
that, “BioRegional’s main interest is influ-
encing actors and actions, and secondly 
on the physical legacies, influencing the 
material, intellectual and skills legacies, 
and to make the influence to both as posi-
tive as possible.” 
How one tells whether it has worked, how 
effective London2012 has been in trans-
mitting core sustainability ideas, and who 
the games has been successful for, feels 
like another question. Turning ‘the Green-
est Olympics Ever” slogan on its head, 
Jonathan Porritt, the Olympics' sustaina-
bility ambassador and one of Britain’s 
most influential environmentalists, coined 
the term “least unsustainable Olympics”. 

‘Greenest ever’ implied, Porritt continues, 
“a never ending journey,” with sustainabil-
ity forever out of reach. By contrast, ‘least 
unsustainable’ forces reflection on what 
would be needed to get to the endpoint of 
sustainability.  
Such issues are unsurprisingly ignored by 
the UK construction industry. Wherever 
one turns to look, the narrative is of an at-
omised sustainability, measured in met-
rics, dominated by technology and devel-
oped from within the sector. 
This is as true within architecture as else-
where. So far, attention, mainly in the Brit-
ish media, has been focused on Zaha 
Hadid’s Aquatics Centre and Michael 
Hopkins' Velodrome, the architectural 
stars of all the Olympic buildings and 
structures. The latter comprise eight com-
petition venues and six infrastructure ser-
vices (principally electrical power and 
water pumping stations) as well as 30 
bridges and a greenway knitting together 
routes across the main 2.5 square kilome-
tre site. Furthermore there are two media 
centre buildings (whose post-games fu-
tures are still to be resolved) and, outside 
the main Olympic park site, the Athletes’ 
Village, including a stand-alone school 
(by AHMM) and health care centre (by 
Penoyre & Prasad). Each of these con-
tains a sustainability story in its own right, 
yet to focus narrowly on the buildings 
would be to miss the much larger sustain-
able point about this piece of environ-
mental urban fabric, its levels of ambition, 
and how successful, depending on your 
perspective and disposition, its realisation 
has been.

Re-greening East London
From the outset, the bid’s big idea envis-
aged bringing together ecological im-
provements and low-energy infrastructure 
– bike and walking routes – with long-term 
regeneration across greater East London. 
The area of London chosen was tradition-
ally one the most deprived and poorest 
areas. Historically, it served as the city’s 
dock and ship-building hub until these in-

dustries disappeared as work moved 
east. After a half-century of under-invest-
ment, which was only the most recent 
chapter in a history characterised by dep-
rivation, three of the four host boroughs 
remain among the six poorest in the 
country. For these boroughs, the question 
of success doesn’t end after the last con-
test is played. The promised legacy is on-
ly just beginning, with 8000 future homes 
to be built on the Olympic site. Moreover, 
kick-started by the revamped low energy 
infrastructure powering the Games, a 
CleanTech Green Enterprise District will 
be established across the wider East Lon-
don area and, if things go to current 
plans, continue developing over decades. 
The actual Olympic Park sits on an old rail 
yards and engine depot to the north of 
Stratford station, which had lain dormant 
for decades, unhappily distinguished in 
having been Europe’s most toxic brown-
field site. Bordered at its western end by 
a series of canals and the Lower Lea Val-
ley river, it sits between the beginnings of 
the Lea Valley proper – a green finger ex-
tending 26-miles northward  – and where 
the Lea tributary flows into the Thames 
further south. The masterplan, overseen 
by EDAW (now AECOM), aimed at ex-
tending the Lea Valley, through landscap-
ing, ecological enhancement and the new 
Olympic park, to the Thames. This strate-
gy, along with the fact that Stratford sta-
tion was being redeveloped as a local, re-
gional and international-transit hub, - the 
rerouted Eurostar line station into London 
opened there in 2009 – have been key 
planning elements in the Olympic site’s 
development. 

