
Office building in Woking

Eco-Tech revisited 

Oliver Lowenstein

Of the four main practices associated with the British ‘high-tech’ 
movement in the 1990s, it has been Michael Hopkins Architects 
whose architectural identity has been perceived as moving fur-
thest from that initial characterisation. While Richard Rogers, 
Nicholas Grimshaw and, most obviously, Norman Foster have 
maintained many aspects of high-tech architecture in their work, 
transforming briefly into ‘eco-tech’ at the turn of the century, 
Hopkins started to explore more traditional materials such as 
brick and timber, and has engaged with the tactile and atmos-
pheric properties that these materials can create. Still, in any 
Hopkins building where these materials have been employed, 
high-tech structural solutions, expressed in elegant minimal de-
tailing, are a constant. The recent World Wildlife Fund’s Living 
Planet headquarters in Woking, on the southwestern edge of 
London’s sprawling suburbs, is no exception.
The 92m-long, low slung, sleek office building is the latest in a 

series of Hopkins’s timber-hybrids, which have long been part of 
the practice’s sustainability profile. These include Yale Universi-
ty’s School of Forestry and Environmental Studies, Kroon Hall, 
which was awarded LEED Platinum rating in the US in 2009, and 
the Olympics Velodrome, a project that became the landmark 
building of London’s 2012 Games. The latter, in particular was a 
highlight for the studio, showcasing how the integration of timber 
into their palette has been used to refine, broaden and indeed 
redefine Hopkins’s previous high-tech approach.
The new World Wildlife Fund’s UK headquarters is the latest 
 expression of this fusion, featuring a lightweight engineered tim-
ber-hybrid diagrid roof. The building responds to a brief set by 
the client for an office building to promote both their work and 
the business case of an ambitious, low energy workspace agen-
da. As one of the first BREEAM Outstanding rated mixed-use 
buildings (it has been certified according to a BREEAM 2008 
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Architects:  
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Structural engineers:  
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Environmental design consultants:  
Atelier Ten, Glasgow
Life cycle asessment:  
Sturgis Carbon Profiling, London
Landscape architects:  
Grant Associates, Bath
General contractor:  
Willmott Dixon Construction,  
Letchworth Garden City

1  Southwest view of the building with car park beneath
2  Site plan  Scale 1:5000
3  Breakout area at the southwestern end of the building

Bespoke scheme), the 3,600 m2 structure cuts energy use by 
just over 50 %, compared to an average building of the same 
size and use. The total project cost amounted to £20 million, 
 including a £5 million donation from the Rufford Foundation. 
Early on in the design process, WWF-UK had visited Hopkins’s 
London office, and found the showcase mix of lightweight and 
high-tech architecture appealing, particularly the dismountable 
mezzanine which part of the studio operates in. This prospective 
increase of work space also slotted in well with the site, a car 
park on land owned by the town council, a short distance from 
the centre of Woking. The result is an elongated, cleanly re-
solved building, raised above the still existing car park, amidst 
considerable foliage, and flanked on one side by a road and on 
the other by the Basingstoke Canal. 
Alongside targeting the highest possible BREEAM rating, the 
design team assembled by Hopkins also committed to using 
and promoting the One Planet Living approach developed by 
BioRegional with the WWF. It is not surprising, therefore that the 
design team consists of a number of increasingly influential of-
fices that have recently been in increasing demand in the UK for 
their environmental expertise. Expedition Engineers are respect-
ed structural engineers, who worked with Hopkins on the Olym-
pics cable net structure, while Atelier Ten have built a formidable 
reputation for low energy building services that started in the 
early 1990s.

