
Introduction

When we think of industrial architecture in the Is-
lamic world, we first need to consider the types of 
manufacturing and commerce the region has tra-

ditionally been engaged in, and how this could evolve in the 
future. A certain amount of industry has long been estab-
lished in India and Turkey, so it is interesting to consider why 
the rest of the Islamic world has not been similarly industri-
alized. While the populations in many of these countries have 
been prohibitively small to support certain scales of industry, 
the simple fact is that it has never been a necessity for a good 
number of Muslim countries to develop alternatives to the 
wealth of natural resources that oil has provided them.

However, this situation is changing. If you examine oil 
data across the globe from the last fifty years, it is clear that 
the quantities found are ever decreasing. The last major find 
took place in the 1970s in the North Sea, and there have 
been few discoveries of any real significance since then. De-
mand for oil has outstripped the rate of discovery since the 
1980s (fig. 1). This particular data has been supplied by an oil 
company, Exxon, yet establishing the exact rate at which oil 
will deplete is difficult to ascertain, and it is estimated that 
at any point within the next ten years, oil production will 
flatten out and then begin a decline.1 It is inevitable, howev-

1 UK Industry Taskforce on Peak Oil & Energy Security (ITPOES), The Oil 
Crunch: Securing the UK’s Energy Future (2008). 

er, that in the not too distant future those countries that cur-
rently depend on oil as their main export will need to find al-
ternatives. Some form of industry could provide one such al-
ternative.

Recent industrial developments in the United Kingdom
Before discussing possible industrial alternatives for oil in the 
Islamic world, it would be helpful to examine recent develop-
ments affecting industrialization in the United Kingdom. 
Amongst the world’s ten centers of large-scale industry, the 
UK is eighth in terms of industrial output. This figure may be 
surprising as the accepted view is one of ongoing decline in 
British industry, yet it also reflects the changing nature of 
that industry over the last forty years. Looking back over Fos-
ter + Partners’ history, one of its very first projects was a fac-
tory in Swindon for Reliance Controls, which was carried out 
in 1967 by Team 4, the name of the architectural practice 
which Norman Foster co-founded (fig. 2). In fact, much of the 
studio’s work in the early years focused on industrial projects. 
Control systems were manufactured and assembled by Reli-
ance in the UK at that time. Since the 1970s, however, such 
production has largely ceased as the manufacture of these 
types of components moved from Britain to the United 
States, and subsequently on to Asia, driven largely by labor 
costs. The Swindon building was demolished a few years ago 
and this type of manufacturing in the UK is still in sharp de-
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Fig. 2: Swindon, United Kingdom, Reliance Controls Factory, Team 4, 1967.

Fig. 1: Amounts of oil 
discovered globally since 1930.
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cline. However, through the application of newer, more ad-
vanced technologies, a new basis for industry has evolved.

By definition, the opportunities are highly specific, and 
have evolved around particular technology and science appli-
cations, which are often described as specialist or niche de-
velopments. In the UK, many of these minor industries can be 
found close to universities with a specific focus on the north-
ern and western fringes of Central London. One example of 
this new advanced industry located in this catchment area is 
the McLaren Technology Center, which was completed in 
2004 (figs. 3-5). While McLaren is well known as a manufac-
turer of Formula 1 cars, they are also specialists in automo-
tive engineering for a range of different applications, not just 
within racing. It is a highly integrated organization, and 
within its headquarters, the design, development, adminis-
tration, management, manufacture, testing, and promotional 
activities of the company all take place under the same roof. 
It is this level of integration that separates the newer indus-
tries from the more usual production-line processes of larger 
or mass market production. The design of everything McLar-
en manufactures happens within the building, and the direct 
feedback from manufacturing instantly informs and advanc-
es design.

McLaren’s administrative groups are engaged in activities 
such as buying parts and specialist components from all over 
the world, establishing racing patents, and seeking sponsor-
ship, so there is incredible diversity, even within the desk-
bound nature of this type of work. Similarly varied is the work 
of the electronics group, the team responsible for making the 
components for racing and road cars, developing hi-fi sys-
tems, and designing electronic technology for a wide variety 
of applications and markets. The manufacture of racing and 
road cars is also highly sophisticated, employing specialist 
devices such as an autoclave—a pressurized chamber where 
the different carbon fiber elements are heated and cured un-
der pressure to produce very lightweight, high-performance 
components. All of these parts come together at the Technol-
ogy Center to complete the McLaren Mercedes SLR road car, 
where it is finished, assembled, and road-tested before it 
reaches the consumer. The whole process takes place within 
the same building. From development to delivery, McLaren 
represents a typical advanced manufacturing company and is 
a good working model of the current nature of industry in 
Great Britain.