‘One-plus-X‘ Planet Games
If this sketches the Olympic buildings set-
ting, it doesn’t illuminate the sustainable 
building strategy that informed the ODA’s 
approach to delivering the building infra-
structure. Early on, the ODA took the far-
sighted move of inviting BioRegional 
(who, along with the World Wildlife Foun-
dation, had developed the South London 
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BedZED eco-district ten years ago), to 
act as the games initial sustainability con-
sultants. BioRegional introduced their 
‘One Planet Living’ strategy (based on the 
claim that if every person on the planet 
lived as the developed world does, three 
planets would be needed) with the ODA. 
Its ten principles, from zero carbon build-
ings, zero waste, sustainable transport 
and food, to health and happiness, were 
integrated into what has became known 
as One Planet Olympic Games plan. 
There have since been significant revi-
sions to the plan, including the ODA’s de-
cision to aim for the less ambitious, low, 
rather than zero, energy buildings. Still, 
anyone looking for the origins of the Lon-
don 2012 sustainability thinking, will find it 
in BioRegional’s ten point plan, itself sig-
nificantly influenced by the eco-activist, 
Herbert Girardet’s earlier work on city me-
tabolism. Sue Riddlestone, director 
founder of BioRegional, believes that they 
“brought a wider approach, which was 
about more sustainable lifestyles.” 
By 2007 the early aspirations of ‘One 
Planet Olympic Games’ had been trans-
lated into practical objectives embedded 
in the ODA’s Sustainable Development 
Strategy. These include linked binding 
targets with monitoring strategies and 
consistent metrics. Some of the original 
targets were subsequently surpassed. 
For instance, the actual amount of re-
used and recycled materials from the 
demolition of previous buildings on site 
was 98 % compared to the 90 % target. 
Some of the other targets, such as the 
sourcing of 20 % secondary materials, the 
use of at least 25 % recycled aggregate 
for concrete, and the sourcing of timber 
from accredited and clearly known supply 
chains, also bore the hallmarks of One 
Planet Living. If these were firsts in the 
Olympics, also new was the emphasis, at 
the time, on carbon and carbon footprint-
ing. The principles have also permeated 
the landscaping, with natural habitats for 
wildlife, flood alleviation objectives, and 
the park's network of cycling and walking 
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routes. BioRegional’s emphasis on local 
energy sources has not transpired how-
ever; a £100 million district heating net-
work based on combined cooling, heat 
and power (CCHP), is currently running 
on natural gas, though convertible to low-
er energy fuels such as biomass in the fu-
ture. 

Design for disassembly
Guided by the level of probable post-
Olympics demand and lifetime usage, 
each venue has been considered for its 
likely permanent need. Where convincing 
arguments haven’t stacked up, design 
briefs were written requiring either com-
pletely temporary buildings and struc-
tures or ‘capacity conversion’ to downsize 
buildings and structures, so the sections 
excess to requirements can be disman-
tled and re-used elsewhere. Of the seven 
event venues, the Basketball and Water 
Polo arenas are temporary structures, 
while the Olympics Stadium, Aquatics 
Centre, and Eton Manor all feature signifi-
cant dismantlable components. This is 
most visibly in evidence with the main 
Olympic stadium, with a capacity to hold 
80,000 during the games, which will be 
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1  Aerial view of the Plympic Park towards the south-
west; in the foreground from left to right: Aquatic 
Centre (Zaha Hadid Architects); ArcelorMittal Or-
bit (Anish Kapoor); Olympic stadium (Populous)

2  The silhouette of the Velodrome (Hopkins Archi-
tects) rising above one of the green slopes of the 
Olympic Par

3  Aerial view of the Olympic Stadium, facing south
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reduced to up to 25,000 afterwards. Al-
though there has been some mirth at its 
‘cut-price’ character, the temporary, Pop-
ulous-designed Olympic stadium, pro-
vides an admirable precedent, which 
ought to raise public awareness of this di-
mension of sustainability. According to 
Hattie Hartman’s book, ‘London 2012, 
Sustainable Design‘, Populous pursued a 
conscious ‘design for disassembly’ ap-
proach. The structure can be converted 
into a downsized permanent stadium. 
Computer modelling has significantly cut 
down the amount of material in the steel 
and precast superstructure. More radical-
ly, the whole structure is bolted, rather 
than welded together. 2500 out of a total 
3850 tonnes of the stadium’s steel com-
ponent tubes came from reclaimed steel 
and nearly 50 % of the material arrived by 
rail or water. Compare this to Herzog & 
de Meuron’s Bird’s Nest which famously 
used 40,000 tonnes of steel to be built, 
causing shortages worldwide, and today, 
while a permanent icon to the 2008 Olym-
pics, sits rarely used on the Beijing site. 