Strategies for reducing carbon
For WWF-UK staff, the contrast with their old working quarters is 
considerable, and dramatically illustrated by the open diagrid 
roof canopy. Where previously the organisation had worked in 
cramped, separated rooms in a series of older buildings in near-
by Godalming, their new work environment is spacious and airy. 
From the main lower floor, sizeable windows overlook leafy trees 
that provide shade and natural cooling in summer.
At each end of the HQ, landscaped gardens continue this ver-
dant surrounding, while inside, a row of potted trees take pride 
of place on the lower ground floor. The interior layout is a result 
of work early on in the five-year project, when carbon analyst 
consultants, Sturgis Carbon Profiling established that although 
there were around 350 staff members, at any one time there 
were actually only between 200 (40 %) and 250 (60 %) staff in 
the Godalming offices. The remainder were absent, working ei-
ther at home, or on projects around the world. Sturgis prepared 
three initial research scenarios: light, mild and dark. The last 
scenario highlighted a building with a total capacity of 300 staff, 
accommodating a reduced WWF-UK staff of 230 working in the 

building at any one time, with an extra 30 spaces for hire, as well 
as breakout and other spaces. This version was then taken up in 
the next design stage. Obviating the need to accommodate one 
third of the staff significantly reduced the building’s potential 
size. A smaller building meant less emissions and, of course, 
less expense. Project architect, Mike Taylor highlights this re-
duction as a “key point”, arguing that smaller optimised build-
ings are greener, and that this is an ‘ethical’ approach designers 
need to take into consideration. About 35 %, or 10,000 square 
feet, was carved away from the original size of the building.
The smaller footprint also reflects changes in work and commu-
nications organisation, with WWF-UK embracing the hot-desking 
revolution. Cisco Technologies, along with a number of other 
tech firms, which had already collaborated on the London Olym-
pics (an event that had likewise been informed by an One Planet 
Living approach), worked with WWF-UK in moving towards a ful-
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ly connected virtual environment. One result is that there is not 
any dedicated individual working space, nor for that matter, a 
single desktop computer. A smart wi-fi access environment pre-
sumes that all WWF-UK staff use individual laptops and smart 
phones, meaning they are able, in effect, to work anywhere in 
the building. 
A second core aspect that the design team are keen to empha-
sise is the reductions in carbon and energy achieved through 
close attention to specification. While no specific new, low ener-
gy technologies or techniques have been used, according to At-
elier Ten’s director, Patrick Bellew, the project applies tried-and-
tested technologies such as heat pumps, but in novel, effective 
combinations. The strategy underpinned improving the sustaina-
bility rating from BREEAM’s 70% ‘Excellent’ benchmark to the 
coveted 90.5% plus ‘Outstanding’ rating. 
Natural daylight is an obvious design feature in the building, 
 reducing the need for artificial illumination. Light enters through 
the canopy’s skylights, the large glazed frontages at the en-
trance and rear of the building, as well as through glazed eleva-
tions along both sides. The Living Planet Centre is primarily nat-
urally ventilated, except in extreme weather, with the 24 hour 
day and night cycle alternately cooling and warming the con-
crete thermal mass of the floor slabs. Patrick Bellew describes 
this mixed-mode system with a biomimetic metaphor; that of ant 
and termite mounds. In the ground below the floor slab there are 
large earth ducts; an Atelier Ten speciality. Six, 60-metre long 
concrete pipes pre-heat the air in winter and pre-cool it in sum-

mer, helping to maintain a stable ambient temperature all year 
round. Artificial lighting is, according to Atelier Ten, provided by 
the latest generation of fluorescent lamps and LEDs, all con-
trolled by motion and daylight sensors via a building manage-
ment system. Up on the zinc roof, 410 PV panels work to offset 
one fifth of the carbon emissions from the heating and lighting. 
Woking borough, which has been a national leader in develop-
ing sustainable energy grids, and actively lobbied WWF-UK’s 
move to the town, supplies the remaining electricity used in the 
building.
Four ground source heat pumps, connected to 20 energy piles 
that descend 100 metres down into the ground, deliver the 
building’s remaining heating and cooling requirements. Rainwa-
ter feeds into a tank, where it is mixed with treated grey water 
before being fed back into the building for toilet flushing and 
 irrigating the landscaped garden.