This type of industry and the way it functions is a very 
good example of current trends in all areas of the working 

environment. In particular, there is a growing tendency to 
move away from an individual to a more collective way of 
working. Since the 1980s, there have been far fewer people 
working in cellular office spaces, as the nature of the work it-
self is becoming increasingly complex and often beyond the 
capabilities of a single person. Solving today’s business, fi-
nance, and scientific problems requires team effort and 

Figs. 3-5: London, McLaren Technology Centre, Foster + Partners, 2004; 
development spaces and part of the assembly line.
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group activities that now far outstrip the capacity of an indi-
vidual. One by-product of this is to reorganize and refocus on 
developing the social aspects of working just as much as the 
day-to-day concentrated activity of the work itself.

In 2000, before designing the McLaren Technology Cen-
ter, Foster + Partners had completed another new type of in-
dustrial building within the same belt around Central Lon-
don, this time for a computer games company called Elec-
tronic Arts. Here, much greater attention was focused on the 
spaces where social interaction takes place. Everybody in the 
company is driven by deadlines, yet there is tremendous free-
dom in how they are achieved. Creative interaction is central 
to success and there is an awareness that the work seeks 
much of its inspiration in a highly-charged social environ-
ment (figs. 6-8).

This new relationship between a more advanced ap-
proach to manufacturing and new working environments 
could provide a possible route for future industrial develop-
ment in the Islamic world. Its smaller-scale, higher-value fo-
cus relies much less on a developed industrial infrastructure. 
However, it does require a sustainable knowledge platform.

Clark Center at Stanford University
Organized centers of technical excellence around the world 
tend to be focused in long-established locations where major 
advanced technologies have been prevalent for some time. 
However, there are a few surprises (fig. 9). There is a notable 
hub in Israel and a strong technology focus in Bangalore in 
India. The latter is a result of the dot-com era, when a lot of 
cable connection investment took place. It is still one of the 
most ‘wired’ and connected places on earth, proving that 
change can be achieved very rapidly. One pre-eminent center 
of technical excellence, Silicon Valley in the United States, 
offers an interesting case study as it has evolved from hum-
ble beginnings into a centerpiece of the US economy in a lit-
tle over 100 years. At its heart lies Stanford University, the 
institution that started it all.

Stanford, built towards the end of the 19th century, has 
created new wealth and prosperity for the nation, derived di-
rectly from its educational mission. The Clark Center at Stan-
ford University, designed by Foster + Partners and completed 
in 2003, is structured around a science program called Bio-X, 
which has remodelled the landscape of science and techno-
logical research. Bio-X was designed to bring together a 
number of different fields within science, mix them up, and 
allow them to work together via advanced imaging tech-
niques to foster new relationships and bridge connections 
between different scientific disciplines (fig. 10).

The Clark Center’s collective approach to science and 
technology is supported by its architecture (figs. 11 & 12). The Figs. 6-8: London, Electronic Arts building, Foster + Partners, 2000; staff 

socializing.
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Center is oriented and strategically positioned to draw people 
inside and allow function to be clearly articulated through the 
fabric of the building. Some of the best work is developed in 
social spaces. Restaurants and cafés are therefore considered 
essential, along with a real awareness of the importance of 
work-focused social interaction. When you eat and chat, you 
loosen up a bit, but the brain is still working and the mind is 
freer; ideas flow more easily and things can connect. As the 
scientist involved with the project noted, more science is in-
vented in the café than the labs. The space was conceived to 
bring people together, and its form is the result of close col-
laboration with its users. The Clark Center’s philosophy is 
founded in flexibility, openness, and transparency. People on 
the inside are visible to people on the outside. Inside, the 
space is adaptable by the scientists themselves.

