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Chapter 1
Introduction

1

1.1 Overview of design quality and building performance

The design quality of buildings and their subsequent performance is a pre-
occupation of humankind stretching back to ancient times. And not just
expressed in aesthetic terms, such as the Roman architect, Vitruvius’, three
principles of firmitas, utilitas and venustas – later interpreted as firmness,
commodity and delight in the architectural treatise of Sir Henry Wooton,
The elements of architecture, published in 1624. But Marco Vitruvius was
also a highly practical Roman military engineer and his ten books on archi-
tecture, the only surviving ancient writings on the subject, also contain
sound advice on the construction of military hardware such as catapults and
other siege machinery. Functionality is implicit in the search for optimum
design quality – and although it may not entirely follow form, it is obviously
an integral and essential part of the whole architectural solution. The three
ancient principles of design quality still hold true, and I suspect that they
always will. A building must certainly have firmness, or strength, to resist
the forces of gravity and other natural forces such as those of the wind, not
to mention being robust enough to age and weather gracefully with
optimal maintenance and repair, to fulfil its designed life-cycle, and beyond.
It must be commodious, or functional, or fit for purpose, otherwise what is
the point of building it at all? Even seemingly minor functional shortfalls
can escalate into serious and long-term failings which plague a building’s
life and those of its users. Finally, it should certainly be delightful or 
beautiful – capable of lifting human spirits in regular users and visitors alike,
if it is truly to be called architecture, and not merely utilitarian ‘building’.
Pevsner’s simplistic description of a cathedral as architecture and a bicycle
shed as building, useful in establishing diametric extremes, is less helpful
when assessing the subtle shades of grey between them – and the place
of individual structures in the continuum.

The subsequent performance of a building over its lifetime is inevitably
bound-up with, and begins with, its design parameters, programme, or
brief. Vitruvius’ ancient advice focused on aesthetic matters, and centred
around detailed explanations of architectural orders and column propor-
tions. He was espousing the virtues of Greek architecture mainly for the



purpose of temple building – the aesthetic impact of a religious structure
on its worshippers was the paramount criterion of his design brief. But such
symbolic architecture was closely linked to the continued political power
of such a building’s clients and funders. A tradition continued well into the
Middle Ages with cathedral building, and beyond, to the present day in
secular architecture. A religious, or other such symbolic structure, is per-
forming if it wields power over worshippers and visitors. User comfort, for
example, was certainly secondary, in terms of performance criteria, to
inspiring awe and fear among worshippers, and probably irrelevant as the
initiated did not even enter ancient temples. Fortunately, building users
have become more demanding, and nowadays even a brief, weekly, foray
into an uncomfortable place of worship is largely unacceptable.

Building performance in more complex, modern times, with a plethora
of different building types, is not quite as simple as in ancient precedents.
But, the basic physical dictates of shelter from the elements, ventilation,
sunlight, acoustics and daylight remain the same. Some would say that we
have allowed scientific principles too much reign at the expense of spiri-
tual, symbolic and human aspects. Le Corbusier’s definition of the house
as ‘a machine for living in’ certainly does nothing to dispell this view of con-
temporary architecture and helps to explain the burgeoning membership
of heritage organisations, as well as the general public’s choice of build-
ings such as the Houses of Parliament and St Paul’s as the most popular,
confirming the ‘performance’ success of such political and religious symbols
in the population’s consciousness. Or, possibly, the failure of modern archi-
tecture, made more poignant at a time when the public building estate is
being rebuilt in the United Kingdom – which only happens once in a gen-
eration. However, in a scientific age there are still doubts over the physical
performance of buildings and their ability to provide comfort for all users,
and perform in other areas such as energy efficiency or environmental sus-
tainability. Our architecture is a reflection of the state of society at the time
of construction and society’s conventions, contracts and methods of procur-
ing buildings will always have a strong influence over the results in terms
of design quality – for better or worse. In the words of Winston Churchill,
referring to the Houses of Parliament, ‘. . . first we shape our buildings and
then they shape us’.

The eighteenth century was a simpler time than our own, but even then
there was an urge for a simpler form of society, expressed in the literaure
of Jean-Jacques Rousseau, but also in the architectural theory of M. A.
Laugier (1713–69). Laugier’s Essai sur l’architecture (1755), like most previ-
ous writers on the subject, again invoked Vitruvius in the form of an iconic
image of architectural theory (Figure 1.1 left). The primitive hut was used
by Vitruvius to prove that Greek architecture had transposed the principles
of timber-constructed architecture directly into stone construction. The
functions of the carpentry joints were honestly expressed and contained
the ubiquitous architectural elements of column, pediment and entabla-
ture. These are formal elements which express function in any and every
form of architecture. Laugier’s ideas influenced the development of neo-
classicism and further perpetuated Vitruvius’ theories. The revival of classi-
cal architecture was a search for perfect forms, usually inspired by Andrea
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Palladio’s Renaissance villas and his treatise, Quatro libri, or The four books
of architecture (1570). The four books are partly a theoretical and partly a
practical manual, as Palladio was originally a stonemason who rapidly
became a popular architect to the villa-building classes in and around
Venice. The books are well illustrated with Palladio’s completed works and
idealised versions of unimplemented projects, establishing a ‘pattern 
book’ format that became essential for all future manuals on architecture.
Palladio’s acknowledged debt to Vitruvius, and the four books’ subsequent
popularity, further enshrined the ancient Roman’s principles in all ages of
Western architecture. Palladianism took a strong hold on architecture in the
British Isles, first with Inigo Jones, Christopher Wren and Vanbrugh. Later,
the patronage of Lord Burlington ensured that British Palladianism was
popular well into the nineteenth century. Although, doubts over the suit-
ability of a form of architecture conceived in a Mediterranean climate,
echoed by later doubts over such continental imports, led Alexander Pope
to satirise architects’ choice in verse:

Shall call forth the Winds through long arcades to roar,
Proud to catch cold at a Venetian door,
Conscious to act a true Palladian part.1

However, the timeless power of the classical symbolism of columns and
porticos is shown by the reliance on this device to produce dramatic
entrances to banks, colleges, and other building types. And it is still in use
today, although usually in a stripped down form (Figure 1.1 right).

Figure 1.1 Laugier’s primitive hut from Essai sur l’architecture (1755), and modern stripped-
down portico. Reproduced with permission RIBA Library Photographs Collection.



The search for the perfect building continued in the eighteenth century,
under the patronage of Lord Charlemont and his architect Sir William
Chambers – leaving Ireland with a strong symbol of neo-classicism.
Charlemont was inspired by his grand tour of the classical world which ulti-
mately lasted nine years, including his long residence in Rome. He did,
however, venture further east to Greece, Turkey and Egypt.2 The Casino at
Marino, sited in a park between the centre of Dublin and the airport to the
north, is predominantly informed by Roman classical architecture (Figure
1.2 left, right). Charlemont’s architect, Chambers, was also a writer, and his
Treatise on civil architecture (1759) was highly influential, focused on dec-
orative elements and provided an accessible guide to the use of column
orders. Chambers also presaged the Gothic revival of the nineteenth
century when he called for the preservation and appreciation of medieval
architecture. The Casino is an architectural gem, which, through ingenious
devices, appears externally as a single-roomed, single-storey, Greek
temple. It is, in fact, a sixteen-roomed, three-storeyed, functional
belvedere, or as the name suggests, a small ornamental house. That most
famous of Georgian architects working in Ireland, James Gandon, is also
thought, by some, to have had a hand in the Casino, as he was Chamber’s
pupil in the mid-eighteenth century. It is likely that he executed the working
drawings for the Casino and the composition contains many motifs uncom-
mon to Chamber’s other work (e.g. Somerset House, 1776–86), but sym-
bolic of Gandon’s, such as a surfeit of externally visible windows – most
being top-lights or clerestorys. These are ingeniously hidden by the entab-
lature in this case, along with other devices such as small convex panes of
glass to the windows to disguise the deceit behind, and naturally light each
of the sixteen rooms.3

British architecture became a battle of the styles in the nineteenth
century, with neo-classicism largely holding sway for public buildings early
in the century, such as the National Gallery (1834–8) by William Wilkins
(1778–1839), who was also the architect of another neo-classical portico at
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Figure 1.2 The Casino at Marino, Dublin, by Sir William Chambers, 1764. The urn is a
chimney.



University College London (1826). Wilkins, in common with other architects
of this era, although largely a committed neo-classicist employed other
architectural styles, such as Tudor-Gothic for the New Court of Corpus
Christi College, Cambridge. This is in contrast to his neo-classical essay at
Downing College (1806); the latter was virtually a green-field site, while the
former was adjacent to the oldest, medieval Court in Cambridge. Gothic
and Classic styles battled it out throughout the century for public building
commissions, while an Italianate style became popular for villas; all the
while the search for a British ‘national style’ continued. Ironically, many of
these variegated examples of stylism have become treasured national
icons, but buildings such as the Houses of Parliament were as controver-
sial in their day as other new national parliament buildings are today. Mod-
ernist architecture claims many roots in the freestyle experiments of the
later nineteenth century, such as the stripped, whitewash rendering of
Charles Voysey’s domestic architecture, to the rationalism of Philip Webb’s
Red House for William Morris.

Architecture and design quality is rarely without controversy, as it is
largely viewed as subjective. One person’s ‘carbuncle on the face of a much
loved friend’ is often another’s idea of design perfection. Benchmarks to
help achieve consensus are essential. However, there is invariably a route
back to the ancient treatise of Vitruvius, even if it is sometimes through the
enduring legacy of modern architects such as the American, Robert Venturi,
who often chooses to refract neo-classicism through the lens of Pop Art,
and the popularism of Las Vegas.4 His architecture is in many ways a back-
lash against the simplifications of Modernism, and he uses architectural
history to regain a ‘complexity and contradiction’ in the built environment
– centred, once more, around symbolism and meaning in architecture.5 But,
it is a difficult task to find such meaning in a largely secular society, and
possibly the only way to seek it is through popularism. The ‘architectural
joke’, such as games with scale and proportion of the one-lined meaning,
is rarely enduring, but even this can contain more symbolism than the bland
and meaningless structures that tend to make up most of our modern built
environment. Venturi actually argues for ‘ordinariness’ which he symbolises
as the ‘decorated shed’, as it provides a contrast for the ‘duck’ – the former
containing its meaning in its, often commercially inspired, façade, with a
shed behind it, while the latter subverts its architectural form into the
message or symbol of its function – the building as sign (Figure 1.3 left,
right).* Venturi also invokes Vitruvius’ three principles, but famously
changes the formula Firmness + Commodity + Delight = Architecture, into
a criticism of Modernism’s ‘form follows function’ dictact which implies that
Firmness + Commodity = Delight. Design quality in architecture must
ensure the first two ingredients and also integrate the third and final ingre-
dient to achieve a high quality of architecture.6
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*The ‘duck’ is named after a roadside eatery in Long Island, New York – literally built in
the shape of a duck as an implicit advertisement of its wares.



1.2 Building procurement systems

The method or system by which a building is procured is crucial to conse-
quent design and building performance quality. Defined as the entire
approach to creating the building, including initial approaches to the con-
struction industry, briefing, designing, contract choice, communications
systems, and consultant and client involvement. All too often this choice of
approach is made by default, too late, or simply by choosing the currently
fashionable method from a burgeoning array of alternatives. Unfortunately,
the choice is also often dictated by political or organisational circum-
stances, and approaches dubbed mere ‘funding mechanisms’ have a crucial
impact on subsequent design quality and functionality. Inexperienced
clients in particular are often unsure about how to approach the construc-
tion industry, and ill-advised decisions at the early stages can have disas-
trous consequences.

The Royal Academy of Engineering’s rule of thumb concerning the pro-
portional effect of different stages of a building’s life estimates that the
capital cost is in a ratio of 1 :5 :200 when compared to operational costs
and business costs. Even if this ratio is lower, such as 1 :2 :100, it is still
undeniable that the capital cost of a building is invariably smaller than its
operational costs, and minute against the impact of the building in use for
an average life span of 60 years. Design costs must be an even smaller frac-
tion of this ratio, and if added as an interpolation would probably give the
ratio 0.1 :1 :5 :200 (Figure 1.4). Even seemingly minor functionality prob-
lems, such as narrow corridors or inadequate daylight, will have negative
business, educational or health impacts over the life of the facility. The
whole life context of a building places early decisions, such as choice of
procurement route or system, in a crucial light.

1.3 Chequered history of building procurement systems

The construction industry, like most other industries, has always had its
problems – no doubt these were solved relatively easily in a slave-based
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Figure 1.3 Imaginative buildings for young children – ‘ducks’. The boat and waves are
primary schools. Copyright Joe Low/Architectural Association. This figure is also reproduced
in colour in the colour plate section.



society such as that of the Egyptians building the pyramids, or for that
matter, the Greeks and Romans with their monumental architectural
achievements. Many critics of the industry would hazard that it has not
changed much since those days, and is still ‘brick upon brick’ or ‘stone upon
stone’. A conservative industry, construction has responded slowly to tech-
nological and social change – but the industry was never short of, usually
external, pundits highlighting problems and putting forward, sometimes
simplistic, solutions. Exhortations to emulate other, seemingly more effi-
cient industries, are among the more recent suggestions. But a long line of
such reports litter the history of the UK construction industry in the late
twentieth century, dating back to the Simon Report in 1944, an era in which
there were still some social and technological certainties, and there was
still only, really, one acceptable route of procuring a building – or prefer-
ably ‘architecture’.

There was only one form of building procurement system that was really
respectable at the beginning of the twentieth century. This ‘traditional
system’, which remained essentially unchanged into the 1960s, retained
sharp vestiges of social stratification. Cultured clients would use no other
system. It was approved by architects and they were recognised as head
of the hierarchy. However, increasing social, economic, and technological
change heralded by post-war rebuilding began to show up flaws in the
system. This led Bowley to comment:

It is difficult to see how any system more wasteful of technical
knowledge, intellectual ability, and practical and organising
experience could have been invented.7

The traditional system persisted, despite the technical advances of indus-
trialisation. It was the social agenda of the welfare state, with the need for
a rapid rebuilding programme, that led to the recommendations arising
from successive government reports into the ‘problems’ of the construc-
tion industry. Among the first was the Simon Report (1944), which abhorred
the use of open tendering as ‘contrary to the interests both of the build-
ing owner and of the building industry’. Selective tendering was advocated
in this and later reports, which culminated in its detailed formalisation in
various NJCC codes of procedure.8 Other shortcomings of the traditional
system were variously identified by reports, such as Emmerson’s in 1962.9

He contended that, ‘. . . in no other industry is the responsibility for design
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Figure 1.4 Design influences performance over time.



so far removed from the responsibility for production.’ Such a state of
affairs has obviously been exacerbated by the sociological evolution of the
system in which increased status and influence accrued to the design pro-
fessionals. Architects could further their vested interests by divorcing
design from construction, and increase their influence with the client at the
earliest stages of the project. This schism between design and construc-
tion was not improved by educational initiatives of the late 1950s – the infa-
mous Oxford conference required architects to completely abandon
articles, or apprenticeships, in favour of full-time academic training; fol-
lowed by a few years practical experience.

Emmerson also recommended that unconventional types of contract,
which integrated design and construction, should be carefully considered
by public bodies. The Banwell Committee (1964) went on to advocate
openly the use of such variants of the traditional system as negotiated con-
tracts. Banwell’s main message was that:

. . . the various sections of the industry have long acted inde-
pendently. We consider that the most urgent problem which
confronts the construction industry is the necessity of thinking
and acting as a whole.10

However, such well meaning platitudes belie the inherently fragmented
nature of the building industry. Any attempt to integrate design and con-
struction has to contend with the disparate socio-economic and organisa-
tional objectives of the various protagonists. The client is clearly the key
participant, and increasingly a catalyst for change.11 In the post-war period
up to the early 1970s the majority of building work was implemented using
the traditional procurement system. This was in spite of all the recommen-
dations to use relatively unconventional systems, such as negotiation, serial
tendering and package deals. The economic impact of the oil shocks of the
mid- to late-1970s created a plethora of alternative building procurement
systems – making informed and rational selection of an appropriate system
increasingly difficult. However, there are really only a few generic systems,
and correct selection of an appropriate one is made simpler by classifying
them in terms of their organisational structure (i.e. communications, func-
tions and responsibilities).12

Poor or biased client guidance often leads to inappropriate procurement
systems being selected: even between the three generic systems of ‘tra-
ditional’, ‘design and build’ and ‘management’. The choice of building pro-
curement system is too often made by default, too late, or by choosing the
currently fashionable process which is being lauded in journals and other
publicity vehicles. The National Economic Development Office (NEDO) also
found that customers of the industry ‘lacked sources of information or
impartial advice about the options or alternative courses of action open to
them’ and that, ‘projects were often organised traditionally by default
rather than as a result of a conscious decision’.13

The traditional system relies on the architect ‘taking a brief from his
client’. But the concept of one individual communicating his requirements
to another individual, derived from older professions such as law, was con-
demned as obsolete as long ago as the mid-1960s.14 The main grounds for
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this judgement were that the client is seldom an individual, and they rarely
deal with a single member of the building industry. As traditionally organ-
ised, the system does at least provide the client with an adviser, in the form
of an architect as lead consultant. In this traditional role the architect is pre-
sumed impartial, and acts as a quasi-arbitrator between the client and con-
tractor later in the project. As other consultants are appointed directly by
the client the lines of communication can become unwieldy. This led to the
search for a system with a single point of responsibility, which in turn
encouraged building professionals to laud themselves as proponents of the
ideal system. Inexperienced clients are inevitably influenced by marketing
or other claims that possibly unsuitable systems are appropriate for their
proposed projects.

Successive research consistently stresses the importance of clients accu-
rately choosing an appropriate procurement path to suit their primary
objectives, to facilitate project success. Surveys by the RICS of contracts in
use identified an increasing diversity of building procurement methods. But
the traditional method remains the most familiar, and often preferred, pro-
curement route – and is design-led. A trend has grown, particularly for
complex projects, in the use of management-based arrangements. While
different procurement arrangements will suit different circumstances, some
systems are successively lauded as universal panaceas. Many of these, often
transitory, systems seem to suit the vested interests of their main propo-
nents, rather than the best interests of value-for-money for the client. Many
commentators have observed that clients of the construction industry lack
impartial sources of advice about the services available to them. This
problem was first identified by the seminal Tavistock Institute research
study, Communications in the building industry.15 They contended that
many prospective customers do not know enough about the range of ser-
vices to make an appropriately informed first approach to the industry’s
marketplace; and that the industry should communicate information about
itself. Largely as a result of these findings a client guide was commissioned
by NEDO in 1974 – the importance of the client’s role in the building
process is the central theme of this guide.16 Other client guides were also
produced at this time, most notably the CIRIA guides to discrete procure-
ment routes.

