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SUMMARY 
 
In the course of a broader study of the expression of thermal environmental control systems, the 
author paid personal visits to a large number of recently completed major buildings worldwide, 
conducting formal taped interviews of a principal architect (and engineer) involved in each of them. 
While all of the buildings were notable for their use of low energy strategies it was found that almost 
without exception, a high level of cooperation between architect and engineer had been vital to the 
success of the vast majority of these projects.  It seems that the exploration of energy efficient design 
strategies and solutions went hand-in-hand with the highest level of integrated design processes. 
This paper presents the results of an analysis of the interviews of the architectural designers involved, 
in relation to their formal educational and practice backgrounds - highlighting the common factors, the 
unique features, and the most important characteristics of these early learning experiences; and 
attempts to draw some conclusions in respect of the formal education and training of architects.  
 
 
INTRODUCTION 
 
During the 1998/99 period, the author surveyed a number of recent energy efficient buildings in which 
the systems of thermal environmental control, whether active, passive, or mixed-mode, had been 
expressed in their overall architectural design (Baird 2001).  While the focus of the study was on the 
architectural expression of such systems, at both the conceptual and the detail design levels, a 
secondary objective was to elicit information on the educational and training of the members of the 
design teams responsible for these buildings.  Formal structured interviews (some 43 in total) were 
held with members of both the architectural and the building services practices that contributed to the 
design of each building investigated, and others since.  Topics covered included their design 
philosophies and approaches, working relationships with other disciplines, the processes used in the 
case study buildings and, relevant to the theme of this paper, the educational and training regimes to 
which they had been exposed. 
 
It soon became evident that all of those interviewed were highly educated, well travelled and 
experienced professionals. In what follows it is intended to give some flavour of the educational and 
training processes undergone by each and look for some common characteristics or themes.  The 
hope or intention is that this may provide some guidance for those responsible for determining the 
strategic direction of the education and professional development of the designers of the future.  As 
reported elsewhere (Baird, 1999) the design processes involved in the projects investigated were 
notable for the degree of collaboration between the different professionals involved, in particular, a 
willingness on the part of the architect to embrace the contribution of the building services engineer 
and on the part of the engineer to take an holistic view of the building design.  The question one had 
to ask was ‘had the the education and training of these designers influenced their ability to work in 
this way?’   This paper focusses on the education and training of the architects. 



 
THE ARCHITECTS INTERVIEWED AND THEIR BUILDINGS 
 
The architects interviewed, the practices to which they belonged, the specific building project studied, 
and the associated environmental engineering practice, are tabulated below:  
 

Architect 
Interviewed 

Architectural or Multi-
disciplinary Practice 

Building Project 
and Location 

Assoc’d Environmental 
Engineering Practice 
 

Rab Bennetts Bennetts Associates, 
London 

PowerGen HQ, 
Coventry, England 

Ernest Griffiths and Son, 
Wirral 

Will Bruder Will Bruder and 
Associates, Phoenix 

Central Library, 
Phoenix, Arizona, USA 

Ove Arup and Partners, 
California 

Geoffrey Cohen Robert Matthew 
Johnston Marshall,  
London 

Glaxo Wellcome HQ 
London, England 

RMJM, London  
(ie, same practice) 

Mick Duncan Robert Matthew 
Johnston Marshall,  
Edinburgh 

Scottish Office, 
Edinburgh, Scotland 

RMJM, Edinburgh 
(ie, same practice) 