A showcase methodology for embodied energy reductions
In order to minimise carbon emissions from the building’s opera-
tion, as well as also the embodied carbon in the building materi-
als, Sturgis Carbon Profiling developed a comprehensive car-
bon-tracking procedure both during the design and construction 
process. To keep track of the reduction of carbon emissions, a 
life-cycle analysis of the building was performed at the end of 
the design stage (RIBA Stage C) and then regularly updated as 
changes were made to specifications during the construction 
process. Overall, this required the calculation of the embodied 
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Site area: 8,641 m2 � Gross internal floor 
area: 3,600 m2 � Volume: 16 ,056 m3 � Total 
length of timber trusses: 2,881 m � Area of 
glazed facade: 1,550 m2 � Regulated energy 
load: 43.2 kWh/m2a � Peak heating load: 160 
kW � Peak cooling load: 150 kW � Peak output 
of PV array: 55 kW � Total project cost:  
£20 million

4  Diagrid roof during construction
5  East view with entrance on the right
6  Plan of lower office floor  Scale 1:750
7  Section  Scale 1:750
8  Southwest facade with fixed timber louvres

carbon of more than 1,700 building components, partly based 
on Environmental Product Declarations (EPDs), and partly – 
where these were not available – on ‘profiling’ the components 
based on average values taken from LCA sources and their own 
database.
The Sturgis team was thorough in its efforts at improvement.  
The finished building has a whole life carbon footprint (calculat-
ed over an assumed life span of 60 years, including construc-
tion, operation, maintenance and demolition) that is just 35 % of 
an average, modern office building of the same size. Compared 
to the status quo after Stage C, Sturgis’s intervention during the 
construction process resulted in a reduction of embodied car-
bon of 42 %. According to the LCA experts, this is the largest 
whole life carbon reduction in the UK to-date. Although embod-
ied carbon does not figure among the BREEAM criteria, this ef-
fort was awarded one point in the ‘Innovation’ category in the 
certification scheme. Carbon ‘savings’ were made through a 
wide range of design decisions and materials choices, such as 
using natural rather than synthetic glue for the roof beams, and 
specifying concrete with 50 % ground granulated blast-furnace 
slag in lieu of Portland cement. Counter-intuitively, triple glazing 
in the facades was rejected, as the extra glass would have add-
ed more of a burden to the carbon footprint than it would have 
saved in terms of heating energy, compared to double glazing. 
Other, major reductions were incurred through the use of recy-
cled materials sourced by the contractor, Wilmott Dixon. The 
concrete contains 25 % recycled aggregates, while both the 
substructure of the rooftop PV panels and the stick-frame facade 
system are made of 90 % recycled aluminium. The unofficial 
 ‘record’ in this category, however, is held by the concrete rebar, 
which consists of as much as 98 % recycled steel. Compared 
with a market standard of 60 %, this measure alone saved 250 
tons of CO2 from entering the atmosphere. Overall, the carbon 
reductions achieved after Stage C amounted to 5,500 tonnes, 
according to calculations by Sturgis. And while the entire LCA 
process obviously required additional time to be spent on the 
project by the Sturgis team, as well as by the contractors and 
materials suppliers, the construction costs were no higher in the 
end than they would have been with the original, more carbon-
intensive design.
Both the site and site waste were included in the calculations as 
well, according to Willmott Dixon, with 99 % construction waste 
not going to landfill, while thick insulation in the onsite accom-
modation, new plant (such as dehumidifiers rather than heaters 
in the drying room), and LED lighting for the site also reduced 
the carbon footprint. All this required considerable extra working 
time from Willmott Dixon’s sustainability manager, who pushed 
the boundary on this most high profile sustainable project, al-
though it still begs the question of how this might become the 
norm rather than the exception for construction companies.
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Lightweight timber shells and the green office of the future
The diagrid canopy, comprised of engineered glulam sections, 
and supported by steel struts along both sides, is the most im-
mediately visually appealing, tactile and structural feature of the 
building. It also complements both WWF’s lobbying activities in 
terms of forestry certification, and provides the environmental 
 organisation with the striking example of a contemporary open 
plan office that it had set out to create together with the Hopkins 
team. At first, back in 2008, a timber deck was by no means as-
sured. Material variations included steel, concrete, and a wide 
range of timber structures, including gridshells, other double-
curved shell structures, as well as straight timber and even solid 
timber roofs. After a few design variations however, timber – 
which had been the most appealing option from the onset – 
 also became economically justifiable. The required, low curved 
shape of the roof, while too low for an effective barrel-vaulted 
arch, also ruled out the more complex, time consuming and ex-
pensive design which either a gridshell or lamella would have in-
volved. This made the simple, regular diagrid an obvious struc-
tural solution. The result is an exposed glulam single-span cano-
py, which curves over the upper mezzanine floor, rather close 
to those working below, at a height of 6.5 metres. The smooth, 
regular, 37.5-metre diamond lattice spans the entire workspace, 
each side sloping down gently to the building’s edges. Com-
prised of long, thick glulam beams, joined by steel connectors, 
the structure invokes a sense of mathematical regularity and 
consistency. 
Handled by Constructional Timber, the deck went up in 16 
weeks during the autumn and early winter of 2012/13. In all, 
there are 828 individual glulam trusses, or 214 m3 of glulam, 
weighing 98.5 tonnes, manufactured by the Austrian company, 
Kaufmann. Where the upper mezzanine meets the sloping glu-
lam beams, thin metal tubes have been added to the diagrid for 