Despite these early attempts to provide the client with guidance, subse-
quent research continued to indicate that customers still lacked sources of
impartial information. The NEDO report, Faster building for industry (1983),
led to the production of a guide aimed at inexperienced clients, Thinking
about building (1985). However, this and earlier guides were not widely dis-
seminated among clients, possibly due to a reliance on inappropriate dis-
semination routes, such as via construction professionals. The Latham
Report reiterated the central role of the client. Latham asserted that clients
are the key to the whole construction process; as they fund it, their wants
and needs should be paramount. While this is largely undeniable, the
absence of civic-minded patronage and trends towards ‘form follows profit’
has led to much lamentation of the quality of buildings, townscape, and
architecture. Clients have a pivotal role to play in these areas as well.
Another problem identified by the Higgin and Jessop report in 1965,15 that
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of communications between prospective clients and advisors, was further
investigated a decade ago. The conclusion was that all disciplines of advisor
proffered advice on procurement options at initial meetings, but this advice
was obviously much constrained by their education, training and experi-
ence. It is also likely that initial advice was biased by the consultants’ vested
interests in the future of the potential project. Recommendations included
the need for guidance for inexperienced clients, before they committed
themselves to a particular procurement option or professional. The dis-
semination of guidance to clients at the very early stages of their projects
needs improvement. The objective choice of an appropriate procurement
approach should be a major decision for the building client, as it may have
extensive effects on the subsequent project (Figure 1.5).17

1.4 Cultural context of building procurement systems – public v. private?

Jane Jacobs, the author of The death and life of great American cities
(1961), proposed opposing schools of thought for what she terms com-
mercial and guardian ‘moral syndromes’, in the early 1990s (Figure 1.6).
They effectively relate to simplistic notions of behaviour in the public
(guardian) and private (commercial) sectors of our economy, respectively.
Simplistic because divisions between the two sectors are increasingly
blurred. Jacobs contends that while the two cultures are not mutually exclu-
sive, and fusion can reap harmony in some cases, ‘monstrous hybrids’ rep-
resented by organised crime and the Mafia (practices commerce in accord
with guardian precepts) can also result.18
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Project Objectives
Parameters Traditional Design and build Management

Time

Cost

Quality

Complexity

Competition

Flexibility

Risk

Responsibility

Size

Summary

Time consuming. Design must be complete
before tender stage and construction.
Negotiation quicker.

Price and time certainty before building.
Risk of  claims due to delayed design
information.

Client’s standards explicit in completed
documents. Contractor responsible for
achieving quality on site.

Suitable for medium technology and
complexity. Familiar to many clients.

Highly competitive tenders for all items,
easy to evaluate. Negotiation reduces
competition.

Client controls design. Variations during
construction are possible, at a price.
Medium flexibility.

Risk is apportioned equally between the
client and the contractor.

Usually clear cut division between design
and construction. Familiar roles.

Most appropriate for small–medium projects.

Benefits in cost and quality–but
at the expense of  time.

Faster method. Construction time reduced
because design and building proceed in
parallel.

Virtually guaranteed price and completion
date.

Client cannot control detailed design,
contractor’s performance or the selection of
specialist subcontractors.

Appropriate for standard technology and
low complexity. Simple buildings.

Proposals difficult for client to evaluate. No
direct benefit to client for subcontractors
competition.

Virtually none for the client, after contract
is signed. Later variations will mean heavy
cost penalties. Low flexibility.

Contractor bears almost all the risk.

Single point responsibility. Can be confused
when client’s requirements are detailed.

Applicable to projects of  varying sizes.

Benefits in cost and time–but
at the expense of  quality.

Early start on site possible, before works
package tenders. Design and construction
in parallel.

Client is committed to build on the basis of
target costs. Cost plan, drawings and
specification only.

Client controls design standards and select-
ion of  works contractors. Construction
manager responsible for site quality.

Most appropriate for high technology and
complexity. Sophisticated management.

Limited competition for appointment of
management team. Competition can be
retained for works contractors.

Client can modify design during
construction, without compromising cost
control. High flexibility.

Client bears most of  the risk–almost all for
construction management.

Success depends on the manager’s skills.
Team must be well coordinated.

Most suitable for large, complex projects.
Extremely large for project management.

= Usually most appropriate;
dependent upon specific
project objectves.

KEY

Benefits in time and quality–but
at the expense of  cost.

Figure 1.5 Summary matrix to aid choice of building procurement method at the early
stages of a project.



1.5 Architects and social status

One of the most profound paradoxes of modern architectural practice
stems from the beginning of the eighteenth century: when the title archi-
tect was a pretension claimed by those aspiring to a higher social status,
and a more literary and academic vocation, than the master-builder or sur-
veyor. Many architects conceive of themselves primarily as artists. Begin-
ning with the Romantic tradition, avant-garde artists did not expect to get
rich. It was partly because architecture was perceived as an art for which
remuneration at commercial values was unlikely to occur, that it became a
proper pursuit for a gentleman.19

As the industrial revolution greatly expanded, the building market
catered for many new clients, such as developers, industrialists, public cor-
porations and others. Occupations which were formerly the province of the
upper streams of society began to expand to meet these burgeoning
supply and technological opportunities. Architects, in an attempt to main-
tain their professional image, decided upon exclusion as a way of com-
bating unscrupulous developers and builders; who also offered design
services. The role of the architect as the independent, educated, gentle-
man designer became the model of the nineteenth century. They eschewed
speculation and fee competition, and claimed the independent status 
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Commercial moral syndrome principles Guardian moral syndrome principles

• Shun force • Shun trading 

• Come to voluntary agreements • Exert prowess 

• Be honest • Be obedient and disciplined 

• Collaborate easily with strangers 

and aliens 

• Adhere to tradition 

• Compete • Respect hierarchy 

• Respect contracts • Be loyal 

• Use initiative and enterprise • Take vengeance 

• Be open to inventiveness and 

novelty

• Deceive for the sake of the task 

• Be efficient • Make rich use of leisure 

• Promote comfort and convenience • Be ostentatious 

• Dissent for the sake of the task • Dispense largesse 

• Invest for productive purposes • Be exclusive 

• Be industrious • Show fortitude 

• Be thrifty • Be fatalistic 

• Be optimistic • Treasure honour 

Figure 1.6 Commerical and guardian moral syndrome principles – according to Jane
Jacobs.



permitting action as an impartial arbiter between client and contractor.
Associated professions, who also had concern for status, identified their
own professional roles, exacerbating the process of fragmentation of the
industry. However, during the nineteenth century the role and definition of
the architect was undefined. Many architects acted as developers and
designed, constructed and financed vast areas of new housing in the indus-
trial cities. Men such as Cubbitt (1788–1855) and Nash (1752–1835) proved
that architects could retain stature as designers while involving themselves
in the business of construction. A tradition possibly revived by architects
such as John Portman in the United States, who acted as architect and
developer for hotel projects.

The registrationalists’ more prosaic intentions were to provide for archi-
tects a particular social status, and economic benefits, deriving from a
‘closed shop’ which controlled the market for their services.20 The archi-
tects who saw themselves as artists had opposing ambitions, more akin to
fine artists of the turn of the century; concisely described by Tom Wolfe:

. . . the modern picture of The Artist (sic) began to form: the
poor but free spirit, plebeian but aspiring only to be classless,
to cut himself forever free from the bonds of the greedy and
hypocritical bourgeoisie, to be whatever the fat burghers feared
most, to cross the line wherever they drew it, to look at the
world in a way they couldn’t see, to be high, live low, stay young
forever – in short, to be the bohemian.21

To transpose this artistic analogy to architectural practice seems unrealis-
tic, as the architect’s creative ambitions are immutably bound to capital and
patronage. As, ‘Painters and authors can execute their work in haughty iso-
lation. An architect can only build at somebody else’s expense . . .’.22

However, the vestiges of this bohemian urge sometimes lead to clients’
assertions that architects are arrogant and oblivious to, or ignorant of, their
needs.23 The architectural equivalent of the artistic bohemian ideal was elu-
cidated by a group of ‘artist–architects’; in response to the increasing pro-
fessionalisation of architecture, at the turn of the century:

Legislation has at last reached the domain of art . . . It is not
likely that any one . . . who knows what Art (sic) really means will
be taken in by this chimeral project. To a true artist his art is an
individual matter purely between himself and his artistic con-
science . . . He must go his own way; his art must be absolutely
free, unfettered save by the canons of truth and nature, the lim-
itations of human sense, and the possibilities of his instruments
and his materials.24

More recently, those architects who choose to practise in the realm of archi-
tectural concepts rather than the mundanities of building, are able to
pursue the bohemian ideal. This line of practitioners can be traced from
the Futurists and Constructivists of the early twentieth century through to
Archigram in the 1960s. Some would contend that Archigram epitomised
the visionary spirit of the architect. The ‘vision’ of Archigram heralded the
‘high-tech’ architecture of the late twentieth century; in buildings such as
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the Lloyd’s building. In that sense they could be perceived to have created
an almost ‘future’ surplus value – or predicted a largely self-fulfilling proph-
esy, as some members of the group went on to build their visions. But not
everyone perceives this vision:

The underlying tone of Archigram was one of educated, apo-
litical and anarchic satire. There is a parallel here with the line
in British comedy that led from the Goons to Monty Python.
Both tendencies relied heavily on cartoon graphics, surrealist
imagery, and an over-riding desire to mock and shock the values
of bourgeois, suburban England. Together, Archigram and the
Pythons could well have devised a Ministry of Funny Walking
Buildings.25

1.6 Architecture: art, profession or commercial enterprise?

The separation of architecture as an art from the business of architecture
has a long tradition. In the first century BC Vitruvius praised the ‘gentle-
man’ architect in contrast to the suspect architect of wealth: ‘But for my
part, Caesar, I have never been eager to make money by my art, but have
gone on the principle that slender means and a good reputation are prefer-
able to wealth and disrepute’. Vitruvius also described the tremendous
range of knowledge an architect needs; the burden of such an unwieldy
bundle of expertise weighs heavily upon the profession:

Let him be educated, skillful with the pencil, instructed in geom-
etry, know much history, have followed the philosophers with
attention, understand music, have some knowledge of medi-
cine, know the opinions of the jurists, and be acquainted with
astronomy and the theory of the heavens.26

This burden is certainly not lightened by the great Victorian John Ruskin’s
later invocations of the ideal architect in Lectures on architecture and paint-
ing (circa 1850):

No person who is not a great sculptor or painter can be an archi-
tect. If he is not a sculptor or painter, he can only be a builder.

The architect’s primary expertise, as epitomised by the École des Beaux-
Arts, was design as art. This has created a legacy for architecture distinct
from other professions, and partly explains why medicine and law are more
fully developed. Art, or design as conceptual work, has been a difficult com-
modity to sell in a pragmatic marketplace. Since at least the late nineteenth
century, architects have decried the public’s ambivalence toward aesthetic
concerns. For architects as for other professions, the emphasis on academic
training was a means of preserving professional activity for those of social
status. Two forces operated in tandem: educational movements were
established to raise the status of the profession, and professional activity
was kept in the hands of those with status.27 Despite the radical changes
to the context of the architect as the servant of an enlightened patron, to
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that of a high grade technician or ‘technocrat’: the fundamental role of the
architect as a conceiver of buildings remains unchanged. This notion of
enhanced social status accruing to the architect, when compared with other
construction professionals, continued into the nineteenth and twentieth
centuries.

The architect’s traditional role of the mediator between the client or
patron and the builder, however, is obviously challenged by a proliferation
of alternative procurement methods. This role of quasi-arbitrator under the
JCT forms of contract was first challenged by the Latham review, which rec-
ommended the adoption of a hybrid form of the New Engineering Con-
tract (NEC) for all construction projects. The NEC contains the premise that
a project manager is appointed, and that an adjudicator is the first arbiter
of disputes. The NEC explicitly adopts the traditional legal model of two
parties, and two parties only, to the typical bilateral contract (i.e. the
employer and the contractor). Unfortunately, the complex role of the
modern construction professional, with its enhanced dispute resolution
function to avert litigation, has often rendered this traditional contractual
model inadequate.28 That clients now undertake, on their own behalf, activ-
ities that many architects believe are in their domain, is a relatively recent
development in the industry. The competition between architects and other
professions for domination of the building process, however, is a contest
with a long history, extending over centuries.29 Courtney Blackmore asks
why architects have not safeguarded their professional position in the way
that solicitors, doctors or accountants clearly have. He suggests the answer
lies in the nature of the relationship between client and professional adviser.
In professions such as law and medicine the client has little option but to
accept the advice given; as to do otherwise could render him or her in an
illegal or life threatening position. In architecture the consequences of
ignoring advice are rarely as fearful. Additionally, the necessary one-to-one
nature of the professional to client is often lost with larger practices, and
the burgeoning array of specialists necessary to procure a complex modern
building. Finally, everyone has an opinion concerning an aesthetic judge-
ment: and increasing commercialism has led to predominantly pecuniary
evaluations. The demands of increasingly sophisticated and commercial
clients are now playing a central role in reducing the architect’s influence
– not to mention the arrangement of Private Finance Initiative (PFI) 
contracts.

However, there are rarely any universal panaceas to the problems of the
construction industry, as they are usually deeply historically rooted in its
practices. It is all too easy to make architects the scapegoats for general
conditions within the industry. It is even easier if such accusations will
increase the influence of other protagonists and enhance their vested inter-
ests. Some larger clients have also expressed disquiet over the loose con-
trols of management contracting, design-and-build and other procurement
methods. There have been some dramatic examples of inappropriate ‘alter-
native’ procurement forms being used for complex buildings (possibly com-
bined with under-specification), which have resulted in costly remedial
work. Assertations that the public sector brought design–build into disre-
pute by adopting it for the wrong buildings for the wrong reasons are not
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uncommon, as are claims that the system was not the right way to com-
mission high-profile, prestige buildings or buildings on prominent sites. If
speed is essential, that can be achieved in other ways. Many clients are
determined to expand their reliance on the traditional open market tender.
The central role of the client is increasingly recognised, and solutions could
well become client led:

Clients are the key to the whole construction process . . . But
they are distrustful of other sectors of the construction process.
They feel the need to hire consultants to defend their interests,
even when they have chosen the procurement route of con-
tractor-led design, or even if they have commissioned original
designs and then novated the design practice to the
design–build contractor.

Architects design most of the major public and institutional buildings in
the United States, such as schools, universities, museums, city halls, and
airports; but are involved in the design of no more than 50 per cent of the
housing units and only about 30 per cent of the commercial buildings.30

These proportions are probably quite similar in the UK. RIBA past-
president, Frank Duffy, articulated the shift in architects’ workload; from
public sector, socially conscious patronage to private sector market forces
a decade or so ago:

We have not recovered from the trauma of having been so
important in the 1950s and 1960s as handmaidens of the
welfare state. Until the 1970s architects working for commerce
were despised. We haven’t found a comparable commercial
apparatus to get us into the 1980s and the 1990s.31

Duffy also acknowledged that the architectural profession was an economic
failure due to a lack of commercial nous. He reiterates the familiar refrain
that the decline stems from philistinism and lack of patronage, epitomised
by, ‘this wretched government and this deal-saturated, unthinking, cheapo
culture’. He goes on to argue that the ‘supply side’ (construction and prop-
erty companies) has a prevailing mentality to get things built as quickly as
possible to ensure instant gratification for shareholders; many on the supply
side regard design as a luxury. He views architecture as primarily about
‘defining the future’ through knowledge about invention, design and
understanding patterns of use (i.e. ‘vision’).

The implications of the dictates of the supply side, and increasingly the
demand side, trends towards contractor-led procurement methods are
sobering for architects. They get less money, far less status and next to no
control over the quality of the finished building. The prospect of architects
being responsible for less in the building process, and consequently
earning less fees would seem to push the profession to the very edge of
economic viability. Historic comparison of professional incomes dating back
to the 1960s show architects as relatively under-remunerated (Figure 1.7).32

This was at a time when the profession’s role was clearly identified as ‘hand-
maidens of the welfare state’ and should have been valued by society. It
seems strange that architects have consistently earned less than engineers
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and surveyors – yet arguably have higher social status. Suggesting that this
status was originally derived from their historical role, and maintained by
their position as ‘leader of the design team’ under the traditional method
of building procurement. However, alternative procurement systems have
undoubtedly eroded this status. Perhaps levels of remuneration have
improved over the past decade due to the opportunities presented by the
present rebuilding of the public estate – or are architects still heeding 
Vitruvius’ ancient advice on pecuniary matters?

Some commentators find it hard to believe that young people are
attracted to pay levels in the architectural profession. For most professions
there is a clustering of positive attributes, so that a profession that ranks
highly in prestige also pays better. This principle applies to the legal and
medical professions, but not in architecture; resulting in very able gradu-
ates of some of the top architecture schools going on to study law, busi-
ness, and medicine, even after obtaining professional degrees.33 The
economic crisis among architects reached such a point at the time of the
Latham review in the early 1990s, that he remarked upon it quite candidly:

But the morale of the professions, and especially of architects,
has been severely affected by the economic pressures upon
them . . . Professions which feel under-remunerated, margin-
alised, and with their historic and proud role changed to that
of design services subcontractors, will be sucked further into
adversarial stances.34

The mandatory fee scale for architects was abolished in 1983, in the wake
of criticism from the Office of Fair Trading. But, the restrictions on archi-
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tects’ advertising were lifted, following a Monopolies Commission Report
on advertising by solicitors, vets and accountants. The ‘directors rule’,
whereby architects could not be directors of limited companies (particu-
larly construction companies), was also abolished. Theoretically, architects
had returned to the status of master-builders and, after a lapse of one
hundred years, could be totally involved in the production of buildings
again in the 1980s. However, architecture is still regarded as a profes-
sion in which there are good opportunities for self-expression and 
individual creativity. But, this myth was dented by American sociological
research:

The problem is that architecture’s self-proclaimed mission is
successful in that it attracts and trains vast numbers of aspiring
artists who define architecture in aesthetic terms. The paradox
is that with its exclusive emphasis on individual expression and
in the absence of many opportunities to be designers, most
architects are anonymous craftworkers; yet they lack the dignity
accorded some craftworkers in earlier times.35

This view is reiterated by Gutman (1988); although he does not confine this
syndrome to architecture, but claims that the downgrading of work respon-
sibilities of individuals with professional degrees is a major concern in many
professions, including medicine, the profession with the most powerful
position in the marketplace. Apparently a large number of physicians who
have been licensed as specialists are forced, because of lack of suitable
openings, to practice family medicine (i.e. General Practice):

However, the distressing feature of the current system is that
many architects with professional degrees may remain locked
in relatively routine, menial, and low-paying jobs for most of
their careers.36

In achieving its economic ambition it is crucial to the success of any pro-
fession that it persuades society to value its services and the benefits deriv-
ing from its expertise. Status is thus crucial to gaining market control and
generating a flow of income by means of strategies of closure which exclude
the unqualified. However, professionalism generates a consequent propen-
sity for arrogance, condescension and a mutual disdain between various
professions themselves – especially when they compete in similar markets.
In America the high failure rate in architectural practice is consistent with
the high bankruptcy rate in the construction industry generally (a similar sit-
uation pertains in the UK). Even offices that survive the cyclical recessions
and depressions in construction typically lose money on a quarter of their
jobs. Perhaps the architectural profession can take solace from Adam
Smith’s commentary on another profession over two centuries ago:

In a profession where twenty fail for one that succeeds, that one
ought to gain all that should have been gained by the unsuc-
cessful twenty . . . The lottery of the law, therefore, is very far
from being a perfectly fair lottery; and, that, as well as many
other liberal and honourable professions, are, in point of pecu-
niary gain, evidently under-recompensed.37
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The profitable architectural practices are generally the larger ones, which
have to resort to bureaucratic management and a corresponding division
of labour. However, such organisational structures are the opposite of the
informal, organic teams necessary for creative and ‘thinking’ activities,
which will engender high-quality design:

. . . that very structure on which (architectural) ideas depend (in
order) to have consequence is composed of the main condi-
tions that disadvantage firms in the market economy.38

This link is also borne out by seminal research in the UK.39 Most British archi-
tects still cling to the notion that their future lies in building original works
of art, to last for ever. The reality looks different. A handful of distinguished
partnerships – what the Americans call ‘signature architects’, with enough
clout to dominate their big projects – will no doubt prosper. But the rest
of the profession can expect a future more in line with life elsewhere in the
world. Working below or alongside contractors and putting up (relatively
temporary) homes for large companies – rather than artistic statements that
will become part of Britain’s built heritage.