Bill Dunster Michael Hopkins and 
Partners, London 

Inland Revenue 
Offices, Nottingham, 
England 

Ove Arup and Partners, 
London 

David Emond RH Partnership, 
Cambridge 

Ionica HQ, Cambridge, 
England 

Battle McCarthy, London 

Brian Ford Short Ford Associates/ 
Brian Ford Associates, 
London 

Queens Building, DMU 
/Torrent Research 
Centre, Ahmedabad 

Max Fordham and 
Partners, London 

Richard Francis-
Jones 

Mitchell Giurgola and 
Thorp (MGC) 
Architects, Canberra 

Red Centre, UNSW, 
Sydney, Australia 

Ove Arup and Partners, 
Sydney 

Thomas Herzog Thomas Herzog and 
Partner, Munich 

Hall 26, Hannover, 
Germany 

H L Technik, Munich 

Christoph Ingenhoven Ingenhoven Overdiek 
and Partner, Dusseldorf 

RWE HQ, Essen, 
Germany 

Buro Happold, Bath, and H 
L Technik, Munich 

Stephanie Ausbach Uwe Kiessler and 
Partner, Munich 

Science Park, 
Gelsenkirchen, 
Germany 

Ingenieurburo Trumpp, 
Munich 

Gordon Moller Craig Craig Moller, 
Wellington 

Schools of Architecture 
& Design, Wellington, 
New Zealand 

Beca Carter Hollings and 
Ferner, Wellington 

Christopher Nash Nicholas Grimshaw and 
Partners, London 

RAC Regional Centre, 
Bristol, England 

Ove Arup and Partners, 
London 

Manfredi Nicoletti Studio Manfredi 
Nicoletti, Rome 

Udine University, 
Udine, Italy 

 

Nimish Patel Abhikram, 
Ahmedabad,India 

Torrent Research 
Centre, Ahmedabad,  

Short Ford Associates, 
London 

Mick Pearce Pearce Partnership, 
Harare 

Eastgate Centre, 
Harare, Zimbabwe 

Ove Arup and Partners, 
Harare 

Kiyoshi Sakurai and 
Fumio Nohara 

Nikken Sekkei Ltd, 
Tokyo 

Tokyo Gas, Yokohama, 
Japan 

Nikken Sekkei Ltd, Tokyo 

Alan Short Short Ford Associates, 
London 

Queens Building, DMU, 
Leicester, England 

Max Fordham and 
Partners, London 

Tay Kheng Soon Akitek Tenggara II, 
Singapore 

ITE Bishan, Singapore Beca Carter Hollings and 
Ferner, SE Asia 

Martin Webler Webler and Geissler, 
Stuttgart 

Gotz HQ, Wurtzburg, 
Germany 

Marcus Puttmer, 
Heidelberg 

Ken Yeang T R Hamzah and 
Yeang Sdn Bhd, Kuala 
Lumpur 

Menara UMNO, 
Penang, Malaysia 

Ranhill Bersekutu Sdn Bhd, 
Kuala Lumpur 



 
 
These projects include a range of commercial and institutional building types in a range of climates 
and cultures.  The designers too are representative of a range of cultures and educational processes, 
possibly too varied to be readily classified or quantified.  In what follows, an attempt will be made to 
give a very brief synopsis of what emerged, during the interviews with the architects, as some of the 
key educational and training processes and issues. 
 
 
EDUCATION AND TRAINING OF THE ARCHITECTS 
 
Before commencing this (alphabetical) series of mini-biographies (which of course are far too brief to 
do justice to the designers involved), it should be noted that it is education and training in the 
broadest sense that is being reviewed here. 
 
Rab Bennetts knew from an early age that he wanted to become an architect.  A graduate of the 
Edinburgh College of Art’s School of Architecture where he was much influenced by the integrated 
approach taken to design by one of his tutors, he then spent the best part of a decade with Arup 
Associates before setting up his own practice in 1987.  In the early 1980s he had been project 
architect for the (at that time almost revolutionary in concept) naturally ventilated, atrium designed, 
Gateway 2 office for Wiggins Teape at Basingstoke.  To his regret, the developer-led boom that 
followed did not permit that concept to be pursued further - he had to wait a frustrating ten years, 
following the selection of his practice by PowerGen, for that opportunity. 
 
A graduate in sculpture from the University of Wisconsin at Milwaukee, following a period working 
with Paolo Soleri, Will Bruder had started his own practice in 1974.  He had a well-established 
philosophy that building systems were basic to architecture - in his view, real architecture was a 
balance between pragmatism and poetry.  He too had wanted to be a maker or designer of things 
from an early age and was strongly influenced by the work of Wright, Saarinen and Kahn.  In two 
earlier branch libraries for the city of Phoenix, he had been able to test many of the ideas which came 
to full fruition in the Central Library project. 
 