Prestige trumps sustainability
The architectural centrepiece of the 
Games, Zaha Hadid’s Aquatics Centre, 
also pursues a dismantlable strategy, 
though this masks wider frustrations the 
centre has come to symbolise regarding 
the Olympics’ relation to sustainability. As 
it has been now built, the Aquatics Centre 
is considerably smaller than the one Zaha 
Hadid Architects originally submitted for 
the 2004 architectural competition, held 
prior to London winning the Olympic bid. 
Given this, the design wasn’t subject to 
the ODA’s sustainability objectives. Inele-
gant additional temporary seating wings 
on either side of the core building hold 
the vast majority of the temporary 17,500 
seats, while also helping the building 
meet its sustainability targets. Once the 
wings are removed, the seating capacity 
will drop to 2500. The building has also 
been controversial because of cost: the 
budget gradually rising from £70 million 

to around £270 million. Despite using an 
experimental concrete with up to 100 % 
recycled aggregate and 50 % cement 
substitution in certain areas, Hadid's de-
sign still feels glaringly at odds with the 
eco-ethos of the Games.
One of Zaha Hadid's contenders in the 
original competition, Bennetts Associ-
ates’, Rab Bennett, argues that the pro-
posal of his own practice contrasted to 
most of the others as it took both budget 
and sustainability seriously. “It was the 
first example of integrating temporary 
seating into the design, both for dismantil-
ity and reuse.” The jury’s choice of the 
Hadid design, Bennett says today, follows 
the consensus view that the organisers of 
the Games required an iconic building, 
and so plummed for the UK big name ar-
chitect of the moment, helping London 
2012 on the world stage. As at a number 
of key moments, when it came to it, pres-
tige trumped sustainability. 
Compared to Hadid's Aquatics centre, 
Michael Hopkins' Velodrome has received 
much early praise for its wide-span dou-
ble curvature roof externally clad in Cana-
dian Red Cedar, and lauded for exempli-
fying the best of British sustainable de-
sign. Considerable attention has been fo-
cused on the hybrid timber-steel structure 
of the roof, supported by a lightweight ca-
ble net covering the whole of the 250 me-
tre cycle track in a single span. It is also 
the largest Olympic building to highlight 
timber, both in the roof itself and in the Si-
berian pine cycle track.  
Richard Harris, head of timber engineer-
ing at Bath University, expresses a widely 
echoed sentiment; “The Velodrome dem-
onstrates that when architectural flair, 
structural skill, engineering excellence 
and sustainability come together, they 
create a perfect combination. Its success 
lies in combining concrete, steel and tim-
ber materials appropriately and intelli-
gently.” For others, particularly with the 
Velodrome set to be the games iconic 
sustainable showpiece, the limited use of 
timber – excluding any structural applica-

tion - is something of a disappointment. 
Two further buildings, Eton Manor and the 
Lee Valley White Water Centre also high-
light timber, principally glulam, although 
wood’s relative sidelining does feel like a 
missed opportunity. What has been pro-
moted is the accredited origins of the 
roughly 10 000 cubic metres of timber 
used across the games. 