A decade ago researchers used a framework for industrial analysis to
understand the competitive context of architectural practices, which con-
siders the following five elements of industry structure:

• Competitive rivalry.
• The threat of substitutes.
• The threat of new entrants.
• The bargaining power of suppliers.
• The bargaining power of buyers.40

They concluded that as a result of these competitive pressures, the 
architect’s position in the ‘value chain’ had changed from being the 
client’s representative, located between the client and all the other
members of the project coalition, to that of reporting to a project 
manager in that position. In some cases, architecture was little more than
just another works package. This is not helped by the fact that the archi-
tectural service is intangible – what is purchased is a capacity to produce,
rather than a product. Ultimately, only the client can judge whether their
objectives have been met in terms of their subjective criteria for project
performance.41

Many commentators asserted that to retain a lead role architects must
broaden their education, so they understand areas like project manage-
ment. The need for architects to widen the professional practice syllabus
to include management theory and practice was a main conclusion of a
RIBA report nearly half-a-century ago.42 But the inherent conflict between
managers’ and professionals’ value systems makes such integration difficult
(Figure 1.8).

The reason that architects have not trained to deal with strategic man-
agement issues is probably because of the stigma attached to the 
management role. Management is usually defined as office administration
– something carried out by an individual with a lower status. It was also
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something of a dirty word, and seen as the antithesis of professionalism.
But the dilemma is that architects’ best claim to a professional ethic is artis-
tic, which risks marginalisation – while a claim to managerial competence
could undermine professional status (Figure 1.9).43

The emergence of large scale and complex buildings is setting the stan-
dard for the skills architects must present to clients – and the manner in
which they organise and present these skills as a means of constituting a
practice. During the 1930s, when the volume of construction work went
down precipitously, applications and architectural enrolments dwindled
too. The process was the result of market decisions by prospective students
– rather than policy decisions by the profession.

1.7 Client’s changing needs and objectives

The age of the client was announced at least two decades ago in the wake
of NEDO’s investigation into Faster building for industry. Latham and Egan
again stressed the central importance of the client’s role in architectural
and building procurement. Viewed philosophically, the client’s era is 
continuous – it is merely a question of discerning what type of client is in
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the ascendant. The problem so often then becomes how the industry
responds to clients’ identified needs and objectives. In a notably conser-
vative industry, resistant to change, the period of transition from one client’s
reign to another is invariable traumatic.44

The development of the architectural profession was fostered by clients
pursuing a guardian culture – successively from members of the aristocracy
to the post-war emergence of the ‘cradle to grave’ welfare state. A halcyon
turning point was the lead up to the turn of the nineteenth century, when
English domestic architecture was celebrated throughout Europe. The
patrons of the time were the nouveau riche industrialists emulating the aris-
tocracy by commissioning country houses, as well as early commercial and
industrial buildings. The demand for architects’ services was undoubtedly
fuelled by notions of conspicuous consumption and pecuniary emulation.45

Architecture became a public service in post-war reconstruction, with the
demand for schools, housing and health buildings driven by social respon-
sibility and Keynesian economics. Architects perceived themselves as firmly
ensconced in the guardian culture.46

The rise of modern commercialism in the construction industry is founded
in Conservative post-war legislation, designed to encourage real estate
activity. An era which saw the making of property millionaires in a period
of lax planning laws and the need for building licences swinging back and
forth. Property becomes a financial asset determined by profitability rather
than social necessity which resulted in the Labour Party calling for the
nationalisation of development land in 1973. The more commercially astute
architects made a premium out of their most vital function, as far as the
property developer was concerned – negotiating the most favourable
terms for, and obtaining planning permission.47 Leading Richard Rogers to
expand upon his ‘thesis’ that ‘form follows profit’ and emphasises the key
role of clients in terms of selection:

No one blames the artist if a museum has a bad collection, or
the author if the library has a bad selection. As long as there
are good painters and writers the blame must fall on those
responsible for selection. The same is true regarding architec-
ture . . . Most contemporary architecture is therefore the
product of stark economic forces rather than the work of a
designer; it represents the logical product of a society which
sees the environment in terms of profit . . . The brilliant, single-
minded efficiency of modern business is endangering both our
culture and our universe.48

1.8 References

1 Rybczynski, W. (2002) The perfect house: A journey with the Renaissance
Master, Andrea Palladio. London: Scribner.

2 O’Connor, C. (1999) The pleasing hours: The Grand Tour of James Caulfeild,
First Earl of Charlemont (1728–1799), traveller, connoisseur and patron of the
arts. Cork: The Collins Press.

3 Duffy, H. (1999) James Gandon and his times. Kinsale: Gandon Editions.

20

1
Introd

uction



4 Venturi, R. et al. (1977) Learning from Las Vegas: The forgotten symbolism of
architectural form. Cambridge, Massachusetts: MIT Press.

5 Venturi, R. (1967) Complexity and contradiction in architecture. New York: The
Museum of Modern Art.

6 Venturi, R. and Scott Brown, D. (2004) Architecture as signs and systems: For
a mannerist time. Cambridge, Massachusetts: Harvard University Press.

7 Bowley, M. (1966) The British building industry: Four studies in response and
resistance to change. Cambridge: Cambridge University Press.

8 NJCC (1972) Code of procedure for selective tendering. RIBA; NJCC (1977)
Code of procedure for single stage selective tendering. RIBA; and NJCC (1983)
Code of procedure for two stage selective tendering. London: RIBA.

9 Emmerson Report (1962) Survey of the problems before the construction indus-
try. London: HMSO.

10 Banwell Committee Report (1964) The placing and management of contracts
for building and civil engineering works. London: HMSO.

11 Latham, M. (1994) Constructing the team. London: HMSO.
12 Ireland, V. (1984) Virtually meaningless distinctions between nominally different

procurement forms. In: Proceedings of the CIB W-65 4th international sympo-
sium on organisation and management of construction, Ontario, Canada, 1,
pp. 203–211.

13 NEDO (1983) Faster building for industry. London: HMSO.
14 Crichton, C. (ed.) (1966) Interdepedence and uncertainty: A study of the build-

ing industry. London: Tavistock Publications.
15 Higgin, G. and Jessop, N. (1965) Communications in the building industry: The

report of a pilot study. London: Tavistock Publications.
16 NEDO (1974) Before you build: What a client needs to know about the con-

struction industry. The Wilson report. London: HMSO.
17 Gameson, R.N. (1992) An investigation into the interaction between potential

building clients and construction professionals. Unpublished PhD thesis, Uni-
versity of Reading.

18 Jacobs, J. (1992) Systems of survival. London: Hodder & Stoughton.
19 Gutman, R. (1988) Architectural practice: A critical review. Princeton: Princeton

Architectural Press.
20 Allinson, K. (1993) The wild card of design: A perspective on architecture in a

project management environment. London: Butterworth-Heinemann.
21 Wolfe, T. (1975) The painted word. London: Black Swan.
22 Kaye, B. (1960) The development of the architectural profession in Britain: A

sociological study. London: George Allen & Unwin.
23 RIBA (1992–93) Strategic study of the profession – Parts 1 & 2. London: RIBA.
24 Norman Shaw, R. and Jackson, T.G. eds. (1892) Architecture, a profession or

an art: Thirteen short essays on the qualifications and training of architects.
John Murray.

25 Fraser, M. (1994) Educated, apolitical, anarchic satire. Architects’ Journal, 11
August, p. 42.

26 Vitruvius, M. (c 30 BC) The ten books of architecture. New York: Dover (1960).
27 Cuff, D. (1991) Architecture: The story of practice. Cambridge, Massachusetts:

MIT Press.
28 Van Deventer, R.C. (1993) The law of construction contracts. Chicester:

Chancery Law.
29 Gutman, R. (1988) Architectural practice: A critical review. Princeton, New

Jersey: Princeton Architectural Press.
30 Gutman, R. (1988) Architectural practice: A critical review. Princeton, New

Jersey: Princeton Architectural Press.

1.8
R

eferences

21



31 Duffy, F. (1993) Designs on the detractors. Financial Times, 13 March, p. 34.
32 Cook, M. (1994) The client and building procurement system selection. Unpub-

lished MSc thesis, University of Bath.
33 Gutman, R. (1988) Architectural practice: A critical review. Princeton, New

Jersey: Princeton Architectural Press.
34 Latham, M. (1994) Constructing the team. London: HMSO.
35 Blau, J.R. (1987) Architects and firms: A sociological perspective on architec-

tural practice. Cambridge, Massachusetts: MIT Press.
36 Gutman, R. (1988) Architectural practice: A critical review. Princeton, New

Jersey: Princeton Architectural Press.
37 Smith, A. (1776) The wealth of nations (Books I–III). Harmondsworth: Penguin

(1986)
38 Blau, J.R. (1987) Architects and firms: A sociological perspective on architec-

tural practice. Cambridge, Massachusetts: MIT Press.
39 RIBA (1962) The architect and his office. London: RIBA.
40 Porter, M.E. (1980) Competitive Strategy. New York: Free Press.
41 Winch, G. and Schneider, E. (1993) The strategic management of architectural

practice. Construction Management and Economics, 11, pp. 467–473.
42 RIBA (1962) The architect and his office. London: RIBA.
43 Winch, G. (1989) The construction firm and the construction project: A 

transaction cost approach. Construction Managment and Economics, 7, 
pp. 331–345.

44 Andrews, J. (1983) The age of the client. Architects’ Journal, 13 July, pp. 32–33.
45 Veblen, T. (1899) The theory of the leisure class: An economic study of institu-

tions. London: George Allen & Unwin.
46 Greenberg, S. (1993) Architecture: A profession or commercial enterprise.

Architects’ Journal, 4 August, pp. 18–20.
47 Marriott, O. (1989) The property boom. London: Abingdon Publishing.
48 Rogers, R. (1991) Architecture: A modern view. London: Thames and Hudson.

22

1
Introd

uction



Chapter 2
Building procurement

23

2.1 Evolution of the building industry and professionalism

The craft guilds of masons and carpenters formed in medieval times was
the nascent phase of the emergent ‘traditional’ system of building pro-
curement. Masters and journeymen comprised the embryonic building pro-
fessions. Master craftsmen were latterday contractors, responsible to the
client for organising labour and materials. Early designs were vernacular
and oft repeated, possibly with embellishments by master craftsmen. This
simple system prevailed, under socio-economic stability, until the sixteenth
century, when master masons began to design. The title ‘architect’ was in
use by this time, as the expansive aspirations of Elizabethan clients, and
travel to the ancient world cultivated specialised design expertise.1

The forerunner of the traditional system, in which an architect supervised
the work of individual trades was the prevalent procurement system in the
eighteenth century (Figure 2.1). The industrial revolution began in Britain
around 1760 and, as it was the first country to industrialise, Britain was
transformed into the leading manufacturing power by about 1850. Larger
and more complex building types emerged which required specialist
expertise such as quantity surveyors, civil engineers, and service engineers.2

The strong flavour of social class distinctions that the system (relation-
ships between building owners, professionals and builders) had acquired
persisted until at least before World War I:

The architects were members of a profession concerned with a
major art, they were confidants of gentlemen and to a consid-
erable extent arbiters of taste. Successful architects at least
were members of the upper middle-class élite. They were gen-
tlemen or regarded themselves as such. Engineers on the other
hand were closely associated with trade and industry; their
training had no cultural significance; they were not artists; they
might be industrialists. In the nineteenth-century social stratifi-
cation they were not really regarded as gentlemen, although
some aristocrats had made notable contributions to engineer-
ing. Certainly they seem to have been regarded by architects
as their social inferiors. Indeed, according to some very distin-
guished engineers, this attitude still persisted after the Second



World War and accentuated the difficulties of co-operation. Sur-
veyors of all sorts were even more definitely socially inferior.
Builders, however wealthy or successful, were in trade and small
builders were little more than glorified craftsmen, ‘cap-in-hand
builders’ as they are sometimes termed. In the architects’ view
the system was hierarchical both socially and in terms of
working organisations. The builders and their workmen formed
the lowest ranks, the architects the highest; the other profes-
sions came in between . . . This was the only form of the system
that was really respectable, and which building owners con-
cerned with culture or social prestige would use.3

This ‘social ranking’ of construction professionals arguably remains largely
unaltered at the extremes; while considerable jockeying for position con-
tinues in-between. The project manager has recently entered the fray and
has rapidly become a threat to architects’ ascendancy. The client was con-
sistently left out of these surveys, until recently. The 1965 study maintained
that they did not ask for a rating of clients’ social status, because they
thought it would vary too much for anyone to be able to make a general
statement about it (Figure 2.2).

The contradiction between architecture as an art or a profession led to
a lengthy debate, between the champions of architecture as an art; and
those who claimed it was a profession, at the end of the nineteenth century.
Some leaders of the profession expected that the architect’s position would
become more powerful if the professionalisation movement, which began
during the 1850s, was successful. Their aims were to ground the knowl-
edge of design in science and reason; an illusive goal when design quality
is so often intangible and sometimes intuitive. However, their efforts were
set against the inexorable rise of professions, based on the application of
scientific techniques to industry, in the mid-nineteenth century. Figure 2.3
shows the chronological separation between the two early professions of
law and medicine, and later professions.

This was the age of Benthamism, self-help, individualism and laissez-faire.
Public hostility to professional associations was probably based on experi-
ence of the physicians and barristers, and the ‘exclusiveness, selfishness
and slothfulness of their fossilised corporations’.4 The struggles associated
with the emancipation of architects from noble patronage contributed to
the slowness of their professional association, and the difficulty of distin-
guishing between artists and craftsmen led to several false starts. By the
end of the nineteenth century all the major professional occupations had
effective associations, and professionalism, as it is understood today, was
an accepted principle.

2.2 Modern building procurement systems

The term ‘building procurement system’ refers to the organisation struc-
ture used by the client to manage the design and construction of a build-
ing project – ‘organisational structure encompasses those formal and
informal means that organisations use to divide and coordinate their work
in order to establish stable patterns of behaviour’.5 Figure 2.4 illustrates the
main categories of building procurement system.
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Date Profession Institution 

1400s

1518

1617

1739 
1745 
1791 

Solicitors
Surgeons 
Veterinary surgeons 

Law Society 
Company of Surgeons 
Royal Veterinary College 

1818 
1834 
1841 
1841 
1847 
1848 
1853 
1855 
1868 
1870 
1871 
1884 

Civil engineers 
Architects 
Pharmacists 
Chemists 
Mechanical engineers 
Actuaries 
Accountants 
Dentists
Surveyors 
Teachers 
Electrical engineers 
Builders

Institute of Civil Engineers (Chartered in 1828) 
Institute of British Architects (Chartered in 1840) 
Pharmaceutical Society 
Chemical Society 
Institution of Mechanical Engineers (Chartered in 1929) 
Institute of Actuaries 
Association of Accountants 
Ondontological Society 
Institute of Surveyors (Chartered in 1881) 
National Association of Elementary Teachers
Society of Telegraph Engineers (IEE) (Chartered in 1921)
Institute of Builders (Chartered in 1980) 

1908 
1922 
1938 

Structural engineers 
Structural engineers 
Quantity surveyors 

Concrete Institute 
Institute of Structural Engineers (Chartered in 1934)
Institute of Quantity Surveyors (merged with 
RICS in 1983) 

Barristers Inns of Court

Physicians Royal College of Physicians 

Apothecaries Society of Apothecaries 

Figure 2.3 Chronological evolution of the professions.

i Bowley, M. (1966) The British building industry: Four studies in response and resistance to
change. Cambridge: Cambridge University Press.
ii Higgin, G. and Jessop, N. (1965) Communications in the building industry: The report of a
pilot study. London: Tavistock Publications.
iii Faulkner, A.C. and Day, A.K. (1986) Images of status and performance in building team
occupations. Construction Management and Economics, 4, pp. 245–260.
iv Stamatis, A.J.P. (1990) Perspectives on project management: A survey of attitudes and
perceptions of project management within the UK construction industry. Unpublished MSc
dissertation, University of Reading.
v Cook, M. (1994) The client and building procurement system selection. Unpublished MSc
thesis, University of Bath. 
1 Predictive survey from the 1994 study.

Rank 1914i 1965ii 1985iii 1990iv 1994v 20001

1 Architect Architect Architect Architect Client Client 

2 Engineer Engineer Surveyor Project mgr Architect Project mgr 

3 Surveyor Surveyor Engineer Surveyor Project mgr Architect 

4 Builder Contractor Contractor Engineer Surveyor Contractor 

5 Contractor Engineer 

Contractor

Surveyor

6 Engineer 

Figure 2.2 Comparative social status rankings, 1914–2000.