RMJM’s Geoffrey Cohen, graduated from the Liverpool University School of Architecture in 1980.  
While the work of Corbusier was much discussed at that time, so too was that of Kahn and Wright, 
and Banham’s Architecture of the Well-tempered Environment had some appeal.  Following 
graduation, he worked on a range of projects in London.  He then spent the period from 1990 to 1994 
at the Renzo Piano Building Workshop in Genoa, on projects which involved using glazing in difficult 
climatic and environmental conditions, such as the executive meeting room on the south tower of the 
Lingotto Fiat factory in Turin, conceived as a glass bubble, and the Kansai Airport project – at the 
same time coming into contact with Arup’s Peter Rice.  On his return to London he joined RMJM to 
work on the redevelopment of the former Glaxo laboratory, pilot plant and office site into a green 
office and administration campus for Glaxo Wellcome. 
 
Mick Duncan, a graduate of the Edinburgh University School of Architecture during Robert Matthew’s 
tenure as Head in the early 1960s, was also well steeped in the RMJM multi-disciplinary design 
ethos.  While the work of Le Corbusier and Kahn were strong influences during his undergraduate 
years, lectures from structural and building services engineers had been introduced into the 
curriculum for the first time.  Following graduation, he worked with Doxiadis in Greece for a couple of 
years, before returning to Scotland to join RMJM’s Edinburgh office.  While he had not worked directly 
on it, he was quite clear that the National Farmers Union Building (designed a decade earlier by 
RMJM’s London office) provided the model for the Scottish Office project in terms, for example, of its 
energy strategy, even though there were significant differences between the clients involved and the 
environmental technologies employed. 
 
Bill Dunster, architect of the environmental strategy for the Inland Revenue Offices, was also a 
graduate of the Edinburgh University School (though a couple of decades later than Duncan).  While 
there, influenced by the emerging issues of sustainability, he was involved in the design of solar 
houses, became aware of the work of the Hopkins office, and joined that practice in the mid-80s.  He 
became involved in the design of many low energy buildings over the years, such as the Fleet 
Velmead Infants School and the David Mellor Cutlery Factory, gaining experience in the design of 



natural ventilation systems, the exploitation of the thermal mass of large areas of exposed concrete 
ceilings, and the innovative use and close integration of building services. The design progression 
that had occurred in the course of these projects, had enabled the concepts for the New 
Parliamentary Building and the Inland Revenue Offices to be developed with confidence. 
 
The design architect for the Ionica Building project was David Emond, a graduate of the Sheffield 
University School of Architecture, whose programme he remembers as having a strong building 
services and structures component.  Following several years of experience in commercial and other 
projects with different London practices, in which he designed the building envelope and made use of 
the building’s thermal mass to moderate the demands for air conditioning, he joined the Cambridge 
based RH Partnership in 1992 at the start of the Ionica project – a project which was to become 
influential in terms of its employment of a range of energy efficient design principles. 
 
Brian Ford, inspired as a teenager by an exhibition of modernist architecture, attended the School of 
Architecture at Canterbury College of Art, where the education was Bauhaus influenced and the 
curriculum had a strong technical base.  He had his first opportunity to design a low energy house in 
the early 1980s, for a client who wanted his house in Crete to require neither heating nor cooling, 
finding Givoni’s Man, Climate, and Architecture of particular relevance.  He and partner Alan Short 
carried out pioneering work on natural ventilation systems for the Simonds Farsons Cisk Brewery in 
Malta and for the Queens Building at De Montfort University in Leicester, before becoming involved 
as specialist consultants in the design of the Torrent Research Centre in Ahmedabad. 
 
Mitchell/Giurgola and Thorp (MGT) Architects were designers of the Red Centre at the University of 
New South Wales.  The team was led by architect Richard Francis-Jones, a graduate of Sydney 
and Columbia Universities, with the very clear views that ‘A move away from a reliance on artificial 
servicing towards passive systems is very significant for architecture as an integrated cultural activity.’ 
While that precept had influenced earlier smaller projects, the Red Centre ‘… was really the first one 
.... where a real effort had been made to make environmental control integrated with the design 
process, integrated with the architecture, and to really take it on in an expressive way’. 
 