extra load-bearing support. Outside, along the building’s exter-
nal edges, long V-struts transfer the loads of the roof into the 
concrete substructure.  
Outside the building, a canal bridge and ramp to the entrance 
foyer provide a fine view of the building as one approaches. 
From here, another signature element of the building comes into 
view: a series of roof cowls that assist the exhaust ventilation in 
summer. They can be seen as more orthodox variations of the 
kind that pepper ex-Hopkins employee, Bill Dunster’s BedZED, 
and a few early Hopkins’s buildings.

A new form of eco-tech?
It is difficult not to admire this elegant building, which in different 
surroundings might, externally at least, be mistaken for a partic-
ularly chic railway station canopy, or airport hangar. Still, the ef-
fort that went into attaining the cherished BREEAM ‘Outstanding’ 
rating (which was, in turn, was a significant element in ensuring 
that the project met One Planet Living Standards), shows how 
challenging it will be to make One Planet building culture a 
norm, rather than languishing in the realm of showcases. 
At the same time, the successful delivery of the building also 
 invokes a new form of eco-tech – one in which the emphasis is 
shifted from hi-tech materials to the hi-tech modelling of materi-
als and technical equipment in order to reduce carbon and en-
ergy footprints. The Living Planet Centre provides a vivid illustra-
tion of this new eco-tech 2.0, its energy reduction determined 
and arrived at through the power of computer modelling. The 
question that this new orthodoxy begs, however, is whether any 
other approach to sustainable building that is not informed by 
new media technology, will remain within the mainstream of zero 
carbon architecture, or if low-tech approaches are in the midst 
of being consigned to the margins, or even destined to disap-
pearing altogether into history books.
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Area Baseline
(after Stage C)

Final
(as built)

Embodied carbon emissions t CO2 eq. t CO2 eq.