The ‘oil shock’ of the early 1970s skewed the clients’ primary criteria of
time, cost and quality. The burgeoning emergence of private sector clients
and property developers as the industry’s main clients, and the massive
increases in interest and inflation rates caused by price increases in crude
oil, meant that time was now of the essence for many projects. Projects
have also become larger and more complex and their clients have encour-
aged the development of new management-based procurement systems
(Figure 2.5).6

However, the recession of the early 1970s also prompted contractors,
who could no longer rely on the professions as a source of work, to market
package deals as a means of improving project performance (mainly time
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Figure 2.4 Categories of building procurement system.
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and cost); and their own position in the marketplace.7 This has led to a pro-
liferation of ostensibly different procurement systems, each being touted
as the ‘best’ (seemingly regardless of the circumstances) by their various
advocates. Some commentators argue that there are really very few generic
systems, which should be discerned by the use of procurement variables
such as price identification (competitive or negotiated); contractor selec-
tion (open or competitive); roles and responsibilities of specialists and so
on.8 In 1965 a Tavistock Institute report identified the area of communica-
tion with prospective clients as a major problem of the industry. They con-
tended that many prospective customers did not know enough about the
range of services, to make the first approach to the industry which 
was appropriate to their needs. The multiplication of ‘nominally different’
procurement systems in the intervening 40 years has not improved this 
situation.9

2.3 Traditional building procurement

The traditional building procurement system is the way in which UK clients
have normally obtained their buildings for the last century and a half. The
client separately appoints specialist consultants as his agents, on a fee
basis, usually with an architect as the primary professional advisor. The role
of the architect was traditionally that of independent designer and inspec-
tor of the construction process. This dual role was formalised in the RIBA
Plan of Work for design team operation, which listed a separate design and
management function for the architect at each work stage.10 The RIBA
updated the plan of work in 1998 to take account of changes in procure-
ment systems. The new RIBA Plan of Work now distinguishes between 
situations where architects are the ‘lead consultant and contract adminis-
trator’ and where they are ‘designer and designer leader’. Other changes
to the Plan reflect changes in practice such as the omission of a ‘bills of
quantities’ stage, due to the proliferation of performance and output spec-
ifications. Stage M – Feedback was also dropped from the Plan, which
included ‘studies of the building in use’ to provide feedback for future
designs. This latter omission was presumably because this stage was simply
not happening in practice. However, there are rumours of the possible res-
urrection of Stage M – Feedback.11

The traditional system is a sequential process, and the design is usually
largely completed before work commences on site. The independent con-
sultants fully design the project and prepare tender documents upon which
competitive bids, often on a lump sum basis, are obtained from main con-
tractors. Theoretically, design is totally separated from construction in the
traditional system; the successful construction tenderer carries out the work
under the inspection of the original design consultants (Figure 2.6).

Due to changes in working practices, and the ever-increasing use of indi-
rect labour by main contractors, subcontractors usually perform the major-
ity of all work. This can result in organisational and programming problems,
particularly if the subcontractors are nominated. As in all procurement
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systems the traditional system has its advantages and disadvantages, and
its suitability should be objectively assessed. As ever, appropriately expe-
rienced people working harmoniously can often overcome theoretical 
disadvantages; while inappropriate people in conflict can lose potential
advantages.

Advantages

• This system has stood the test of time; the well documented ben-
efits are based on familiarity and the satisfaction found with a well
established and well tried method.12

• The sequential nature and emphasis on design should add value
to the quality of the eventual building for many years, compared
to other procurement systems.13

• It is understood by experienced clients, who ideally should have
a single knowledgeable design agent working for them.

• Lump sum tender and bills of quantities allows interim valuations
and variations to be easily implemented.

• The international form of contract (FIDIC) is based on this
system.14
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Disadvantages

• The overall time of procurement under this system may be longer
than other approaches. This can lead to escalating financing costs.

• Extremely low tenders may be submitted in order to win a con-
tract, with the intention of profiting through claims.

• Clients have expressed dissatisfaction, especially in connection
with large and complex buildings.

• Design and construction are separated; which can lead to prob-
lems of buildability, communication, and adversarial attitudes.

2.4 Variants of the traditional system

There are various accelerated forms of the traditional system, which differ
from the parent system only in the way in which the contractor is appointed
or reimbursed. These variants are attempts to speed up the traditional
process by overlapping and integrating the design and construction stages
to varying degrees. This usually means engaging a contractor earlier on the
basis of partial information, by negotiation or in competition. These vari-
ants have not gained popularity mainly due to the fact that the certainty
given by the lump sum and specified time are lost. This is because the vari-
ants usually rely on extending the principle of provisional sums, for work
which has not yet been designed, in the traditional system – to the extent
that pricing is based on approximate quantities or the reimbursement of
actual cost, plus profit.

These variants are ubiquitously known as ‘fast tracking’; where a system
of overlapping the normally sequential stages in design, tendering and con-
struction, involving the letting of subcontracts as the design proceeds,
serves to reduce the overall building procurement time. The NEDO 1983
study, Faster building for industry sought to show that the British con-
struction industry could deliver quickly and efficiently in the right circum-
stances; and concluded that fast building is possible without sacrificing
either cost or quality. They also found that while the traditional system can
give good results, an accelerated approach where stages overlapped
tended to be quicker.15

2.4.1 Two-stage selective tendering

This allows for the early involvement of the main contractor before the
scheme is fully designed. The system is suitable for large or complex build-
ings where buildability could be enhanced by collaboration with the con-
tractor during the design stage. It may also expedite an early start on site,
but this goal could be thwarted by prolonged negotiations at the second
stage tender. A first stage selective competitive tender, based on approx-
imate bills of quantities related to preliminary design information, decides
the successful tenderer who will then negotiate a second stage tender
figure.16 Although a final tender figure is based on a total remeasurement
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of the project once detailed drawings are available; NEDO established that
the effort required to prepare approximate bills was about half of that for
a full measured bill.17

2.4.2 Negotiated contracts

This system restricts the negotiation to one contractor. Similar benefits as
the preceding method can accrue, but usually at some cost premium. The
system is useful where a business relationship, implying a degree of trust,
already exists; such as a contractor already on site carrying out another con-
tract, and where continuity is desired. Other appropriate circumstances
include situations where sufficient tenders or realistic prices cannot be
attracted; and where a special expertise is necessary.18

2.4.3 Continuity contracts

The successful tenderer on a single stage selective bid is advised that,
subject to satisfactory performance, they will be awarded a similar project
to follow on from the first; using the bills of quantity of the original project
as a basis for negotiation. This system obviously requires two similar proj-
ects, although there is no guarantee that the contractor will perform con-
sistently on the second project. The Wood Report grouped this system with
serial contracts and found similar outstanding performance.19

2.4.4 Serial contracts

This system necessitates a number of similar projects (or a building ‘pro-
gramme’) which are awarded to a single contractor on the basis of a com-
petitive tender using a master bill of quantities. The Wood Report surveyed
the performance of this system and found it to be outstanding in terms of
all three of the usual criteria of time, cost and functionality/quality; when
compared to the traditional procurement system. This approach allows con-
tinuity of experienced project teams, bulk buying of materials, and holds
the potential for clients to form consortia to create sufficient demand. The
ensuing economies of scale and cumulative experience gained by the con-
tractor should result in financial benefits to the client.20

Many commentators have questioned the idea that every building project
is unique and feel that serial building is the answer. This is the American
phenomenon of ‘serialised’ or ‘floorplate’ buildings. This involves architects
designing only the shell of a building, while the interior and environmen-
tal services and so on are separated into specialist sub-packages, provided
by different consultants. American architects are used to working in a more
standardised way, and these ‘loft’ buildings (as they are known in the US)
provide tenant flexibility in uncertain and dynamic economic climates.

The American architect, Robert Venturi, recognised this phenomenon
nearly 30 years ago, when he named this type of building the ‘decorated
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shed’. Venturi Scott Brown Associates have designed several university lab-
oratories on historic campuses – or rather they have designed the external
envelope, common rooms and entrance halls. The cores, servicing and
floorplates were designed by a firm of architects that specialises in labora-
tories. These ‘loft’ buildings are highly serviced floorplates, subject to fre-
quent internal modifications.21

2.4.5 Cost-reimbursable contracts

The contractor receives all costs reasonably incurred in carrying out the
work together with a fee. This system is suitable for emergency work or
where, due to complexity or other factors, it is not possible to use even
approximate bills. There are four common variations, cost plus percentage;
cost plus fixed fee; cost plus fluctuating fee; and target-cost. This system
can be advantageous to the client in times of high inflation or where other
major risks are prevalent.22

2.5 Design and build

The essence of this system is that the contractor takes sole responsibility,
normally on a lump sum fixed price basis, for both the design and con-
struction of the client’s project (Figure 2.7). The early 1970s ‘oil shock’, with
its attendant dramatic increase in borrowing and inflation rates, provided
the catalyst for the renewed evolution of design and build; with its promise
of speedy building procurement. However, the principles of this system are
nothing new, as architects such as Christopher Wren (1632–1723) were oper-
ating similar procurement methods centuries ago; before the rise of pro-
fessionalism began to separate architecture from the construction process.23

Nonetheless, some argue that the system was employed injudiciously, par-
ticularly on public buildings, bringing it into disrepute.24 Others commented
on the systematic attempts to downgrade the role of the architect.25

The introduction of a standard JCT form (JCT WCD 81) of contract in the
early 1980s served to formalise this method; this recognition followed
changes in British architects’ codes of practice, which allowed architects to
become directors of construction, or indeed, other limited companies.
There is evidence that design and build standards improved as architects
took up senior appointments in such construction companies, or founded
design and build firms which are predominantly designer-led.26

Clients who prefer the design and build route emphasise the value of 
a single point of responsibility; buildability; and an early start on site.
However, the principal shortcoming of the system relates to lack of control,
particularly over quality, if the client has no independent advisor, or pro-
fessional, safeguarding his interest. There are three different ways in which
design and build contractors organised their activities:27

(1) Pure design and build: specialist firms which endeavour to retain
all the necessary resources and expertise in-house.
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(2) Integrated design and build: these firms have a core of design-
ers and project managers, but buy in additional expertise.

(3) Fragmented design and build: external design consultants are
coordinated by in-house project managers. This permutation
manifests many of the communication and dissonance problems
of the traditional system.

The selection of a design and build contractor is by negotiation or selec-
tive tendering. If the latter option is chosen the number of contractors
should be limited to three at the most, because of the effort involved in
preparing a bid on the basis of the employer’s requirements. There is also
a temptation to underspecify when a performance specification is trans-
lated into an operational version, with obvious repercussions in terms of
the quality, and even the functionality, of the completed building. The
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system is most appropriate for standardised building types, such as indus-
trial space and generic offices, where specialised details or specific quality
are not too important.28

Advantages

• Single point responsibility.
• Virtually guaranteed fixed cost and completion date.
• Integration of design and construction; buildability and overlap-

ping of stages.
• Functionality; the contractor undertakes that the finished building

will be fit for its purpose (unless JCT WCD 81 is used – only
dwellings).

• Simple communications.

Disadvantages

• Variations can be costly and difficult (no bills of quantities).
• The brief or employer’s requirements need careful preparation

(possibly by an independent consultant, such as an architect) to
avoid ambiguity; if they are to be properly satisfied by the con-
tractor’s proposals.

• Design quality may suffer.
• Independent advice is recommended to prepare the brief and

control quality. This will involve additional fees, despite the fact
that contractor’s design costs are not VAT rated.

2.6 Variants of design and build

2.6.1 Package deals

This refers to a design and build project which is chosen ‘off the peg’ from
a catalogue; this affords the client the opportunity to visit similar completed
buildings. While the idea of emulating the manufacturing industry (e.g. the
automobile industry) for a building is attractive in theory, this system uses
a proprietary building system, which rarely satisfies all the client’s needs; in
fact, it usually has to be adapted. A package deal may include the pro-
curement of a suitable site and even arranging the financing and while
package deals provide buildings rather than designs, there were some
serious historic technical failures in systems buildings.

2.6.2 Turnkey system

In this system the contractor provides everything including furnishing and
equipment from inception of the scheme to completion. All the client has
to do is ‘turn the key’ at the end of the contract. The turnkey system shares
many characteristics of the parent system, although the forms of contract
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used are drawn from the process engineering industry – as the system was
pioneered in the US around the turn of the century, where it has been used
for procuring process plants, oil refineries, power stations and such like.29

2.6.3 Develop and construct

The client retains a design consultant, such as an architect, to prepare a
sketch design; which is then developed into detailed drawings by the con-
tractor. This system has similar characteristics to the parent; but many of
the advantages are lost and the responsibility for design becomes nebu-
lous. This system is the most appropriate variant where novation is applied.
Novation refers to the arrangement where a client insists that a successful
contractor should engage one or more of his original consultants to com-
plete the detailed design of the project.30

2.7 Management contracting

This procurement system has antecedents in the concept of fee contract-
ing, which has a long history of specialist use in the UK; dating back to the
1920s and 1930s. Bovis Construction operated fee systems, notably with
Marks & Spencer as a client, for more than 60 years with proven success.
Management contracting increased in popularity in the 1970s when clients
were striving for much shorter project times. Economic factors such as 
an increase in rental values for commercial property, caused by increased
inflation rates as a result of the oil shocks, and the concomitant increase in
interest on borrowed capital were the main driving forces behind this 
phenomenon. The management contractor is brought in virtually at the
outset of the project, on a fee basis, to contribute construction expertise
to the design and to manage, rather than carry out, the construction
process. The appointment of the contractor on a percentage fee, profes-
sional basis, at the beginning of the project facilitates an early start on site
by overlapping the design and construction phases. The work is divided
into convenient packages which are put out to tender to works contrac-
tors, who execute the actual construction work (Figure 2.8). A competitive
element is retained while allowing construction to commence on prelimi-
nary works.

Research has shown that reductions in project duration are due to this
early start on site, rather than economies achieved during the construction
stages. Further research also highlighted the need for appropriate pro-
curement systems to be selected to suit the client’s objectives and cir-
cumstances. This was illustrated by the fact that when management
contracting was employed on large complex buildings time economies
were recorded; whereas there was no evidence to suggest that manage-
ment contracting performed better than the traditional approach on large
simple buildings. Consequently, management contracting is most appro-
priate for large and complex projects when considerable coordination of
specialists is required and early completion is vital.31,32
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This procurement system was formalised in 1987, with the launch of the
JCT Standard Form of Management Contract (JCT 87) and supporting 
documentation. However, the popularity of this system waned towards the
end of the 1980s, suggesting that it was losing out to construction man-
agement. Some influential clients publicly declared the difficulties they had
experienced using the system. This culminated in Olympia and York switch-
ing over to construction management in mid-contract for the Canary Wharf
development, ostensibly due to the intractable problems with the man-
agement contract they were using. However, it later transpired that they
were experiencing financial difficulties, which could have been a contribu-
tory factor in their decision.
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Advantages

• An early start on site is possible.
• Total project duration is reduced by overlapping design and con-

struction stages.
• The contractor is integrated into the design team, which should

improve communications and commitment.
• Price competition is retained as a result of the works package

tenders.
• Reduction in the number of variations is possible.

Disadvantages

• The final price is not certain until the last works contract is let.
• The client carries most of the risk.
• The client has to make a critical early choice of management 

contractor.
• Less opportunity for design development.

2.8 Construction management

This procurement system closely resembles management contracting, with
the critical difference that the construction manager becomes a true con-
sultant to the client. Whereas the management contractor enters into sub-
contracts with works contractors, the client enters into these contracts
directly in construction management.33 Many firms effectively offering the
service of construction management erroneously call it management con-
tracting.34 The confusion over the differences between the two methods,
particularly in the area of risk apportionment, led to the formation of the
Construction Management Forum (CMF), which set out to analyse both
systems and provide practical guidance. The Forum came down firmly in
favour of construction management as the preferred option for clients
wishing to pursue a management procurement system. The main advan-
tages they cited for construction management are the clearer professional
status accruing to the construction manager and his closer relationship with
the client. Construction management is most appropriate when time is of
the essence for clients who have large, complex and expensive buildings
to procure. It gives the client a much greater degree of control and involve-
ment in the project, at the expense of greater risks. In the UK the system
was predominantly used by experienced clients, for the ‘fast track’ con-
struction of multi-million pound prestige office complexes in high capital
value areas such as central London.

The system originated in America in the 1960s under the guise of 
Construction Project Management (CPM), when architects and engineers
began to offer construction management services to their clients. The
system emerged coincident with high inflation resulting from the oil shocks
of the 1970s; and the desire of inexperienced clients to augment their 
construction knowledge, by including a professional construction manager
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as part of their design team. Two different approaches developed to 
construction management: the pure and the quasi-general contractor
approach. In the pure approach the construction manager remains the
client’s agent advisor throughout the process; while in the latter approach
he changes roles to that of general contractor. This latter variant was been
more prevalent in the UK (Figure 2.9).35

The Construction Round Table (CRT) submitted a paper to the Latham
review, during the consultative period, which featured a construction man-
agement approach to procurement. There was also evidence of the origi-
nal American concept of construction management being used in the UK.
In this case an architect cum construction manager claims to have saved 37
per cent of costs by using construction management on projects worth a
few million pounds. Other traditional consultants also embraced the role
of construction manager; with quantity surveyors claiming that it overlaps
with their conventional role.
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Advantages

• Construction advice at the design stage.
• Client has complete control.
• Early start on site and shortened overall duration due to the

overlap of design and construction stages.
• Enhanced client involvement leads to better communications.

Disadvantages

• The client takes all the risk.
• The final price is not certain until the last works contract has 

been let.
• The client is involved in additional administration and needs to

take timely decisions.
• Less opportunity for design development.
• Quality may be jeopardised by emphasis on construction speed.

2.9 Design and manage

This system combines some of the attributes of design and build with those
of generic management contracts. A single organisation is appointed to
design the project, and manage the construction process using works con-
tractors to execute the actual work. It is sometimes known as Design,
Manage and Construct. The system is either contractor- or consultant-led,
with the latter variant also referred to as the Alternative Method of Man-
agement (AMM). The AMM system was developed by an architect, and it
attempts to improve communications and streamline management hierar-
chies (Figure 2.10). The main difference between the two variants is that in
the consultant-led approach, the client enters into direct contracts with
works contractors. The contractor-led variant is similar to the design and
build system and tenderers are usually required to offer a guaranteed
maximum price (GMP).36

The main advantage offered by design and management is an early start
on site and the overlapping of design and construction. The system also
provides for site presence of the designers, to liaise with works contrac-
tors, which facilitates improved communications and quicker decisions. In
common with other management systems there is a need for close client
involvement and timely decisions, all of which can place strain on some
clients. Most management oriented procurement systems are usually
appropriate on large, complex, fast moving projects, where the client has
sufficient internal resources to become fully involved in the project.

Advantages

• Single-point responsibility.
• Suitable for all sizes and types of project.
• Improved communications and decision-making.
• Consultant-led to prioritise main criteria (e.g. architect for design

quality).

2.9
D

esig
n and

 m
anag

e

39



Disadvantages

• Client involvement and internal resources needed (i.e. 
experience).