The designer of Hall 26, Thomas Herzog, was a student of the Mies van der Rohe architectural 
tradition at the Technical University of Munich in the 1960s.  His early work was concerned with 
pneumatic structures, but this all changed with the advent of the oil crises of the 1970s, when it 
became all too clear that such structures were energy intensive and hence expensive to operate! 
Having formed his own practice in 1971, he gradually established a reputation, through a series of 
moderately sized projects, progressing to the design of the Design Center at Linz, which opened in 
1994, but all the time pursuing low energy concepts and ideals.  At the same time, he retained a 
significant involvement in teaching, as a professor of architecture sucessively at the University of 
Kassel and at the Technical Universities of Darmstadt and Munich.  In drawing up the European 
Charter for Solar Energy in Architecture and Urban Planning, a document signed by thirty leading 
European architects, he was to write that ‘The aim of our work in the future must, therefore, be to 
design buildings and urban spaces in such a way that natural resources will be conserved and 
renewable forms of energy - especially solar energy - will be used as extensively as possible...’.  Hall 
26 provided yet another opportunity for him to put these principles into practice. 
 
Part of an extended family of architects (including his father, father-in-law, brother, and wife!)  
Christoph Ingenhoven graduated from Rheinisch Westfalische Technische Hochschule (RWTH),  
Aachen, in the mid-1980s, at a period in which both the post-modern and the ecological movements 
were particularly influential – he embraced the latter, and is an admirer of the work of Piano and 
Foster. Soon afterwards, having won a competition for a new business centre for Deutsche Post AG, 
he was able to incorporate green design features such as a wintergarden in this major building. That 
project was closely followed by a refurbishment for Deutsche Telekom in which a double skin facade 
was employed, possibly for the first time. These experiences gave him the confidence to lead one of 
the design teams submitting ecologically oriented designs for the Commerzbank in Frankfurt and the 
RWE HQ in Essen, winning the latter and coming second in the former against stiff international 
competition.  A believer in teamwork, he persuaded Frei Otto, many years his senior, to act as a 
specialist consultant, and involved Ted Happold, Michael Dixon, Tony McLaughlin, and Klaus Daniels 
in the project. He sees all of these as his mentors, as much as his collaborators. 
 



The winning design for the Science Park at Gelsenkirchen was by Uwe Kiessler and Partner of 
Munich.  A well established small practice, it had been involved in the design of a range of building 
types over the previous decades.  Kiessler had experience of designing the kind of facility required by 
the client - from the spatially generous 1988 Technical Centre for the Erco lighting plant in 
Lüdenscheid to the deliberate fostering of communication in the 1991 Gruner and Jahr Publishing 
House with Otto Steidle.  This was Stephanie Ausbach’s first project following her architectural 
education at the Technical University in Munich and ETH (Eidgenossische Technische Hochschule) 
in Zurich.  Neither programme dealt conceptually with environmental control systems, but she learned 
quickly that these were key design issues at Kiesslers. 
 
Gordon Moller who was appointed architect and project manager for the Schools of Architecture and 
Design in Wellington, was a graduate of the Auckland University School of Architecture.  He had 
spent around ten years in multi-disciplinary practices before going into partnership with Craig Craig 
Moller in 1969. He had a very strong grounding and interest in how buildings are put together, and 
had previous experience of applying Kahn’s served/servant space concept in large projects and of 
managing the exposed services of major industrial buildings. 
 
Project architect for the RAC Regional Centre in Bristol, Christopher Nash, studied at the Bristol 
University School of Architecture during the 1970s when its research activities in environmental 
design were expanding under the influence of professors such as Peter Burberry.  Other influences 
included Jean Prouvé and the surrounding works of Brunel – but it was observing the construction of 
the Herman Miller Factory in Bath that promped him to join Grimshaws.  Now a Director of the 
company, he has had experience of many projects throughout the world.  Possibly one of the most 
influential, in terms of integrated design, was the British Pavilion for the 1992 Expo in the challenging 
summertime climate of Seville, when he was in charge of the design team.  He sees the role of the 
architect as one of getting the specialist designers to work together equably and effectively. 
 
The first phase of the new university campus at Udine was completed around 1987. The 1982 
competition was won by Professor Manfredi Nicoletti of the School of Architecture at Rome 
University. A graduate of that university himself, he completed an M Arch at MIT in 1955, studying 
and working under masters such as Gropius, Saarinen, Johnson and Fuller. With a long time interest 
in urban ecosystems, he is aware of the environmental problem from many points of view, from the 
aesthetic, the historical, and the morphological, to the climatic. 
 