A social legacy?
For some time now, attention has been 
turning to the post-Olympics stages, and 
thus to the work of theOlympic Park Lega-
cy Committee. Author Hattie Hartman pre-
dicts that “the Olympic Park will be a 
draw for Londoners and for visitors, and 
hopefully for residents of adjacent com-
munities.” She points out that immediately 
after the Games, there will be large tracts 
of development land for an indeterminate 
number of years, depending on the mar-
ket. Careful programming of interim 
‘meanwhile’ uses will be critical to bridg-
ing the physical gaps in the urban fabric 
after the Olympics have finished. The 
most pressing issue is the Athletes vil-
lage, a mix of 6 to 12 storey housing 
blocks, which will be converted into 1800 
homes after the games, with half currently 
planned to be affordable. With families 
due to move in in 2015, alarm bells are 
ringing about whether a mixed income 
community can, in effect, be grown. Bio-
Regional's Duncan Cowan-Gray notes 
that the sales advertising for the village is 
aimed at highly mobile and cosmopolitan 
professionals, rather than the average lo-
cal citizen. What happens with the further 
Olympic site regeneration programme of 
8000 homes is also in the air, particularly 
whether the ODA’s sustainability targets 
will be maintained once, post-Olympics, 
the spotlight moves on.
Employment, too, is an interconnected 
challenge. The International Broadcasting 
Centre and Main Press Centre buildings 
are slated to be reconfigured into an in-
dustrial park, again focused on green 
tech, although it is not clear how lower 
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4  Interior view of the velodrome. The roof consists of 
a steel cable net structure supporting the timber 
roof cassettes and rooflights. The latter are de-
signed to provide adequate daylighting for msot 
day-to-day training after the Olympics.

5  Like all the permanent venues, the< Aquatics 
Centre was designed to achieve a BREEAM Ex-
cellent rating. The building is 50 % smaller than 
the original competition design, with a permanent 
seating capacity of 2500 spectators and an addi-
tional 15,000 in two temporary side wings. 

6  To reduce embodied energy, around two-thirds of 
the Olympic Stadium's temporary steel compres-
sion ring consist of reclaimed steel tubes, with di-
ameters slightly larger than originally envisaged in 
the architects' design

7  Size comparison between the Olympic stadia in 
Beijing 2008 (red) and London 2012 (black).

8  »Legacy masterplan« of Queen Elizabeth Olympic 
Park, showing its envisaged status quo in 2030

skilled local people – in boroughs with 
high unemployment - are going to partici-
pate in these high-skilled job markets. At 
present, the main new employer is the 
Westfield shopping mall, increasing the 
sense that available work is in low-skilled 
service jobs that provide little or no career 
opportunities. When the Olympic games 
were originally negotiated, the deal prom-
ised 20 000 local jobs, about 4000 per 
borough, which the ODA say have been 
met, but these have been contested. In 
mid 2010, according to a BBC radio doc-
umentary, local MP, Rushanara Ali, re-
ceived a House of Commons answer to 
how many local people in her Tower 
Hamlets borough had been employed in 
the Games up to that point, six of the 
eight years in. The amount was 201. 

The city as metabolism
That last statistic vividly underscores how 
the question of a successful sustainable 
Olympics can depend on where you are 
looking from. The construction sector is 
currently talking up the sustainable les-
sons learnt. Hattie Hartman reports that 
all the architects, engineers, and building 
contactors she talked to, said they had 
gained considerably from the challenges 
the ODA’s objectives had set them. Oth-
ers point to how the on-the-ground work 
force embraced and learnt much regard-
ing sustainability, and how all this will 
feed through. BioRegional’s Cowan-Gray 
opines that the ODA is well ahead of the 
curve as regards corporate understand-
ing of sustainability. 
Although this sidelines individual build-
ings and is quite an ‘if’, I would suggest 
that if, in this age of rapid urbanisation, 
the London Olympics can demonstrate its 
whole systems ‘city metabolism’ ap-
proach, this could turn out to be its most 
influential contribution. If, over time, this 
can be shown to have found a firm, long-
term, footing, London2012’s legacy would 
be a rooted, working example of One 
Planet Living, both for London’s east end 
and across the planet.
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Legacy masterplan for the Olympic Park in 2030
a Eton Manor (community sports facility)
b Velodrome (Hopkins Architects
c River park along River Lea
d Mixed-use business district
e Handball arena (Make Architects)
f New housing to be erected post-Olympics

g Athletes' Village
h Stratford & Stratford International rail stations
i Westfield shopping mall
j Aquatics Centre (Zaha Hadid Architects)
k ArcelorMittal Orbit (Anish Kapoor)
l Olympic Stadium (Populous)
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