• Designers on site can be costly.
• No guarantee of final cost, unless GMP used.
• Need for timely client decisions can pressurise some clients.

2.10 British Property Federation system

This system was developed by the British Property Federation, an organi-
sation consisting of the main property developers and financial institutions,
to ‘unashamedly put the client’s interests first’. Although the system was
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little used, it represents the emergence of the experienced client as a cat-
alyst for change within the industry. Its conception was borne out of the
BPF’s members’ frustration at the perceived antiquated structure and poor
performance of the UK construction industry; particularly when compared
to the USA. The system was described as ‘a very detailed administrative
framework’ rather than a procurement system, and drew much from US
practice of the early 1980s. In particular, the ability to pass the detailing of
the design work to the builder, with the tender price based on scheme
drawings and a very full specification. The BPF also claimed that many 
elements of the system were for other procurement systems, such as fast
tracking, management contracting and construction management, but
anecdotal evidence suggests that the method’s use, or elements of it,
remains limited to BPF members (Figure 2.11).37
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The discouragement of a bill of quantities did not endear the system to
many quantity surveyors, and other traditional roles were also challenged.
Dr Martin Barnes, one of the main ‘architects’ of the system, describes his
inspiration as follows:

We looked at the US system, European and UK current practice
and concluded that a forward system was necessary which was
not reflected in any rivals. We started with a clean slate, wrote
down what people should do and avoided using existing pro-
fessional names. We tried to balance incentive with risk.

In an attempt to foster an attitude of shared commitment between
members of the building team they are appointed on the basis of fixed
lump sum, rather than percentages of the construction cost, fees – with
bonuses and penalties for performance against set time and cost targets.
The client appoints a client’s representative, who project manages the
process with no design or construction involvement. The BPF manual
divides the building procurement process into five stages: (1) concept; (2)
preparation of brief; (3) design development; (4) tender documentation and
tendering; and (5) construction. At the beginning of the third stage a design
leader is employed, usually an architect or engineer, who is responsible for
the pre-tender design and approval of the contractor’s design. The client
further protects his interests during the construction phase by appointing
a supervisor, who may be from any of the traditional roles, to ensure that
the project is constructed in accordance with the contract documents.

Advantages

• The client’s interests are paramount.
• Client’s representative provides a single-point responsibility.
• Financial incentives encourage economic design.
• The client has the opportunity to ‘name’ subcontractors.

Disadvantages

• Limited usage resulting in unfamiliarity.
• The threat to traditional roles induced a hostile reaction from the

industry, which is untempered by the BPF’s unwillingness, or inabil-
ity, to provide evidence that the system can achieve its idealised
aims.

• The enlarged professional team and increased risk placed on the
contractor by the absence of a bill of quantities could increase
costs.

2.11 Project management

Project management has its roots in the American petrochemical, defence
and aerospace industries of the late 1920s and 1930s, when a project co-
ordinator function was created. This function of bringing projects of
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immense complexity, size and risk under single control was developed
throughout World War II, mainly by the US Corps of Engineers in cases such
as The Manhattan Project. However, the real development of modern
project management concepts started with the US Atlas and Polaris missile 
programmes of the mid-1950s. NASA’s Apollo programme spectacularly
furthered the cause of project management in the 1960s. Some critics say
that the discipline has failed to deliver on its promises of quality, cost and
time control, and is obsessed with technique, resulting in a flow of forget-
table acronyms, such as PERT, CPM, WBS, and so on. The origins of project
management, such as in the defence industry, meant that there was a
primary, possibly almost exclusive, concentration on the criterion of time.
Nevertheless, Morris has been quoted in a more optimistic vein:

We’re beginning to know how to do it. There’s now a profes-
sional body of knowledge, and we have pockets of expertise
which the Association of Project Managers (APM) is doing a
good job of propagating. But there is a constant problem 
of communicating the message from one generation to the
next.38

2.11.1 Modern project management

Project management is achieving a more rounded profile with research
attention focused on behavioural and organisational aspects, resulting in a
growing body of knowledge to explain some of the human factors which
affect project performance. The match of organisational structure to spe-
cific project circumstances plays a critical role. The increased emphasis on
the human side of project management reflects a different attitude to the
classical management functions of planning, organising, commanding,
coordinating and controlling. The project manager needs to adapt to a
matrix structure, where he frequently has responsibility for project success,
while line managers have ultimate authority over staff resources – a poten-
tially frustrating conundrum. Project managers are the persons in the
middle, between line management and the technical specialist or profes-
sional expert: charged with effecting the potential efficiencies inherent in
a matrix structure. This structure seeks to optimise the task-related (verti-
cal structure) and functional (horizontal organisation) dimensions of the
project, using the project manager as a catalyst. The most obvious possi-
ble disadvantage of the matrix is that at some level someone has two
bosses.39 To quote Gaddis’ (1959) description of the matrix structure ideal
created by project management; from his classic definition of the project
manager:

The obvious organisational goal is to seek the advantages of
both – the vertical structure in which the control and perform-
ance associated with autonomous management are maintained
for a given project, and the horizontal in which better continu-
ity, flexibility, and use of scarce talents may be achieved in a
technical group.40
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2.11.2 Construction project management

The matrix arrangement is also the most common form of organisational
structure for project management in the construction industry (Figure 2.12).
The project manager has to deal with separate functions, such as the archi-
tect, quantity surveyor, engineers and contractors; and these functions are
usually contained in separate autonomous firms. An attempt to enunciate
a project management system for construction is represented by the CIOB’s
Code of practice, which defines project management as follows:

. . . the overall planning, control and co-ordination of a project
from inception to completion aimed at meeting a client’s
requirements in order that the project will be completed on time
within authorised costs and to the required quality standards.41

Unfortunately such definitions focus on ‘managing a project’ and do not
make specific reference to managing people to achieve a project; as
another definition of construction project management does:
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. . . the identification of the client’s objectives in terms of utility,
function, quality, time and cost, and the establishment of rela-
tionships between resources. The integration, monitoring and
control of the contributors to the project and their output, and
the evaluation and selection of alternatives in pursuit of the
client’s satisfaction with the project outcome are fundamental
aspects of construction project management.42

The CIOB Code goes on to define the client’s objective as, ‘obtaining a
totally functional facility completed on time within the authorised cost and
to the specified quality standard’. While this is a worthy objective it appears
to pay scant attention to the human element and the fact that very few
projects are completed within the original scope of the project. Human
factors are particularly prevalent in the protagonists’ different perceptions
of project success, which can result in some projects being perceived as
failures despite meeting all the objective standards of success, in terms of
time, cost and quality. Project success defined in human terms is more
along the lines of the following:

If the project meets the technical performance specifications
. . . and if there is a high level of satisfaction concerning the
project outcome among key people in the parent organisation,
. . . project team, and key users or clientele of the project effort,
the project is considered an overall success.43

2.11.3 Project management – procurement system or management system?

Figure 2.12 suggests that it is possible to use project management with
different building procurement systems. This treatment begs the question
of whether project management is actually a building procurement system
or a management system? This perplexity is further compounded by the
fact that methods such as the BPF system advocate the appointment of a
‘client’s representative’, but this is hardly surprising as a leading proponent
of project management largely devised the system.

On balance, it seems that the commentators marginally favour the dis-
crete procurement system. Although there is still confusion over this basic
distinction and a lack of consensus over the nature of project management.
Most architects feel that it is a procurement route, presumably in compe-
tition with other methods such as traditional architect-led procurement.
This is hardly surprising when the RIBA Plan of Work delineates the sepa-
rate functions of design and management as part of the architect’s role –
and project management largely assumes the latter role.

2.11.4 Role of the project manager

Project management became popular in the UK construction industry in the
1970s, as projects became larger and more complex. Rapidly increasing
interest and inflation rates, caused primarily by the oil shocks, undoubtedly
also played a part in stimulating experienced clients to seek quicker alter-
natives to the traditional system. However, the idea of a project manager
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is not new. Before the establishment of the architectural profession, clerks
or masters-of-works were latter-day client’s representatives or project man-
agers. The CIOB’s client’s guide companion to their code describes the
project manager’s role as follows:

. . . representing the client and providing on his behalf a cost
effective and independent service, correlating, integrating and
managing different disciplines to satisfy the objectives and pro-
visions of the project brief from inception to completion. The
service provided will ensure the client’s satisfaction and safe-
guard his/her interests at all times, as well as giving considera-
tion to the eventual user’s needs, should these be known.44

NEDO identified the need for the inexperienced client to appoint a ‘cus-
tomer representative’ with construction industry experience; a suggestion
which was also mooted, although termed a ‘principal advisor’, in their
earlier strategic client guide, Thinking about building. The ‘Wood Report’
of 1975 suggested that the public sector’s ‘client’s representative’ should
act as a focal point of client requirements, create a clear brief for the
designers, swiftly obtain client decisions, define the weighted objectives
and monitor the performance of the project. The term ‘client’s represen-
tative’ emerges as an alternative to ‘project manager’. But, it is particularly
unfortunate that confusion over nomenclature exists for a function whose
primary objective is to coordinate and increase efficiency.

The primary role of the project manager is to make sure that the work of
the functional specialists, such as designers and works contractors, is co-
ordinated to reduce delays. The project manager becomes the manager of
the whole procurement process for the client, who should integrate the
design and construction phase into a relatively seamless whole. This system
can combine the familiarity of traditional procurement with improvements
to management and communications. Conversely, the appointment of a
project manager can do little more than add an additional layer of bureau-
cracy, as they are duplicating a task that architects thought they already
did. Consequently, it seems that the system is most suitable for large proj-
ects where the additional fees are eclipsed by the perceived benefits of
employing a project manager.

Advantages

• Single-point responsibility, which should improve 
communications.

• There should be a reduction in time and cost, due to improved
management and the overlapping of design and construction;
particularly on large and complex projects.

• Consultants can concentrate on their own specialities.
• Flexibility of tendering arrangements.

Disadvantages

• Selection of a suitable person can be difficult.
• The client pays additional fee for a professional who may do no

more than the design team would do anyway.
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• The project manager could become a postbox, resulting in slow
communication.

• Project manager often has no clearly defined role.
• Ideally the project manager should have construction industry

experience, but this may cause disputes in the design team.

2.12 Professional development system

This system was formalised by Stanhope Properties, who saw their role as
property developers encompassing the management of the entire building
development process. They believed that by managing the process holis-
tically each element was executed to maximum effect.45 The professional
development system represented a paradigm shift away from the tradi-
tional procurement system, as the developer is simply buying in a spe-
cialised design service from the architect; rather than entrusting architects
with the whole process. Stuart Lipton and Peter Rogers of Stanhope per-
ceived themselves as the coordinators of skilled professionals and consult-
ants (e.g. architects, surveyors, engineers, construction manager, investors,
agents, etc.), who constitute an ‘information circle’ to be utilised at the
right time. Figure 2.13 illustrates the organisational structure of this system,
with the experienced client acting as an interface between the client and
the rest of the procurement ‘team’.

The assertion is that clients are so bewildered by the complexities of
procuring a building that they are reticent to approach a professional
directly; preferring instead to deal with a professional or experienced client.
The experienced client mediates between the needs of investors and the
needs of users. Stanhope provided a selection of services to clients, tenants
and investors; including a series of research and position papers on topics
ranging from small power and structural loadings, to occupational densi-
ties and environmental health aspects for commercial offices. Generally,
they contended that British buildings were over-specified, and conse-
quently unnecessarily costly when compared to the USA and Europe. Lipton
and Rogers were intent upon the challenge of bringing the construction
industry, which they considered to be in the 1960s compared to the auto-
motive industry, into the 1990s. They claimed that what was needed 
was:

. . . one warranty, one PI cover, a complete set of drawings
before you start, and a technical specification which reflects 
the need of the consumer rather than butt-covering and 
protectionism.

The model of a coordinating, experienced client buying in specialist ser-
vices at the right time and to maximum effect is analogous to ‘just-in-time’
manufacturing processes. Although they admit that the variable nature of
the building product necessitates building teams and running induction
courses. Stanhope claimed that they established ‘benchmarks’ in eight key
areas of construction: costs; times; specification; contracts; training; health
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and safety; environmental practice; and procurement. They claimed that by
using their customised system of ‘professional development’, by their own
admission a form of construction management (using a unique set of 
integrated contracts), they have regularly achieved construction savings 
of around 30 per cent between 1985 and 1991. Stanhope’s experience
showed them that poor briefing during the early stages of the procurement
process results in problems during construction; and consequent cost and
time over-runs. This emphasises the importance of setting achievable stan-
dards at the outset to ensure success. The implications of such procure-
ment systems are profound for the professions, especially for architects
who are placed on the supply side of the equation, as specialist subcon-
tractors. Professional developers are becoming managers of the whole
process, including parts previously controlled by the architect; making
architecture a business rather than a profession.
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2.13 New Engineering Contract

One of Latham’s more controversial recommendations in 1994 was the
desire to make a clean sweep of the existing JCT standard forms of build-
ing contract as ‘endlessly refining existing conditions of contract will not
solve adversarial problems’. He commended the New Engineering Con-
tract (NEC) as fulfilling many of the principles on which a modern contract
should be based. Although he admitted that there were some necessary
alterations to form a hybrid contract, which he proposed to call the ‘New
Construction Contract’. Latham hailed the NEC as the ‘model for all con-
struction contracts’. It is purportedly based on three main objectives:

(1) Flexibility.
(2) Clarity and simplicity.
(3) Stimulus to good management.

It was designed for use on all construction works and consists of a series
of main and secondary options, which means that the ‘core’ contract is tai-
lored to suit a range of procurement systems: from a lump sum contract
through to a management contract or even construction management.
Each option allocates risk differently between the employer and the con-
tractor, by using different arrangements for payment to the contractor. The
main players in the NEC are the client’s project manager, the client’s super-
visor (a sort of clerk of works); and a named adjudicator who is an inde-
pendent dispute resolver. The emphasis in the NEC on the two parties to
the contract (i.e. the employer and the contractor), and adjudicator would
seem to further marginalise the architect. The contract was used on about
700 jobs worldwide, of which about 30 were in the UK, and about 600 in
South Africa, with reasonably positive results. If an attitude of cooperation
is adopted at the outset, and with sufficient contractor’s management
resources, it can reduce confrontation which improves staff efficiency. But,
under those nearly ideal conditions virtually any contract should work.

Figure 2.14 illustrates the NEC organisation structure, which can be used
for all of the six options. Options which include an ‘activity schedule’ or ‘bill
of quantities’ generally prove most popular. It forces the client to ensure that
the design is complete and the specification is well written. Although there
is an increased volume of information, due to the necessarily quick decision-
making, there is an emphasis on informal means of communication.46

2.14 Private Finance Initiative

In 2000, the government published Public Private Partnerships – the Gov-
ernment’s Approach which defined public private partnerships (PPPs) into
three categories:

(1) The introduction of private sector ownership into state-owned
businesses, using the full range of possible structures, with sales
of either a majority or a minority stake.

(2) The Private Finance Initiative (PFI) and other arrangements where
the public sector contracts to purchase quality services on a long-
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term basis so as to take advantage of private sector management
skills incentivised by having private finance at risk. This includes
concessions and franchises, where a private sector partner takes
on the responsibility for providing a public service, including main-
taining, enhancing or constructing the necessary infrastructure.

(3) Selling government services into wider markets and other partner-
ship arrangements where private sector expertise and finance are
used to exploit the commercial potential of government assets.

Source: HM Treasury, PFI: meeting the investment challenge, July 2003.
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2.15 Building procurement guidance

Architects were the traditional source of clients’ guidance, and acted as
agent or skilled intermediary between patron and builder. Increasing tech-
nical complexity and commercial pressures continue to threaten this role,
and sophisticated clients will approach advisors who express compatibility
with their primary objectives. Inexperienced clients are in a quandary and
random selection of a seemingly appropriate, or well marketed, system 
can result in disastrous consequences. This fact was consistently noted 
in government reviews of the industry, such as the Latham review in 
1994:

Unnecessary disasters can be avoided by choosing the correct pro-
curement route at the start of the project . . . choosing the most
appropriate procurement route and contract will be essential . . .

Research has also consistently shown that the match of a project’s organ-
isation to its environment and objectives is crucial for success. This was 
particularly acute in the public sector, where rigid hierarchies were too
cumbersome to flexibly and dynamically respond to external demands on
the project.47 Detailed analysis of potential clients’ initial interviews, with
building professionals, unsurprisingly shows that the character of such inter-
actions were determined by the specific discipline of the professional
involved. Inexperienced clients are dominated by the particular profes-
sional who sets the initial agenda. All disciplines give more priority to
factors central to their own profession: whether they be programme, cost,
type of contract, aesthetics, or structure. However, the only factor common
to all professionals was that of procurement options or systems, suggest-
ing that they all felt qualified to advise on this aspect, and undoubtedly
give a parochial bias to that advice:

Finally, it is clear that inexperienced clients need guidance 
when they are considering building. Although a number of
guides have been produced there is a problem in dis-
seminating such guides to clients, at the very early stages,
before they have committed themselves to a particular option
or professional.48

One of the earliest and presumably impartial, because it originated from a
government source, was the 1974 NEDO guide Before you build. This pub-
lication distinguished between two generic procurement systems, consult-
ant and contractor led. The guide was based on the results of a survey of
commercial and industrial companies; which estimated that roughly half of
the clients had no experience of the construction industry during the pre-
vious five years. While 20 per cent of the clients were dissatisfied with the
service they had received, about a quarter of them had not clearly estab-
lished their requirements before approaching the industry. The guide
focused on the role of the client and suggested that this needed enhance-
ment in the four areas of: unpreparedness; clearer requirements; explicit
budget; and programme. The situation does not seem to have improved
much almost ten years later, when the NEDO report Faster building for
industry reported the following findings:
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Customers lacked sources of information or impartial advice
about the options and alternative courses of option open to
them. They had no adequate means for assessing the suitabil-
ity of any particular type of construction service for their cir-
cumstances. In consequence they did not make the best use of
the services the industry had to offer, e.g. assistance with devel-
oping briefs and specifications, various management services,
package deals etc.

Thinking about building was published in response to this report in 1985,
and was preceded by a spate of guides into specific procurement systems
emanating from organisations such as CIRIA. Thinking about building was
accompanied by a publicity campaign, but its sole, ill-fated, dissemination
route was through construction industry professionals. The guide was sold
in packs of 100 copies to professionals, accompanied by a set of slides and
marketing notes. The marketing notes encouraged consultants and con-
tractors to offer their services as ‘principal advisers’, and suggested that
the guide and slides could be used when communicating with clients.
Christopher Groome, then secretary of the BEDC within NEDO and respon-
sible for the guide, was quoted at the time of the launch of the guide in
Building magazine:49

. . . potential customers will soon come to expect contractors
and professional advisers to provide the guide as part of their
advisory and support services . . . and if Thinking about build-
ing is universally adopted, no client will ever need to blunder
into the building process again.