Principal architects for the Torrent Research Centre were the husband and wife team of Nimish Patel 
and Parul Zaveri. Both graduates of the Ahmedabad School of Architecture in the early 1970s, they 
had subsequently spent time in the USA, Nimish at an MIT masters programme in urban settlement 
design for developing countries, Parul with Paolo Soleri at the Arcosanti project in Arizona. This was 
followed by two years in Nigeria, teaching and practising architecture, before returning to India in 
1979 to set up practice under the name of Abhikram (Sanskrit for ‘initiation’) and resolving that all of 
their buildings should be able to work during daylight hours using the minimum of electrical energy. 
The strength of their conviction on this and other aspects of their philosophy was such that their policy 
was always to let clients approach them, lest these basic principles be compromised. They have 
developed an holistic approach to design, in which ‘simplicity and commonsense’ (the building users’, 
not the designer’s) are the watchword. 
 
Mick Pearce, architect for the Eastgate Centre in Harare, had a long-standing involvement in energy 
efficient building design and in sustainable architecture.  A student at the AA School towards the end 
of the Smithson period, he had been influenced by visiting lectures of Mies and Kahn, as well as staff 
such as Peter Burberry who taught there at that time, and the writings of Rudolfski.  Immediately prior 
to Eastgate, another project for the same developer had incorporated features such as thermal mass, 
solar shading, and an atrium garden area. It had also been air conditioned, but at a time when such 
equipment was extremely expensive to import, difficult to maintain, and costly to operate; hence the 
client’s interest in a building that could function without such a system, prompted and encouraged of 
course by a confident Mick Pearce who was well aware that the chiller didn’t have much work to do 
thanks to the building’s well integrated and inherently good thermal design. 
 
The design of the Tokyo Gas (Earth Port) building in Yokohama was carried out by a team from the 
multi-disciplinary practice Nikken Sekkei Ltd.  The principals involved in the project were architect 
Kiyoshi Sakurai and architect/engineer Fumio Nohara a graduate of Waseda University.  Having 



gained employment with Nikken Sekkei after graduating from their respective university programmes 
of study, both had worked there ever since - some 20 plus years in both cases.  Sakurai was a 
graduate in architecture from Kyoto University. His course work at that time had included aspects of 
environmental control. He had had the opportunity to apply this knowledge in projects in the 
Philippines, where mechanical cooling was not available, and more recently in the design of a 
seminar house for the Konami Co Ltd which he and Nohara had designed to make the best use of the 
natural energies available at the site. 
 
Completed in 1993, the Queens Building is arguably the best known example of the work of Alan 
Short and Brian Ford in their pioneering efforts to reintroduce the use of natural ventilation into the 
design of large buildings. Not that it was their first, Peake Short’s brewery for Simonds Farson Cisk in 
Malta had provided a severe test of the potential of natural ventilation; nor was it to be their last as 
evidenced by the Torrent Research Centre in Ahmedabad (see previously) and the recently 
completed Contact Theatre in Manchester.  A graduate of the Cambridge (England) and Harvard 
Schools of Architecture (though he confesses to spending quite a bit of time at the MIT as well), Alan 
Short was influenced by the writings of Banham and Koenigsburger and Olgyay.  He worked with Ted 
Cullinan for several years before setting up in practice to undertake the Malta project; the De Montfort 
project followed closely. 
 
One of the first graduates, in 1964, of the then Singapore Polytechnic School of Architecture, Tay 
Kheng Soon researched solar ventilation with K R Rao and spent a brief period at the AA Planning 
School.  He established Akitek Tenggara in 1976 and over the next decade carried out a series of 
residential and commercial projects, meantime further developing and expounding his views on 
tropical city planning.  Regrouped as Akitek Tenggara II in 1988, with new partner Patrick Chia Kok 
Bin, they designed the groundbreaking (for Singapore) ITE Bishan.  Tay Kheng Soon sees the 
practice as multidisciplinary in its thinking, and firmly eschews some of the fashionable, but frequently 
superficial, approaches being taken to sustainability issues, seeing much of it as eco-styling. 
 