A pioneering university such as Stanford invariably gives 
rise to start-up companies by its nature. It is focused on post-
graduate activity and its targeted teaching is aimed at devel-
oping new technology, products, and scientific applications. 
The development of Silicon Valley around Stanford demon-
strates the enormous potential for future industries in and 
around the university. Since the Clark Center opened in 2003, 
there has been a massive shift in emphasis towards the cli-
matic and environmental issues facing us today. If we exam-
ine this new focus and how Stanford is applying itself to this 
new task, we can see a new epicenter of mechanical engi-
neering. This new series of linkages within the campus clear-
ly indicates the new directions that future start-up business-
es will take. Over the next ten years, new start-up companies 
specializing in environmental science are likely to grow in 

Fig. 9: Map of global high-tech clusters.
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and around Silicon Valley, illustrating the progression from 
electronics to bio-science on to new environmental indus-
tries. Analyzing the interrelationship between commercial 
knowledge and learning, it is clear that we can create, via a 
university, a potential new universe of industries, and this is 
happening at a much faster rate than in the past.

The Masdar initiative
With the increased nature of our construction capabilities 
today, we are working at much larger scales of development. 
We can complete the construction of whole cities within in-
credibly short time scales. In contrast, the development of 
universities has historically taken many years to achieve a 
functioning critical mass of activity. Today, we create a 
whole university as if it were a single project. Petronas Uni-
versity of Technology in Malaysia, completed in 2004, offers 
an interesting case in point (fig. 13). The whole campus was 

designed as a single phase and contains a number of special-
ized laboratories, with a clear focus on the petroleum indus-
try, earth sciences, and a series of related disciplines. Their 
work, however, inevitably will increasingly encompass the 
environmental industries in a much broader sense. So if we 
couple the creation of universities with the concept of a new 
advanced type of manufacturing base, and if we can realize 
those universities as larger-scale projects completed in a rel-
atively short timescale, a new ‘post-oil’ economy based on a 
continuous learning population / advanced technology plat-
form is clearly conceivable, particularly if present-day oil 
economics are directed to the task. In this context, it is so-
bering to note that there are approximately 550 universities 
in the entire Muslim world. To put that figure in context, Ja-
pan alone has over 1,000 universities.

Occasionally, a project comes along that draws together 
all the current thinking into a cohesive new program. Masdar 

Fig. 10: Types of research activities and collaboration between departments being carried out at Stanford University’s Climate and Energy Project.
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Fig. 11 & 12: Palo Alto, California, 
United States, Clark Center, Stanford 

University, Foster + Partners, 2003; 
exterior and interior views.



136   Workplaces: The Transformation of Places of Production

Institute of Science and Technology has been designed from 
the outset as a generator, which means that in addition to 
the knowledge center, start-up businesses, supporting ad-
ministration, and all related services are planned from day 
one. The Masdar Initiative, conceived and driven by the Abu 
Dhabi Future Energy Company, is an extraordinary proposi-
tion—using the wealth generated by oil production, it has 
been able to focus on a much longer-term future in educa-
tion, power generation, science, manufacturing, and agricul-
ture.

Students at the Masdar Institute will focus on the envi-
ronment and renewable energies, embracing the entire fu-
ture science and manufacture of everything relating to our 
long-term survival: not just alternative sources of power and 
energy, but also related sustainable technologies, from desal-
ination, water management, waste control, and embodied 
energy, to agriculture and its future in extreme climatic con-
ditions. Each of these activities and areas of research are ac-

commodated within the city and are an integrated part of its 
fabric, alongside homes, businesses, and recreational spaces. 
After all, if Masdar is to be a success, it must be an attractive 
place to live and work in. It must create something unique 
and special for the 90,000 people who will use it (50,000 in-
habitants and 40,000 visitors).

If the footprint of Masdar City were overlaid over Venice, 
it would appear similar in scale, but greater in density. As the 
intention is to achieve a zero-carbon, zero-waste communi-
ty, all aspects of its design and engineering must support a 
sustainable approach to achieve this target (figs. 14 & 15). 
You therefore move around the city by public transport or by 
walking; cars stay at its perimeter and there is a pilot project 
for a personal rapid transit system to shuttle you in to the 
center. Conscious of the hot climate and the need to keep 
walking distances to an absolute minimum, the buildings are 
placed close to one another to create shaded space. Design-
ing a city from scratch allows ideas that wouldn’t be feasible 

Fig. 13: Bandar Seri Iskandar, Malaysia, Petronas University of Technology, Foster + Partners in collaboration with GDP Architects, 2004.
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in existing urban settlements. For instance, the entire city is 
raised 7.5 meters above the desert so that below the pedes-
trian level, all technical services such as the personal rapid 
transit system infrastructure, the water pipes, as well as the 
networks for telecommunications, deliveries, and waste col-
lection can be accommodated.