Despite sales of around 30,000 the guide was not universally adopted,
partly due to the method of dissemination and the inflexible ‘job lots’ of
100 copies – rather than smaller quantities available directly to prospective
clients. The guide is a strategic overview of the building procurement
process and contains a system selection matrix. It also lists the following
‘seven steps to success’:

(1) Selection of an in-house project executive.
(2) Appointment of a ‘principal advisor’, if required.
(3) Careful definition of your requirements for the project.
(4) Realistic determination of project timing.
(5) Selection of an appropriate ‘procurement path’.
(6) Considered choice of organisations to be employed – ‘choose the

right people’.
(7) Commitment to a site held back until it is professionally appraised.

Faster building for commerce, published in 1988, was intended as a com-
panion volume to the earlier study into industrial building, and identified
the key influence of the client in certain areas. The degree of achieved
project success was reflected in the client’s skill in the following areas:
expressing the client’s objectives for the project in terms of building
requirements, cost and time; defining the client’s procurement strategy;
bringing together a team of specialists; and determining the service the
client expected from each member of that team. The report was accom-
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panied by a plastic disk, which was intended as a decision aid for clients
to ‘dial’ good and average construction times. Good practice for clients is
explored in a chapter of the report, intended to be read alongside the
Thinking about building publication, and synthesising both industrial and
commercial ‘best practice’. The following general conclusions were drawn
as client advice for a successful project:

• Establish priorities.
• Assure the finance.
• Talk to other people.
• Decide on your own role.
• Establish a client contact point.
• Appoint an experienced client representative (if necessary).
• Set up a decision network.
• Use the industry properly.
• Choose your team carefully.
• Explain the project organisation.
• Get the brief right.
• Avoid variations (if possible).
• Monitor the project’s progress.
• Ensure that the project is under control.

Recent guidance for clients from CABE echoes much of the sound historic
advice, such as ‘ten ways to be a successful client’:

(1) Provide strong client leadership.
(2) Give enough time at the right time.
(3) Learn from your own and other successful projects.
(4) Develop and communicate a clear brief.
(5) Make a realistic commitment from the outset.
(6) Adopt integrated processes.
(7) Find the right people for the job.
(8) Respond and contribute to the process.
(9) Commit to sustainability.

(10) Sign off all key stages.50

2.16 Chapter summary

The choice of procurement route is influenced by many issues, not least
the balance between the political and economic climate. In general, the
chosen path is dependent on the client’s priorities in respect of:

• Time.
• Cost.
• Quality.
• Control.
• Size/value.
• Complexity.
• Sustainability.
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There are many variations on four general types of procurement:

• Traditional.
• Design and build.
• Management.
• PFI/PPP.

2.16.1 Traditional procurement

The traditional procurement method involves a complete separation
between design and construction phases of the project. Full design docu-
mentation is produced by the design team prior to the contractors ten-
dering for the work. The client commissions an architect to take a brief,
produce designs and construction information, invite tenders and adminis-
ter the project during the construction period and settle the final account.
The architect will advise the client to appoint other consultants to deal with
particular items such as quantities and costs generally, structural calcula-
tions and heating designs. The contractor, who has no design responsibil-
ity, will normally be selected by competitive tender.

Variations include: two-stage selective tendering; negotiated contracts;
continuity contracts; serial contracts and cost-reimbursable contracts.

Advantages

• The specification is under the full control of the client.
• Higher level of design, delivers better build quality.
• Client’s vision of sustainable building, if clearly set out within the

production information, is more likely to be met.

Disadvantages

• Contractors have to price extensive production information 
documents.

• Contractual conflict.
• Split responsibility.
• ‘Blame culture’ can develop.
• Cost control.

Sustainability

As the contractor has no involvement in the design process, sustainability
in the traditional procurement route is completely reliant on the client and
the design team. Sustainability may be jeopardised during the construction
phase if cost control becomes a significant factor.

2.16.2 Design and build

Design and build is an approach to procurement that grew in popularity in
the late 1980s and 1990s. The contractor provides the client with a fixed
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fee to take responsibility of the design and construction of the project. The
client’s brief can range from a schedule of accommodation, to full scheme
design, to which the contractor must adhere in the tender and design
process. The employer may approach a design and build contractor as soon
as they intend to build. The contractor then takes charge of the project
until completion.

Variations include: package deals; turnkey system; develop and construct;
design novation.

Advantages

• Quicker and cheaper tender period as less production informa-
tion is required for tender.

• Speed of delivery.
• Low-cost process.
• Developers involved in the project at an earlier stage – able to

gain a better appreciation of sustainability issues.
• Single responsibility.

Disadvantages

• The specification is limited and is usually in the hands of the 
contractor.

• Interpretation of specification.
• Design quality can suffer as the role of the original design team

is reduced.
• Loss of sustainability through cost savings.

Sustainability

The key aim of the design and build contractor is to achieve the employer’s
requirements at minimum cost. Unless sustainability is adequately incor-
porated into the requirements, the contractor is unlikely to include any sus-
tainable features within the project.

2.16.3 Management

Management contracting and construction management are known as ‘fast
track’ procurement routes. In the former route the contractor is selected at
an early stage and is responsible for a simple management function for
which a fee is paid. The construction work is divided into a number of pack-
ages, with the contractor’s advice and tenders for these individual pack-
ages invited as appropriate to the programme. The works contractors are
in contract with the management contractor. In the case of construction
management, trade contractors each have a contract directly with the client
who also employs a construction manager to act as project manager. In
both versions of management procurement work begins on site as soon as
possible to enable the first contractors to start while the rest of the scheme
is being designed.
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Variations include: management contracting; construction management;
BPF system; design and manage.

Advantages

• The client has greater flexibility and control over the specification.
• Speed of delivery: ‘fast track’.
• Supply chain interaction.
• Single responsibility.

Disadvantages

• Pressured timescale.
• Coordination.
• Critical interdependence of subcontractor packages.
• Cost uncertainty.

Sustainability

As speed of delivery is of prime concern in management procurement, the
time allowed for the employer to brief consultants or management con-
tractors may be short. Consequently, many sustainable features may not be
incorporated during the design process, or may be left out during the con-
struction phase.

2.16.4 PFI/PPP

The PFI/PPP approach is a style of procurement aimed at determining the
feasibility and cost effectiveness of allowing the private sector to provide
the public sector with capabilities and services. The procedure involves a
group/trust acting as a client body with the help of technical, financial and
legal advisors to provide and manage a building that meets the client’s
requirements for a set period, normally between 10 and 50 years. During
the contract period the client will pay the client body, the PFI provider, an
agreed rent which usually includes running and maintenance costs. A crit-
ical consideration is the balance of risk between the client and PFI provider,
to determine the optimum value for money of the service provision.

Advantages

• The specification concentrates on outcomes/outputs or services.
• Whole life cost is a fundamental consideration.
• All parties involved in decisions.
• Low-energy design encouraged.

Disadvantages

• Ownership at risk.
• Design quality.
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• Fuel tariff fluctuations.
• Team breakdown over the long process.

Sustainability

Depending on the nature of the consortium’s financial commitments to
energy running costs over the life-cycle of a project, PFI should have the
potential to provide a sustainable building. Energy savings may equate to
more profit for the consortium. However, if this is not the case, there is 
far less of an incentive for the consortium to produce a sustainable 
building.

The type of procurement route has a significant impact on the outcome
of a project. Design ideas may be compromised or, in the worse case, jeop-
ardised by demands such as cost and the desire for ease of construction.
Designs that start out with strong sustainability credentials may be realised
as something quite different. The situation is worsened by conflicting
approaches from consultants, contractors and subcontractors. The right
people and good working relationships are necessary for a successful
project. A good start is to involve all participants at the earliest stage 
possible in the project so they have a proper understanding of the key 
aims – this is especially true in the case of sustainable design.
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Chapter 3
Schools

61

3.1 Historical evolution of schools

The school itself should be a lovely place, a feast for the eyes
both within and without. Within there should be a bright, clean
room adorned all round with pictures. Without, however, there
should be an open space next to the school . . . but also a
garden, where the children should be sent from time to time to
feast their eyes on the sight of trees, flowers and herbs.

Jan Amos Comenius, Didacta magna, 1632

Schools were rarely purpose-built in the early middle ages in England,
although many ecclesiastical buildings were turned into schools after the
Reformation in the early sixteenth century. Many of these were actually
former hospital buildings due to their appropriate size for school rooms for
a hundred or so pupils. Surviving foundations such as Winchester and Eton,
founded in 1382 and 1440 respectively, are two notable examples of early
medieval educational buildings.1 They followed typical collegiate models in
the form of a courtyard or series of courtyards – along the lines of the
respective quadrangles and courts of Oxford and Cambridge. Although
there are no physical remains of earlier schools, it is likely that some cathe-
dral cities such as York and Canterbury included grammar (i.e. Latin teach-
ing) and choir schools several hundred years before the middle ages.2 Most
teaching was oral, with only the teacher possessing books, or manuscripts,
before the invention of printing. Even in the mid-sixteenth century there
are still reports of rote-learning in local grammar schools, such as one from
Roger Ascham in Yorkshire:

. . . always learning, and little profiting; learning without book,
everything; understanding within the book, little or nothing;
their whole knowledge, by learning without the book, was tied
only to their tongue and lips and never ascended up to the brain
and head and therefore was soon spit out of the mouth again.3

The Reformation started the reorganisation of school buildings and an
increase in the building of new schools began in the Elizabethan era, with
Westminster possibly being the most famous foundation. Individual 



benefactors gave way to groups who acted as founders for schools within
their towns, with Shrewsbury being a good example. This set the scene for
a renaissance of English grammar schools, and the beginnings of a national
collection of schools in a county which included villages and hamlets as well
as major towns by the late seventeenth century. Major grammar school
foundations at this time included Charterhouse (1611), which met with
some opposition from the philosopher, Roger Bacon. Bacon wrote to James
I in 1612 to the effect that there were already too many grammar schools
and that there was a danger of an oversupply of ‘scholars’.4 However,
grammar schools continued to be founded and the original schoolhouse at
Harrow was built in 1615 – originating from a royal charter obtained 40
years previously by a local yeoman, John Lyons, to provide a free educa-
tion for local scholars.

The eighteenth century saw the decline of local grammar schools, with
many only retaining a handful of free pupils. This spurred the development
of fee-paying boarders into a common mechanism for grammar-school
masters to make ends meet. Through this means some of the older
grammar foundations expanded greatly and the term ‘public school’ was
coined – in the sense of all comers, who could pay, were welcome, rather
than just local, poor scholars. The early nineteenth century heralded a
network of national schools to provide primary education throughout
Britain and Ireland, and the foundation of many new ‘public’ and ‘private
schools’, mainly providing fee-paying secondary education. Public schools
reached their apogee in terms of numbers of foundations in the Victorian
era, with nearly as many foundations, around a hundred, in that century as
in the previous three. New foundations included Marlborough (1843),
Radley (1847), and Clifton (1860). Church schools providing local elemen-
tary education were also widespread. Forster’s Education Act of 1870
allowed the establishment of Education Boards to build Schools.*

The London School Board was established in 1870 as a result of the Edu-
cation Act. Edward R. Robson FRIBA was appointed architect to the Board
in 1871 and initiated the refurbishment of buildings, such as warehouses,
to accommodate the first schools. He began to acquire confined, urban
sites for new schools at the same time. Using the simple device of inviting
six architects to compete for each of the first 30 sites meant that the Board
acquired the ideas of over a hundred architects by late 1872, though not
all the invited architects, leading figures such as Basil Champneys, wanted
to submit schemes for such a modest building type. Evading the earlier
ideas of the social reformer, Edwin Chadwick, who was a member of the
Board, and wanted to experiment with prefabricated buildings to achieve
the required output, ‘. . . on the Crystal Palace principle’, Robson travelled
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* Forster’s Act was intended only to enhance the educational provision that existed. The
two religious organisations that ran schools were given grants and the Act provided for
the establishment of so-called ‘Board Schools’. Education was neither free nor
compulsory under this legislation. Sandton’s 1876 Education Act encouraged school
attendance and parents were made responsible for ensuring that their children received
basic instruction. There was some financial help for poor parents to pay school fees, but
this was not mandatory.



the continent to study school design. Although impressed by the Prussian
model schools, he realised that a synthesis of the best educational and
appropriate architectural ideas was necessary to achieve his vision of the
Board schools ranking as public buildings, expressing dignity and civil 
character.

After the early trial and error stage Robson set about the large and inten-
sive building programme, adopting a necessarily economic Queen Anne
style, brick and sash, usually in London stock brick with accents of red
‘rubbers’ – the latter allowing for limited carved ornamentation (Figure 3.1),
which Robson favoured over the ubiquitous terra cotta features of the time.
Robson completed 174 London Board schools from 1872 to late 1876 
with a small team of a dozen or so assistants, by standardising plans and
detailing. Board school plans were invariably a variation on the idea of 
classrooms ranged around a central assembly hall. It was a monumental
achievement, and consistent in quality. He also found time to write a book
on school design entitled School architecture: the planning, designing,
building and furnishing of school-houses in 1874 – his treatise on school
design. His success lay in the integration of the latest educational theories,
from home and abroad, with good architecture. Despite the sometimes
stark appearance of the Board schools, largely in response to outcries of
extravagance at this new burden on the public purse, there were also local
complaints that some of the schools were so bland as to form blots on the
landscape. The Queen Anne style certainly worked in terms of the dictates
of light and ventilation, with the high ceilings and windows.5

Robson achieved his vision within a few decades, if the evidence of a fic-
tional character is valid – Sherlock Holmes described the Board schools, in
The naval treaty (1893), as:

. . . big, isolated clumps of buildings rising above the slates, like
brick islands in a lead-coloured sea . . . out of which will spring
the wiser, better England of the future . . .

And there may have been some truth in these words, as by the 1886
general election only 38000 votes were made by illiterates.6 Robson
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Figure 3.1 Typical London Board School – Harper Street School, 1873.



continued as architect to the London School Board until 1889, and com-
pounded his legacy as a great Victorian in a more visible fashion than the
engineer, Joseph Bazalgette, whose sewers Londoners still depend on.
Many of Robson’s buildings are still used as schools today, although
adapted and extended they have responded well to curriculum changes.7

It is not surprising, given all the thorough research that went into Robson’s
school designs, that they were used as models, sometimes dressed in local
materials, all over the country. Norton Park School in Edinburgh (Figure 3.2)
is a good example of Robson’s template exported north of the border,
further showing the robust adaptability of these buildings with its recent
transformation into offices for a collection of local charity organisations.

The Edinburgh School Board, like the English Boards, was an elected
body set up in 1872 and supervised by the Scotch (sic) Education Depart-
ment, then based in London. Although its permanent secretaries tended
to be Scottish, its staff predominantly comprised Londoners, with the result
that the type plans handed down to the Scottish Boards tended to reflect
English, and in particular London, practice. However, the notable example
of Charles Rennie Macintosh’s Scotland Street School (1903–1906) followed
a different course due to his disagreements with the Glasgow School
Board’s fixed ideas inherited from Robson’s textbook. Macintosh suc-
ceeded in increasing the budget which allowed him to increase the archi-
tectural quality above the standard Board school design. This building is
now, appropriately enough, the home of the Scottish Museum of Educa-
tion, and another good example of the adaptive reuse of this building type,
a century after it was built.8

The Board schools were, in many ways, good examples of sustainable
development. They were always multi-storeyed, up to five storeys, with high
ceiling heights for daylight penetration and cross-ventilation, in urban loca-
tions so that pupils could walk to school. Solid brick contruction, but unin-
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sulated, gives them good thermal mass, while large areas of single glazing
have led to attempts to reduce the volume of air to heat with suspended
ceilings, which destroy the character of classrooms and compromise venti-
lation and daylighting. However, these buildings have served well for over
a century, many of them are now listed buildings which convert readily into
loft-style appartments, and health-inspired dictates of fresh air and sunlight
are universal and timeless.9

3.2 The modern era of school building

I think of school as an environment of spaces where it is good
to learn. Schools began with a man under a tree, who did not
know he was a teacher, discussing his realization with a few who
did not know they were students . . . the existence-will of school
was there even before the circumstances of a man under a tree.
That is why it is good for the mind to go back to the beginning,
because the beginning of any established activity is its most
wonderful moment.

Louis Kahn (1901–74)

Towards the end of the nineteenth century, the introduction of new local
government setups allowed the raising of rates to fund education. The 1890
Secondary Education Act laid the foundations for state secondary educa-
tion in the twentieth century. Local Education Authorities succeeded the
School Boards and had a louder political voice. The dictates of hygiene and
fresh air led to the extreme of the open-air school movement early in the
twentieth centry, as an antidote to urban pollution, over-crowding and
poverty. Open-air schools were built in the first decade of the twentieth
century through to the 1930s and paralleled the sanatoria treating tuber-
culosis patients, but in this case while also educating children. However,
the seemingly logical conclusion of the open-air school was a complete
absence of architecture, and although it influenced school architects, who
agreed with the provision of fresh air, it seemed diametrically opposed to
the provision of better buildings, per se. One consequence of the ventila-
tion imperative was the move away from the late-nineteenth century
central-hall planned schools, and towards new ‘pavilion’ buildings in the
early decades of the new century. Medical advances and the battle against
insanitary living conditions, symbolised by Modern Movement architecture,
ensured that school buildings were viewed in the light of social change, as
well as purely educational terms – in much the same way as health build-
ings were seen.

There was also a continuation of the Board school architectural tradition
which spilled over the fin de siècle and a number of new grammar schools
were built in this idiom. One such example of this ‘traditional’ style was the
King Edward VII School at King’s Lynn, Norfolk (1906), designed by Basil
Champneys. The design sought to give civic stature to an essentially
domestic style of architecture, and a contemporary journalist remarked 
that it:
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. . . realised an excellent type of school architecture, interesting
and picturesque without being pretentious, preserving in fact
the home-like character which school architecture ought to
present.10

This was, and remains, a hybrid quality that architects strive to achieve in
school design – melding a domestic scale with the presence of a public
building. It is certainly a highly appropriate approach for primary schools,
but difficult to achieve usually in secondary schools, because of their sheer
size. Between the wars the LEAs consolidated their hold on educational
provision at both levels, and educational reports advocated the age of
eleven years as an appropriate junction between primary and secondary
education. Stylistically, Modern Movement architecture, largely imperfectly
imported from the Continent, continued to prevail – although compromise
generally led to the selection of cheap features only. However, some model
examples prevailed, such as Walter Gropius’ and Maxwell Fry’s series of
village colleges in Cambridgeshire.