Architects for the Gotz HQ in Wurzburg project were the Stuttgart based firm of Webler and Geissler. 
Principal Martin Webler had gained his Diploma in Architecture from Stuttgart University in 1984, in 
the course of which he was much more impressed by the work of the likes of Foster, Prouvé and 
Fuller, than that of the contemporary exponents of post-modernism.  He had then spent four 
‘apprenticeship’ years with Norman Foster and Partners, working on projects such as Stansted 
Airport north of London, and Century Tower in Tokyo.  Returning to Stuttgart in 1988, he and Garnet 
Geissler formed a partnership in 1990.  Conscious of the challenge to design buildings which utilise 
environmentally friendly technology, reduce both pollution and running costs and simultaneously offer 
their users more light, comfort and a feeling of well-being, he saw the Gotz Headquarters as an 
opportunity not only for producing good design in the sense of artistically convincing, efficient and 
sustainable form, but also for offering them (as architects) a return to the role of creative initiator (as 
opposed to stylist) and main coordinator of the team of specialists. 
 
Menara UMNO, Penang, was designed by the Kuala Lumpur based architectural firm of T R Hamzah 
and Yeang Sdn Bhd.  Set up in 1976 by Tengku Robert Hamzah and Ken Yeang, both Malaysian 
born and contemporaries at London’s Architectural Association School of Architecture in the late 
1960s.   After the AA School, in which he had done his final year under Peter Cook, Ken Yeang had 
joined Alex Pike and John Frazer’s  Autonomous House group at Cambridge, completing his PhD 
there before returning home. He expresses the firm’s overall philosophy as seeking in their design 
work to make a directed contribution towards a sustainable ecological future.  The firm’s many built 
works attest to the partners’ research-based efforts in this direction - from Yeang’s own house in 1984 
through the landmark, award-winning Menara Mesiniaga (1992), to Menara UMNO. 
 
 
DISCUSSION OF EDUCATIONAL INFLUENCES AND TRAINING EXPERIENCES 
 
It must be stressed that no claim is being made as to the statistical propriety of this limited sample of 
particular architects.  The primary purpose of the exercise had been to examine a particular set of 
buildings, and in most cases many more architects than those interviewed had been involved.  
Nevertheless, it was instructive, possibly even revealing, to gain some insight into their backgrounds 
and training.  It is hoped that the findings of this unwitting ‘pilot’ study might provide the incentive for 
others to conduct a more statistically valid survey. 



 
While several of this group stated they had known from an early age that they wanted to become 
architects, or recalled being interested in making things or knowing how things worked, very few had 
any direct family connection with the profession; of those interviewed, Yeang and Ingenhoven were 
the exceptions.  I am unable to relate this to the general population of architects, but it would be 
interesting to know how many of our students follow in father’s or mother’s footsteps. 
 
Unsurprisingly with such a small, geographically spread group, virtually all of them had graduated 
from different schools of architecture.  Pearce and Yeang were the only ones to go to the same 
school (the AA), and apart from these two, all the others attended schools in their home country.  
While several noted an integrated approach to the teaching they had experienced, most did not. 
 
Only a small number had travelled (mostly to the USA as it happened) for postgraduate studies – 
Francis-Jones to Columbia, Short to Harvard, Nicoletti and Patel to MIT.  However, over half those 
interviewed had worked overseas for other firms for extended periods. 
 
When it came to architectural influences, practitioners such as Corbusier, Wright, Kahn, Saarinen, 
Prouvé, Fuller, Piano, and Foster were mentioned frequently, as were engineers such as Peter Rice, 
Frei Otto, Ted Happold, and Peter Burberry.  The writings of Banham, Koeningsberger, Olgyay, 
Givoni, and Rudolfski were also cited as influential by a significant number of those interviewed – 
perhaps not surprisingly in view of the kinds of building design projects with which they were all 
involved. 
 
Apart from the practices with which they were now involved, all of which were pursuing energy 
efficient building design as far as their clients would permit (or in some cases even encourage), 
several others, in which those interviewed had previously worked, were mentioned as having been 
particularly influential. These included the Renzo Piano Building Workshop, Paolo Soleri at Arcosanti, 
and Ted Cullinan, as well as the more overtly multi-disciplinary practices such as Arup Associates, 
RMJM, and Nikken-Sekkei. 
 