Due to Abu Dhabi’s climate, the majority of Masdar City’s 
energy will be generated by the sun, either directly via pho-
tovoltaic cells or indirectly through collection by hot water 
pipes. Wind technology plays a lesser role, though the pro-
cessing of waste generated by the city will contribute to ad-
ditional power generation. Looking at the waste cycle in full, 
the lifespan of everything within the city must be analyzed. 
This is a complex equation—to achieve zero waste, which is 
the ambition of Masdar, the lifecycle of every element with-
in the overall design has to be addressed.

Water is an especially vital resource given the region’s 
extreme temperatures, and desalination has been investigat-
ed for some time. Though the process itself consumes consid-
erable energy, if the sun’s energy is harnessed, it is then pos-
sible to create a more ecologically-sound means of creating 
desalinated water. As well as being careful with the available 
water supply—recycling where possible and using graywater 
for flushing toilets or irrigation—the design also explores how 
the residual salt from desalination can be put to use, poten-
tially within construction as there exist a variety of technol-
ogies focused on achieving just that.

Our dependence on mechanical air conditioning is a rela-
tively recent phenomenon. Before it became widespread, 
there was tremendous invention when it came to naturally 
heating and cooling buildings. If we look back over thousands 
of years, at the different ways people created comfortable 
environments in which to live and work, one can see how 
buildings are clustered together to form shaded streets, cre-
ating the dense urban grain that can bring a city to life.

In fact, if we look beyond the last fifty years, we can learn 
a great deal from indigenous forms of desert architecture in 
the Gulf. One example is a cluster of wind towers built in part 
of Dubai’s historic center (now destroyed) that catches the 
natural movement of air immediately above roof level. The air 
is directed down to street level, creating a cooling effect. This 
cooling process demonstrates a highly-developed approach to 
the manipulation of the natural environment. If one strips 
away the architectural design and style of the towers and fo-
cuses on the science employed, their future reinvention could 
have great potential. This ingenuity could provide a founda-

tion for new industries in the region, with an impact that is 
felt beyond the Islamic world, as Masdar, which is intended to 
become a center for the development of new ideas for energy 
production worldwide, aims at demonstrating. These new in-
dustries have the potential to change the way people think 
about the environment and to create something unique 
through the fusion of vernacular traditions and new technol-
ogy, from applying the engineering principles of a sophisticat-
ed water-cooling system in Iran to replicating the urban plan-
ning of the traditional walled city. The Muslim world could 
learn from its own past and also from its own experience with 
harsh climates, which are universally predicted to increase 
throughout the world as a direct result of global warming.

If we look at agriculture and the way things grow, further 
opportunities for exploration start to appear. Can we grow 
plants in partially desalinated water, with different dilutions 
of salt? How can we use algae for water purification and to 
produce plant nutrients? How can we utilize the area sur-
rounding the city to grow food and undertake research and 
development while also creating recreational space for Mas-
dar’s residents? The industrial buildings within the city will be 
flexible since the outcome of the scientific endeavor within 
the Masdar Institute is yet to be known. There could be an in-
dustry for wind turbines, electronic components, or photovol-
taic cells, or alternatively it may concern agriculture or micro-
biology—these activities will emerge as the development 
evolves. Possibly the most wonderful thing about this project 
is that it is becoming a reality—the first phase, the Masdar In-
stitute, is due to open to students by the end of 2010.

The future of industrialized building within the Islamic 
world holds great potential. Oil is a valuable commodity, but 
a carefully-managed transition away from oil-dominated 
economies will be required over the next few decades. Edu-
cation, science, development, and manufacture provide a 
positive route, and a real comprehension of the extremes of 
the environment and climate that encompass many parts of 
the Islamic world could be a major source of industrial devel-
opment.
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Figs. 14 & 15: Masdar City, Abu Dhabi, United 
Arab Emirates, Foster + Partners, under 
construction; bird’s eye view and general 
streetscape view.