3.3 Twentieth century schools

English school-building . . . was the fullest expression of the
movement for a social architecture in Britain which gathered
pace in the 1930s and found its outlet in the service of the 
post-war welfare state. No more ambitious, disciplined, self-
conscious or far-reaching application of the concept of archi-
tecture as social service can be found in any western country.11

Andrew Saint, 1987

The post-war welfare state in Britain initiated a volume of school building
to match the earlier impetutus created by the 1870 Act. Although resources
were meagre after the war, over 10000 primary and secondary schools were
built in England and Wales from 1947–1970. The 1944 Education Act, the
raising of the school-leaving age to 15, the post-war baby boom, and the
predominantly Victorian, now bomb-damaged, legacy of school buildings
all contributed to the need for a large programme of school building. The
Act was followed by new building regulations prescribing generous space
standards for new schools, but shortages in materials and skilled labour, as
well as the need for economy, soon saw the standards reduced by as much
as 10 per cent by 1954. Educationalists’ imperatives and theories informed
the school design renaissance and local authorities led the way. Towards
the end of the 1950s nearly half of the architectural profession was working
for government, and nearly a third were in local authorities.12

Experimental Modern Movement architecture was in the forefront of this
mammoth national task to build a generation of new school buildings, and
the dictat that ‘form follows function’ suited progressive educational organ-
isation theories. Non-traditional forms of construction and pre-fabrication
were used extensively to combat the lack of construction skills and dearth
of materials – these included experimental aluminium frame systems
emerging from the recently overloaded aircraft industry. A number of 
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geographically adjacent local authorities created consortia to design and
implement various pre-fabricated systems, such as CLASP, SCOLA and
MACE.* Such collaboration and standardisation reduced design and con-
struction times, and hence cost, which allowed such a huge logistical
achievement in the post-war decades. But these lightweight ‘kits of parts’,
which stressed flexibility with ‘extruded’ buildings and flat roofs were often
sadly lacking in architectural and performance terms. Hertfordshire created
a venerable legacy of modular, standardised, and prefabricated schools –
some of which are now listed buildings. The ‘Brutalist’ Hunstanton School
was a unique design, inspired by the sparse architecture of Mies van der
Rohe, by Alison and Peter Smithson, but the vast majority of schools from
this era were often the products of ubiquitous factory techniques of some-
times suspect quality.13 However, Nikolas Pevsner considered Hunstanton
‘the paramount example among the innumerable good post-war schools
of England of a rigidly formal, symmetrical layout’. Alongside the infra-
structural programme was the equally demanding task of recruiting and
training sufficient teachers.

More than any other modern programme of building, the
English schools fulfilled Walter Gropius’s ideals about an archi-
tecture which should be simple, practical, universal and imagi-
native . . . practically none was built to a uniform pattern, and
most enjoyed space, facilities and a quality of environment
unimagined before the war.14

The design diktats of providing well daylit, ventilated, and heated learn-
ing environments were timeless, and similar to the previous century – but
twentieth century scientific methods were now applied to the problem.
Dogmatic guidance on levels of daylighting necessary throughout class-
rooms, such as the requirement for a minimum 2 per cent daylight factor,
inevitably led to some mistakes.† Ironically, research at the Building
Research Station showed that visual performance in classrooms could be
improved through other means, such as increasing the size and contrast of
the writing or illustration being viewed, rather than simply raising lighting
levels. Simply moving children a few feet nearer the blackboard improved
visual performance to the same degree as increasing the lighting level by
30 times! Quality of daylight is generally more important than quantity to
produce visual comfort among building users.15 Additionally, an acoustically
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*CLASP: Consortium of Local Authorities Special Programme; SCOLA: Second
Consortium of Local Authorities; MACE: Metropolitan Architectural Consortium for
Education.
† The crudest rule-of-thumb for side lighting is to multiply the minimum daylight factor
by 10, and to take the result as a measure of the amount of glazing required in terms of
percentage of floor area. To provide a minimum 2 per cent daylight factor for a 50sq.
metre classroom would require one external wall (say 7m × 2.4m) to be at least 60 per
cent glazed. Excessive glare from such arrangements will often significantly decrease
visual improvements from higher lighting levels. Classroom walls were often almost fully
glazed in the 1960s and 1970s in pursuit of 2 per cent daylight factors throughout the
room – with attendant overheating in summer and cold down-draughts in winter, and
their implications for educational efficiency.



controlled automatic window was developed by BRS, and used in a school
near Heathrow airport where intermittent and high-level aircraft noise was
succesfully isolated.16

‘Finger-plan’ school layouts with sprawled classroom wings fell out of
favour due to their expense and educationalists’ theories involving biolog-
ical metaphors that invoked the assembly hall as the ‘heart’ of the school,
with the classrooms as ‘limbs’. The effect was a return, in some respects,
to centralised layouts around the timeless academic typology of open or
closed courtyards. The oil shocks of the 1970s encouraged compact
designs and environmental imperatives such as passive solar inspired
schemes. St George’s School, Wallasey, near Liverpool was a notable
pioneer in this respect, from the early 1960s, where the whole of the south-
facing wall is double-glazed, and a thermally heavyweight fabric avoids
overheating. Wallasey relied on metabolic and lighting heat, somewhat
counter-intuitively, and the back-up boiler system was never used – but
there were some complaints concerning air quality due to the energy-
conscious low air-change rate.17

School building reduced to a minimum after the mid-1970s, when the
post-war baby-boomers had passed through the system. However, Hamp-
shire County Council, under the stewardship of Sir Colin Stansfield Smith
in the 1970s and 1980s, was synonomous with a high level of design quality
in schools, and other building types. A legacy which appears to have con-
tinued. School building in Hampshire, in the latter decades of the last
century, was a backlash against the systems-building approach of previous
decades. They largely rejected universal solutions as simplistic and in-
appropriate responses to unique sites and users – presaging later research
into the correlation between infrastructural capital investment and educa-
tional peformance and outcomes. These included schools such as Stoke
Park with its ‘big roof’ concept, the organic Woodlea, and Queens Inclo-
sure with its fluid planning. The head of the latter school is quoted as saying
‘. . . this is the best primary school in Britain. When I walk in every morning
my heart lifts because of the way it works for children’.18

3.4 Twenty-first century schools

The best designed schools encourage children to learn . . . I am
determined that this additional money should be well spent,
leaving behind a legacy of high quality buildings that can match
the best of what we inherited from the Victorians and other past
generations.19

Tony Blair, 2000

While some other notable examples of well-designed, child-focused
primary schools were developed throughout the 1990s – most pioneering
projects required a funding premium. The age of school buildings stock in
the new century (Figure 3.3) pointed to the need for a new generation of
inspirational school buildings. Although some good historic examples
remained, much of the stock had suffered from chronic under-maintenance,

68

3
Schools



and the vast majority of educational infrastructure needed upgrading to
respond to the computer age. The post-war public sector building boom
accounted for most of the stock, while the sizeable rump of temporary
school buildings was an embarrassment. In the late 1990s, the socio-
economic commentator, Will Hutton, claimed that ‘. . . underfunding, com-
petitive contracting, and a bugeoning private sector – are undermining the
notion of a universal education system . . . school buildings, equipment and
playing fields are inadequate.20 The scale of proposed investment in new
school building is enormous, with 600 schools currently in the pipeline
(Figure 3.4).

The sheer scale of secondary schools makes design quality more chal-
lenging to achieve than in primary schools. Secondary schools invariably
house several hundred pupils, over an area of 10000 square metres, and
have elements such as sports halls that are 9 metres in height. The Depart-
ment for Education and Skills (DfES) recommends three plan strategies for
secondary schools: street plan; campus plan; and linked pavilions.21 The
street plan is probably the most ubiquitous recent form, for reasons of com-
pactness and economy. The street or mall plan allows for a two-storey
atrium, which usually serves as a central circulation spine, providing a socia-
ble space that can also be used for other community purposes.
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The Private Finance Initiative (PFI) has rapidly become the procurement
method for new schools. Early results from this system suggest that design
time is limited, compared to traditional design-led methods, and client
involvement is not always adequate. A recent Commission for Architecture
and the Built Environment (CABE) survey concluded that:

• Efficient and functional schools with architectural merit can be
achieved given the right partnership ingredients. However, many
examples of poor design and inferior detailing will live on as a
legacy of PFI.

• Head teachers and staff were generally satisfied with new schools.
• Many challenges were experienced in the PFI process.
• Internal environments in terms of natural light, solar gain and ven-

tilation are inadequately addressed. None of the schools visited
were totally successful in this area.

Fears that design quality was marginalised in the early PFI schemes led
CABE to publish a list of 10 key principles of good school design:

(1) Good clear organisation, an easily legible plan, full accessibility.
(2) Spaces that are well-proportioned, efficient, and fit for purpose.
(3) Circulation that is well organised, and sufficiently generous.
(4) Good environmental conditions throughout, including appropri-

ate levels of natural light and ventilation. Environmentally-
friendly materials.

(5) Attractiveness in design, comparable to that found in other
quality public buildings, to inspire pupils, staff and parents.

(6) Good use of the site, public presence as a civic building, wher-
ever possible, to engender local pride.

(7) Attractive external spaces offering appropriate security and a
variety of different settings.

(8) A layout that encourages broad community access and use 
out-of-hours.

(9) Robust non-institutional materials, that will look good and
weather and wear well.

(10) Scope for change in both the physical and ICT environment, pos-
sibility of extension where appropriate.

3.5 PFI schools in England and Wales – Introduction

American research has found that primary school children in
classrooms with high daylight levels learn faster than those in
classrooms with poor daylighting.

BRE, Building for people, 2004

The Audit Commission wished to ascertain the design quality of new
schools in England and Wales, and particularly to quantitatively and quali-
tatively analyse schools procured by PFI contracts compared to traditional
means. This small study of 18 primary and secondary schools procured by
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both routes is part of a wider investigation into the design quality of PFI
projects.* The Audit Commission wanted to find out whether:

• Construction materials and components used for PFI schools are
significantly different to those used for traditionally financed
schools, due to life-cycle considerations for key components?

• General trends revealed that PFI schools used metal and plastic
sheet roofs and cladding systems. Traditionally procured schools
tended to favour traditional materials such as facing brickwork and
concrete roofing tiles. Aluminium window and doorframe systems
were ubiquitous throughout the sample. The only ‘lightweight’
framed building was a PFI school. There was, in general, a spar-
sity of finishes throughout the PFI schools, extending to the com-
plete omission of ceiling finishes. The generally poor detailed
design on PFI schools will probably impact upon expected life-
cycles of key components.

• Whole life costs for PFI schemes are adequate in the context of
the workmanship and materials used in initial construction?

• Observations from the sample of 18 schools visited suggest that
the PFI schools would need larger maintenance budgets. PFI
schools were generally of a lower design quality than traditionally
procured ones. The latter seemed to benefit from the prescriptive
nature of a conventional route as well as the tried and tested
detailing of traditional materials. The PFI schools were significantly
lower in the areas of architectural design, cost of ownership, and
detail design. However, the areas of building service design
quality and user productivity indicators showed little difference
between PFI and traditionally procured schools.

• Decisions relating to whole life costs have considered the period
beyond the PFI contract period?

• These decisions varied considerably across the sample, but the
use of traditional materials with conventional detailing tends to
ensure a higher quality of detailed design, which in turn helps to
ensure longer life for components and materials. Residual value
and ultimate life of the schools will depend on adequate mainte-
nance, repair and replacement of key components. The conun-
drum of higher maintenance costs as a percentage of lower capital
costs could ultimately compare well to higher capital costs with
resultant lower maintenance costs. In the case of the PFI schools
the respective consortiums will, presumably, eventually foot the
bill for the former strategy, at least for the concession period.

• PFI schools provide material DBO synergies beyond the PFI con-
tract period?

• This evidence tends to suggest that the promised DBO synergies
are not being achieved in PFI school designs. While it was
assumed that all schools were constructed close to DfES 
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provided by early Private Finance Initiative schemes.



budgetary and space standards, better examples occurred where
the ‘right people’ were assembled into design teams, including a
full-time in-house client representative. Such informed clients, or
independent advisors, are able to interrogate design proposals in
a sophisticated manner and obtain higher standards of design
quality.

The Audit Commission needed to assess the overall design quality of new
schools, and to compare any differences between procurement routes in
the following key areas:

• Quality of materials used for key building components.
• Energy efficiency.
• Disabled access.
• Compliance with other legislation, such as building and fire 

regulations.

3.6 PFI schools in England and Wales – Design Quality Matrices

Clients are the key to the whole construction process. Since ulti-
mately they fund it, their wants and needs should be para-
mount. They want, and have the right to expect, buildings or
projects which meet their needs and aspirations fully.

Michael Latham, Trust and money, 1993

The main means to achieve the objectives set out in the project brief
centred on visual surveys of the sample of 18 schools by a small team of
expert consulting architects and engineers. The surveys were non-intrusive
to the building fabric, but included roof and plant room inspections. All
principal spaces and typical classrooms were examined. Scientific instru-
mentation was used to measure light, sound and temperature levels. In all
but a few cases, where they were unavailable, head teachers were infor-
mally interviewed. Other teaching and maintenance staff were also inter-
viewed during the course of a walk around the building and grounds.
Whether this sample is representative of all new school buildings is not
known and appropriate levels of confidence should be attached to the data:

• Ten traditional and eight PFI schools.
• Ten primary and eight secondary schools.
• Six traditional primary; four PFI primary; four traditional second-

ary; four PFI secondary.
• Wide geographical spread throughout England and Wales.
• Variety of PFI contracts – early; one-off; and serial or package.
• Traditional procurement includes design and build.
• Size of school varies from 50 to 1800 pupils.
• Only one ‘lightweight’ frame building, which was PFI.

The BRE team focused on the key elements of roof; wall; cladding;
windows/doors; lavatories; finishes; electrical; and mechanical services –
and used a series of matrices to assess the design quality of the sample of
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schools. The design quality matrices are suitable for completion by pro-
fessional experts with relevant experience, and can be adapted for any
building type. They can be robust and powerful tools in the hands of
experts. Although the matrix scoring levels are set objectively using pub-
lished standards, such as British Standards and consensual good practice,
there is obviously an element of inherent subjectivity in this system.*
Extreme views are ameliorated by group consensus, even among a small
group of expert construction professionals. The results must be viewed as
the expert opinion of a few consulting architects and engineers – for this
reason we have defined levels of significance for the results, below.

The limitations of the sample size must also be considered, as well as the
visual and non-intrusive nature of the surveys. The surveys were as thor-
ough as time allowed and included roof and plant room inspections. They
were non-intrusive and did not include reference to any further project-
specific documentation, apart from a few instances where detailed archi-
tectural drawings were available. No capital cost data were made available.
The informal interviews with head teachers, teaching staff, and mainte-
nance staff were often revealing, but they must also be treated with caution
as anecdotal evidence can be subject to personal bias. Despite that, they
contributed to the research and helped to shape BRE recommendations.
The BRE team saw the physical evidence of successful strategies, such as
seconding a member of staff to the construction of a new school for a
number of months, and unfortunately also saw the results of less success-
ful approaches.

BRE’s set of five matrices measures all aspects of the design quality of
schools, from the architectural strategy of site planning through to the
detailed design of junctions of different materials. Each matrix has six sub-
factors in columns and scoring levels in rows. The matrices were developed
by objectively establishing a fully competent level of performance at the
top level of Level 4. Although it is theoretically possible to register a score
of 4.5, this would be an exceptional example of the very best practice. This
ideal score was not recorded for any sub-factor in the present study, and
there was only a handful of scores at Level 4. Once a top level is estab-
lished it is a simple matter to cascade lower levels of performance,
descending to Level 0. Each descent in performance usually implies a failure
to achieve best practice in at least one significant area, or several minor
shortcomings. A set of matrices was completed for each school, and high-
lights problems and successes. Matrix averages (medians) revealed quality
trends between procurement routes – comparative differences in the
median matrices are probably more revealing than ‘league tables’ of ranked
schools for each factor.

Due to the uncertainties in the matrix scoring process, median results of
less than one level apart in small sample groups of matrices should be given
limited significance.
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3.7 PFI schools in England and Wales – Overall summary matrix

For better results the potential client will have to do a good
deal of homework.

Courtney Blackmore, The client’s tale, 1990

Matrix 0 – Summary

The overall summary matrix collects the results of the six matrices below:
architecture; environmental engineering; user comfort; whole life costing;
detail design; and user satisfaction. The summary matrix shows any major
trends and any major differences between design quality achieved between
building procurement routes (Figure 3.5).

Matrix 1 – Architecture

Probably the most subjective matrix in the areas of internal and external
architectural merit, but more robust in areas such as site and space plan-
ning. The historic terms of firmness, commodity and delight are used to
convey the concepts of structural integrity, functionality and uplifting of the
spirits. Views of building users were considered, particularly for the often
intangible and ephemeral areas of ‘spiritual uplift’!
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Figure 3.5 Overall summary matrix – median scores of all five matrices (Level 3 is good 
practice).



Matrix 2 – Environmental engineering

Far more objective in nature, and scientifically measurable (e.g. lighting
levels in lux and noise levels in dBA). The integration of services and archi-
tectural fabric was obviously, if symbolically, evident in two traditional
schools, which used the conceit of housing boiler flues in brick chimneys.
This helps to give primary schools an appropriate domestic scale. Main-
tainability and sourcing of replacement components are critical to contin-
uous quality. Environmental sustainability is necessary for LAs to achieve
Local Agenda 21 objectives.

Matrix 3 – User comfort

Comfort conditions are scientifically measurable (e.g. lux, dBA and ambient
and radiant temperature) and links between such conditions and user pro-
ductivity are increasingly empirically evident – excessive noise, sunlight and
poor ventilation degrade internal environments. However, ideal environ-
ments are more subtly created by the integration of art and science rather
than crudely engineered by actions such as increasing lighting levels. 
Psychological aspects also play a crucial part in individual comfort and 
productivity.

Matrix 4 – Whole life costs

This matrix concentrates on the potential whole life performance of the
building’s fabric and environmental services also considering ease of facil-
ities management and the adaptability of the building for future alteration
or extension. This matrix helps to expose the trade-offs between capital
and running costs, which affect future performance.

Matrix 5 – Detail design

Anomalies in building performance are often caused by errors or inconsis-
tencies in detailing, such as architectural junctions of different materials at
abutments or incorrectly sized components, furnishings and fittings. The
former can lead to leaks or even flooding, while the latter often causes loss
of functionality or even serious accidents. Such failures can often be attrib-
uted to poor detailed design or bad workmanship – or a combination of
both (Figure 3.6).