Most of those interviewed alluded to a design progression or continuum as they gained experience 
through successive projects.  While that realisation could cause some slight anxiety to our clients, 
development of new design concepts does require a willingness to test those ideas at full scale in real 
life.  All of those interviewed were sufficiently cautious to try one thing at a time, or undertake 
simulations of one kind or another, or consult (world-)widely to check out what was being proposed, 
or otherwise gradually build up their knowledge.  In any case, the clients for the buildings surveyed 
during this exercise were particularly sophisticated and the designers needed clear reasons and 
arguments that would withstand robust scrutiny of what they were proposing, the more particularly as 
energy efficiency was still often seen as an optional, and potentially more expensive, extra. 
 
As far as design issues were concerned, energy efficiency was a primary concern for all of these 
architects, no matter their educational backgrounds.  Natural lighting, natural ventilation, minimisation 
of heating and cooling loads, were all important, no matter the climatic conditions.  Most appeared to 
have learned something of these matters as undergraduates, and had developed a particular interest 
– expertise even – once in practice. 
 
One reviewer has commented that ‘a predisposition to learn more from others would seem to be a 
common factor’ and I am inclined to agree.  In addition, they all gave evidence of being multi-
disciplinary in their thinking and in their practice, while at the same time accepting responsibility for 
the overall leadership of the design team (but without necessarily pre-conceiving the solution).  For 
most, it would appear that was something they had learned while in practice, rather than as 
undergraduates. 
 
 
CONCLUSIONS 
 
It would be foolhardy to attempt any definitive or even general conclusions on the education and 
training of architects from such a small, albeit leading edge in terms of energy efficient design, 
sample of practitioners.  Nevertheless, the above mini-biographies and brief discussion may give 
some useful pointers, both to budding architects and to their teachers and practice mentors. 



 
For example, while it must be good to know from an early age that one wants to follow a career in 
architecture, it is not essential, as evidenced by the response of most of those interviewed.  Neither is 
it necessary to be part of an ‘architectural’ family – though I should have thought it might have some 
advantages; and what with human cloning on the horizon …..!! 
 
I am not sure whether a more extensive survey might have enabled some sort of ranking of schools 
of architecture in terms of their success in turning out architects at the leading edge of well-integrated 
energy-efficient design practice.  This sample will certainly not do so, allowing me to avoid that 
potentially litigious issue.  That said, educators could well take note of the kinds of skills that are 
being exercised by this sample of practitioners – skills in low energy design (and a trend to 
sustainable design), skills in integrated design, skills in design team leadership – and review carefully 
both what it is their students are learning, and how they are learning it.  Where they have a choice, 
students on the brink of enrolment for an undergraduate course should study each school’s 
prospectus well before committing themselves, take as much advice as possible, be prepared to 
switch schools in the early years, and take advantage of any exchange programmes on offer – travel 
really does appear to broaden the architectural mind. 
 
Similarly, the importance of working in a variety of practices in a range of countries has been highlit 
by several of this sample of practising architects.  One had the sense that for many of these 
architects, once graduated and having started in practice, their choice of firm was quite deliberate.  
As pupils in secondary school they may not have had a burning ambition to take up a career in 
architecture, but they now had sufficient knowledge to know what kind of architecture they wished to 
pursue – and if they could not find a suitable firm, then they had the confidence to set up in practice 
for themselves. 
 
Finally, to answer the question posed in the title of this paper – ‘Is integrated education a prerequisite 
for integrated building design and energy efficient buildings?’  On the evidence presented in this small 
sample of practitioners the answer is probably ‘no’ in terms of much of the undergraduate teaching 
processes to which this group of architects was exposed - some schools do try, but really we could all 
do much better by our students in this respect.  In terms of their later training and mentoring the 
answer is a cautious ‘maybe’, through exposure to the real world of practice – though a realisation of 
the advantages of integrated design, and an inate desire to produce wonderful buildings that just 
happen to be energy efficient as well, seems to be the main motivation.  Let us all foster that to the 
best of our abilities! 
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