Roof
Building services
Lift
Internal fit-out
Facades
Sanitary (WC, shower, kitchen)
Structure
External works
PV array
Site preparation and excavation

1,170
2,310
  200
2,880
1,630
  210
2,480
1,010
  670
  540

  700
1,920
  140
1,210
  680
  160
1,230
  850
  410
  210

Operational carbon emissions

Regulated energy use 
Unregulated energy use

1,010
2,400

1,010
2,400

Total 16 ,510 10 ,920

32 Office building in Woking 2014 ¥ 2   ∂Green



 9   Longitudinal section with energy concept
  a  Cowl for exhaust air (closed in winters)
  b  Solar control glazing with external shading
  c  Earth ducts for passive cooling (6 concrete pipes, 0,9 m diameter, buried  

1 metre below car park; total length = approx. 450 m)
  d  Roof-integrated photovoltaic  panels (510 m2; peak output 55 kWp)
  e  Displacement ventilation
  f  Two air handling units (maximum air volumes: 7,4 m3/s and 5,4 m3/s, 

 respectively)
  g  High efficiency interior lighting with daylight dimming and occupancy 

 sensors (background light level: 300 lux)
  h  Acoustic tiles with integrated phase change materials
  i  Louvred openings for natural ventilation (open in mid-season)
  j  35 m3 harvesting tank for greywater and attenuated rainwater
  k  Rainwater overflow to purpose-made swale attenuated to the canal
  l  20 boreholes, each 100 m deep, connected to 4 ground source heat pumps 

for heating and cooling (COP: 4 for heating, 4,5 for cooling)
10   Lifetime carbon emissions and reductions achieved during construction
11   Sources of life-cycle carbon emissions over 60 years and their relative impact
12   BREEAM certification results
13   Interior view from the mezzanine level

13

12

Results of BREEAM Final Assessment  
(Version: BREEAM Bespoke 2008)

Category Total 
score

Weighted
score

Management
Health & Wellbeing
Energy
Transport
Water
Materials
Waste
Land Use & Ecology
Pollution
Innovation

100 %
 87 %
 88 %
 93 %
 88 %
 73 %
 86 %
 90 %
 67 %
 50 %

12.00 %
13.09 %
16.63 %
 7.43 %
 5.25 %
 9.17 %
 6.43 %
 9.00 %
 6.67 %
 5.00 %

Total score 90.66 %

Result BREEAM Outstanding
(Pass: 30 %, Good: 45 %, Very Good: 55 %, Excellent: 70 %; Outstanding: 85 %)
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14   Section, south facade/roof  Scale 1:25
  a  Gutter, painted steel
  b  V-struts, painted steel, Ø 323 mm
  c  Downpipe, painted steel
  d  Glulam node, painted steel
  e  Roller blind
  f  Fixed glazing as acoustic baffle
  g  Hinged column as facade support, painted 

steel, Ø 114 mm
  h  Glazing mullion, aluminium, 50 ≈ 218 mm
  i  Sliding door, double glazed, in aluminium frame
  j  Trench heater
  k  Roof (U = 0.18 W/m2K): 

Standing seam roof, aluminium with zinc finish; 
thermal insulation, mineral wool, 270 mm; lami-
nated veneer lumber, 45 mm

  l  Structural glulam beam, 175 ≈ 585 mm
  m  Inner ceiling (U = 1.44 W/m2K): 

Acoustic insulation, mineral wool, 45 mm; PCM 
layer (micro-encapsulated paraffin wax), 
5 mm; birch plywood cladding

  n  Roof lights: 
Double glazing in aluminium frame

  o  Non-structural glulam beam, 100 ≈ 725 mm
  p  PV modules on carrier frame
15   Section and plan of roof cowl  Scale 1:25
16   Wind cowl on roof
17  Diagrid roof during construction
18   Section, roof/northeast facade  Scale 1:25
  q  Castellated column, painted steel,  

344 ≈ 88,9 mm
  r  Glazing support system, aluminium,  

50 ≈ 218 mm
  s  Glazed facade (U = 1.4 W/m2K; g = 0,23):  

Double glazing in aluminium frames
  t  External shading: Fixed larchwood louvres on 

galvanized steel substructure, suspended 
from roof beam

  u  Frameless glass revolving door
  v  Raised access floor, gypsum fibreboard,  

33 mm
  w  Floor plate (U = 0.09 W/m2K): 

Thermal insulation, phenolic resin; 100 mm;  
reinforced concrete floor slab, 300 mm, 
 underside exposed
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