3.7.1 Summary matrix – commentary

Matrix 1 – Quality of architectural design

There is one point between the traditionally procured and PFI schools, indi-
cating a significant difference in architectural quality. The possibility of
achieving such quality appears enhanced in the traditionally procured
schools. Architectural quality is often a precursor to subsequent indicators
(Figure 3.7).
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Matrix 2 – Quality of services design

There is only a difference of 0.5 between traditional procurement and PFI,
which cannot be viewed as significant due to the variability of the matrix
scoring process. Services were ostensibly similar in the two procurement
routes and with many departures from good practice across the entire
sample.

Matrix 3 – User productivity indicators

There is only a difference of 0.5 between traditional and PFI, which cannot
be viewed as significant. However, the median score for all schools is 
comparatively low – suggesting that there is significant opportunity for
improvement.
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Figure 3.6 Traditional materials and detailing on a traditionally procured school.

Figure 3.7 Unclear entrance to a PFI secondary school.



Matrix 4 – Building cost of ownership

There is a difference of 0.65 between traditional procurement and PFI
which, although of limited significance, suggests that capital costs are
driving PFI designs more than traditional solutions.

Matrix 5 – Detail design

The difference of 0.75 between traditional procurement and PFI, and the
comparatively reasonable score of the traditional schools, suggests that PFI
solutions are not receiving as much attention to detail as traditional ones.

3.7.2 Summary matrix – conclusions

A matrix analysis can highlight potential problems and prioritise them. The
areas of service design; user productivity; and cost of ownership appear to
need improvement to achieve a level line score. But they are also inextri-
cably linked to architectural design and detailed design.

3.8 PFI schools in England and Wales – Architecture

Schools are incredibly complex and unique organisations. Some
of the problems have come about because the people that are
building schools have no real understanding of how they work.
The designs have often been bland, and there is too little
opportunity for some of our talented designers to bring forward
their ideas because they are not linked to the big consortia.

Sharon Wright, MD of Schoolworks, 2004

3.8.1 Architecture (Matrix 1) – Level 4 definitions

Architectural, exterior. Design has obvious firmness, commodity and
delight. No features that are obvious architectural excesses. Users like and
respect the building. Excellent materials selection and placement. Ade-
quate weathering and maintenance (Figure 3.8 to Figure 3.11).

Site planning. Functional separation and integration optimises use of site.
Good site displacement of built elements and layout. Good solar orienta-
tion. Good vehicle access/parking/pedestrian access. Adequate parking
provision. Adequate space for future building extension.

Interior design. Design has obvious beauty and clarity of purpose. Inter-
nal aspects of good scale and ergonomics. Daylight quality and acoustics
excellent. Excellent use of colour, finishes and furniture. Interior allows flex-
ibility and potential refurbishment.
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Architectural Site Interior Space
SCHOOL exterior planning design planning Specification Sustainability TOTAL

School B 4 3.5 3.5 3 3 2.5 19.5
School C 3 4 3 2.5 3.5 2.5 18.5
School D 3 3.5 3 3 3.5 2 18
School E 3 3.5 3.5 3.5 2.5 2 18
School F 3.5 4 3 3 2.5 2 18
School H 2 4 3 3 2.5 2 16.5
School M 3 3.5 2.5 2.5 3 2 16.5
School A 3 3 3 3 3 1 16
School G 2 3.5 2.5 3 2.5 2 15.5
School R 2.5 3 2.5 3 2.5 1.5 15
School J 2 4 2 2.5 2.5 1.5 14.5
School K 1.5 3 2 2.5 2.5 2 13.5
School S 3 1 2.5 2.5 2 2 13
School T 3 2.5 2 2 2 1.5 13
School L 2 2 2 2 1.5 1.5 11
School N 1.5 2 2 2 1.5 1.5 10.5
School P 1 2 1 2 1.5 1 8.5
School Q 1 2.5 0 3 0 1 7.5

Figure 3.8 Architecture (Matrix 1) scoring table – PFI schools are shaded.

Figure 3.9 Flexible spaces within circulation areas in a traditionally procured school.

Space planning. Excellent use of space with good juxtaposition of key
spaces. Support spaces, storage and circulation all adequate. Imaginative
use of servant to served space.* Good social space. Compliance with guid-
ance in Building Bulletin 98.22

*This phrase is used in the sense intended by the American architect, Louis Kahn
(1901–74). Served space represents the essential purpose of the building, such as wards,
consulting rooms and laboratories in a hospital – places where people are. Servant space
represents areas such as circulation space, environmental engineering voids and risers,
and storage spaces.



Specification. Excellent component selection and placement, with ade-
quate input from experienced users and maintenance staff. Excellent detail-
ing and provision for maintenance. No obvious potential design defects at
materials’ junctions.

Sustainability. Environmental impact minimised by proper consideration
of environmental, economic and social factors. Heating, lighting and 

3.8
PFI schools in E

ng
land

 and
 W

ales – A
rchitecture

79

0

1

2

3

4

5

Arc
hit

ec
tu

re

Site
 p

lan
nin

g

In
te

rio
r d

es
ign

Spa
ce

 p
lan

nin
g

Spe
cif

ica
tio

n

Sus
ta

ina
bil

ity

L
ev

el
s

Traditional
procurement

PFI

All

Figure 3.10 Architecture (Matrix 1) – median scores of sample (Level 3 is good practice).

Figure 3.11 Dramatic and symbolic architecture of a traditionally procured primary school.



ventilation systems and components robust, reliable and competently
optimised and integrated with passive counterparts. Potential for an excel-
lent BREEAM rating.

3.8.2 Matrix 1: Architecture – commentary

Architectural exterior. There is a difference of 1.25, combined with the
all-mean score much nearer the traditional mean, suggesting a far more
consistent quality is being achieved under traditional procurement. The PFI
score suggests that this route is resulting in mundane architecture with sig-
nificant potential maintenance difficulties.

Site planning. There is a difference of 0.75 between the traditionally pro-
cured and PFI schools. But the median of all schools score (the all-median)
suggests that PFIs are let down by a few examples in this sample, as one
PFI scored Level 4 and one traditional school scored Level 1.

Interior design. Difference of one level between traditional procurement
and PFI, which is again significant. The traditional score indicates only minor
failures to achieve Level 4. The PFI score indicates significant single, or
many minor failures to achieve this level. Such architectural failures affect
the fitness for purpose of interior spaces.

Space planning. There is a limited difference between traditional pro-
curement and PFI, suggesting that space planning, on average, is only suf-
fering from minor failures.

Specification. Limited difference, but overall there are worrying specifi-
cation failures.

Sustainability. Limited difference, but overall sustainability failures.

3.8.3 Matrix 1 – conclusions

The real purpose and value of a matrix analysis is to highlight potential
problems and to prioritise them for attention. The areas of specification
and sustainability are most in need of attention. PFI falls significantly short
of the traditionally procured on architectural quality.

3.9 PFI schools in England and Wales – Environmental engineering

Development which meets the needs of the present without
compromising the ability of future generations to meet their
own needs.

Brundtland definition of sustainability 1987
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3.9.1 Environmental engineering (Matrix 2) – Level 4 definitions

Integration. Services design sympathetic to and optimises all aspects of
the architecture. Well-informed consideration of thermal and lighting
issues. No intrusion of services into occupied space. No compromise on
user access to windows (Figures 3.12–3.15).

Mechanical systems design. Robust good practice utilising the most
appropriate components integrated into efficient reliable systems. Covers
heating, ventilation, cooling and plumbing. Nil acoustic intrusion from serv-
ices into the use of the building.
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Mechanical Electrical
SCHOOL Integration systems systems Maintainability Sourcing Sustainability TOTAL

School K 3 2 1.5 3 3 1.5 14
School B 3 2 2 2 3 1.5 13.5
School A 2.5 2 2 2 2.5 2 13
School E 2.5 1.5 2 2.5 2.5 2 13
School F 2.5 2 2 2 2.5 2 13
School J 2.5 2 2 2 2.5 1.5 12.5
School H 2.5 2 2 2 2.5 1.5 12.5
School M 2.5 2 2 2 2.5 1.5 12.5
School C 2.5 2 2 2 2.5 1 12
School D 2.5 1.5 2 2 3 1 12
School R 2.5 1 1.5 2 3 1 11
School S 2.5 1.5 1 2 3 1 11
School G 1.5 1.5 2 1 3 1 10
School P 1 1 1 2 2.5 1.5 9
School L 1 1.5 1 1 3 1 8.5
School N 1 1.5 1 1 3 1 8.5
School Q 0.5 1 1.5 1.5 3 1 8.5
School T 1 1.5 1 1 3 1 8.5

Figure 3.12 Environmental engineering (Matrix 2) scoring table – PFI schools are shaded.

Figure 3.13 All too typical ‘blinds down – lights on’ situation in a classroom.
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Figure 3.14 Environmental engineering (Matrix 2) – median scores of sample (Level 3 is
good practice).

Figure 3.15 Boiler flues integrated into chimneys in a traditionally procured primary school.

Electrical systems design. Robust good practice utilising the most appro-
priate components integrated into efficient reliable system(s). Covers inter-
nal and external lighting, communications. Cables, conduits and ducts not
intrusive. Well selected components.



Maintainability. Maintenance facilities and access designed to minimise
loss of beneficial use, minimise time to clean and repair, and avoid need
for specialised access for revenue replacement. All components and service
data widely available.

Sourcing. All capital and revenue repairable/replaceable items selected
for wide availability and compliance with well-known standards. Design has
avoided use of specially manufactured items that could incur long lead
times/high replacement costs.

Sustainability. Services components, system arrangement and controls
selected and commissioned to minimise environmental impact. Compre-
hensive and easily useable data available for maintenance. Minimal use of
materials deleterious to the environment.

3.9.2 Matrix 2: Environmental engineering – commentary

Integration. Difference of 1.25 is significant and confirmed by the median
of all schools score, suggesting that there are frequent and obvious clashes
between services and architecture in the PFI schools.

Mechanical. Significance of difference is limited, but the median of all
schools is low at 1.5, suggesting that the minimal design approach to
comply with codes is prevalent.

Electrical. Difference is of limited significance, and the median of all
schools suggests one or two departures from the ideal defined in Level 4.

Maintainability. Limited difference, but the median suggests some signif-
icant cost and availability impacts across the board.

Sourcing. Limited difference, but PFI marginally ahead suggesting slightly
more standardisation of components in this route. The median of all schools
score (the all-median) indicates only one or two minor departures from
Level 4.

Sustainability. No difference, but widespread minor non-compliance with
published Local Agenda 21 policy objectives.

3.9.3 Matrix 2 – conclusions

The areas of mechanical, electrical, maintenance and sustainability are most
in need of attention. PFI falls significantly short of traditional procurement
on the integration of environmental services with architecture.
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3.10 PFI schools in England and Wales – User comfort

British studies (Heriot-Watt University) have shown that the
majority of classrooms in the UK suffer from poor acoustics
which often reduces children’s ability to learn.

BRE, Building for people, 2004

3.10.1 User comfort (Matrix 3) – Level 4 definitions

Summertime overheat. Building interior unlikely to experience more than 30
hours per year above environmental temperature greater than 27 °C, and
occupants have very limited beam radiation from the sun (Figures 3.16 to 3.19).

84

3
Schools

Summer Visual Heating Audible and visual
SCHOOL overheating environment comfort intrusion Acoustics Air quality TOTAL

School B 2.5 2 2 3 2 3 14.5
School H 2 2.5 2 3.5 2.5 2 14.5
School A 2 2.5 2 3 2 2.5 14
School C 2.5 2 2 3 2 2.5 14
School D 2 2.5 2.5 2 2.5 2.5 14
School M 2.5 2 2 3 2 2.5 14
School E 1.5 1.5 2 3 3 2.5 13.5
School F 2 2 2 3 2 2.5 13.5
School G 2 3 2 2 1.5 1.5 12
School J 2 2 2 2 2 2 12
School K 1.5 1.5 2 3 1.5 2.5 12
School N 2.5 1 2 2 1 2 10.5
School S 2.5 1 2.5 2 1 1.5 10.5
School T 2 1 2 2 1.5 2 10.5
School R 1.5 1 2 1.5 1.5 1.5 9
School L 1 1.5 1.5 2 2 0.5 8.5
School P 1 1 1.5 2.5 1 1 8
School Q 1 1.5 1 2 1 1 7.5

Figure 3.16 User comfort (Matrix 3) scoring table – PFI schools are shaded.

Figure 3.17 Clerestory windows provide a comfortable visual environment in a primary
school classroom.



Visual environment. Daylight and artificial lighting sources entirely appro-
priate for task and promote a cheerful but non-distracting atmosphere. Full
compliance with workplace regulations. Compliance with guidance in Build-
ing Bulletin 90.23
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Figure 3.18 User comfort (Matrix 3) – median scores of sample (Level 3 is good practice).

Figure 3.19 South-facing computer room in a PFI secondary school provides a harsh visual
environment for users.



Heating comfort. Internal air temperatures within −1.5 °C to +2.0 °C of
target temperature. No reason for occupant discomfort from asymmetric
thermal radiation. No ‘Monday morning’ discomfort.

Audible and visual intrusion. No interference to work or leisure from 
continuous, intermittent or impulsive background noise within interior or
exterior occupied spaces. No unwanted or noticeable visual intrusion.

Acoustics quality. All occupied areas free of acoustic features that act to
the detriment of efficient working and enjoyment of the building. Covers
reverberation time, intelligibility of speech, and music. Compliance with
guidance in Building Bulletin 93.24

Air quality, internal. No noticeable odour or dust, or noticeable allergic
or health symptoms from any contaminants such as micro-organisms,
organic or non-organic compounds. Humidity satisfactory in all spaces.
Carbon dioxide levels below 1500 parts per million.

3.10.2 Matrix 3: User comfort – commentary

Summertime overheat. Limited difference. All-median at Level 2 – sum-
mertime overheating is an occasional problem. Three PFI schools were
Level 1, where summertime overheating is a frequent problem and venti-
lation was inadequate.

Visual environment. Limited difference. All median just below Level 2,
suggesting significant departures from Level 4 standards in a few 
spaces.

Heating comfort. No difference. All median at Level 2, indicating occa-
sional discomfort from uneven heating and cold Monday mornings.

Audible and visual intrusion. Significant difference between traditional
procurement and PFI. Level 2 for PFIs means that occupants notice noise
and visual intrusion.

Acoustics quality. All-median and traditional procurement at Level 2, indi-
cating less than ideal acoustics, but PFI at Level 1.5 indicates that many
spaces are acoustically impaired, to the extent that speech levels have to
be raised and words repeated occasionally.

Air quality, internal. Traditional procurement 0.75 higher than PFI. Three
PFIs at Level 1 or below suggests obvious problems, with one school com-
plaining of potential ‘sick building syndrome’ in the assembly hall.
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3.10.3 Matrix 3 – conclusions

The median of all schools is at Level 2, which indicates significant depar-
tures from the ideal of Level 4. The areas of summertime overheating, visual
environment, acoustics, and air quality are most in need of attention – 
particularly in PFI schools.

3.11 PFI schools in England and Wales – Whole life costs

There has not been enough involvement in the past, and this
can be a particular problem with PFI because it is such a cost-
driven model.

Sharon Wright, MD of Schoolworks, 2004

3.11.1 Whole life costs (Matrix 4) – Level 4 definitions

External materials. All components selected and installed to achieve
lowest cost of ownership. All have good resistance to vandalism, sun, wind,
rain. Graceful degradation of appearance with wear. Detailing to best prac-
tice (Figures 3.20 to 3.23).

Internal fabric and finishes. Fabric and finishes chosen for lowest cost of
ownership. Properties include ease of routine and special cleaning, grace-
ful degradation of appearance with wear, easy repair/replacement.
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Building Building Facilities
External Internal fabric and services services management

SCHOOL materials finishes capital maintenance fitness Flexibility TOTAL

School B 3.5 3.5 2.5 2.5 3 3 18
School C 3.5 3 2 3 2.5 2.5 16.5
School E 3 3 3 2 3 2.5 16.5
School F 3.5 3 2 2 2.5 3 16
School M 3 3 2.5 2 2.5 3 16
School R 3 3 3 2.5 2.5 2 16
School D 3.5 3 2 3 2.5 1.5 15.5
School S 3.5 3 2.5 2.5 2 1 14.5
School J 2 2.5 2 2 2.5 3 14
School P 2.5 2 2.5 2.5 2.5 2 14
School H 2.5 3 2 2 2 2.5 14
School T 2.5 2.5 2 2.5 2 2 13.5
School G 2.5 2.5 2 2 2 2 13
School K 1.5 2.5 2 2.5 2.5 2 13
School N 2 2 2 2.5 2 2 12.5
School L 2.5 2 2 2 2 1.5 12
School A 1 1.5 2 2 1.5 2 10
School Q 1 0.5 1.5 2.5 0.5 3 9

Figure 3.20 Whole life costs (Matrix 4) scoring table – PFI schools are shaded.



Building services capital items. All components selected for minimum
cost of ownership. Adequate space for minor and major maintenance.
Design enables most service activities to be undertaken during occupation.

Building services revenue maintenance. All components selected for
minimum cost of ownership. Component arrangement/availability good.
Easy maintenance access. Most service activities possible during 
occupation.
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Figure 3.21 Typical metal roof covering of a PFI school.
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Figure 3.22 Whole life costs (Matrix 4) – median scores of sample (Level 3 is good 
practice).



Facilities management: fitness for function. All architectural fittings, fit-
ments, furniture and furnishings selected for minimum cost of ownership
and support to organisational objectives. All items eminently suitable for
purpose. Mean time to repair is short.

Flexibility for layout change and extension. Building plan, positioning
within site, construction and materials facilitate easy future adaptation and
extension without excessive cost/disturbance to occupiers.

3.11.2 Matrix 4: Whole life costs – commentary

External materials. Significant difference of 1.25 between traditional pro-
curement and PFI, with traditional approaching Level 4. PFI schools at a
median of Level 2 suggests that optimum whole life costing is not being
achieved for all major external materials (two PFIs at Level 1).

Internal fabric and finishes. One point difference indicates significance. The
PFI median at Level 2 indicates that not all major internal fabric and finishes
are being chosen for the lowest cost of ownership (two PFIs at Level 1).

Building services capital items. Little difference. Level 2 indicates some
failures to specify and properly install components with the highest appro-
priate efficiency.

Building services revenue maintenance. Little difference. Median Level 2
suggests Level 4 requirements satisfied for most of the important items.

Facilities management: fitness for function. Limited difference. Level 2
suggests that Level 4 requirements satisfied for most but not all important
components.
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Figure 3.23 Typical concrete tile roof of a traditionally procured school.



Flexibility for layout change and extension. Limited difference. Level 2
suggests that Level 4 requirements satisfied for most but not all major
aspects.

3.11.3 Matrix 4 – conclusions

The median of PFI schools is at Level 2, which suggests that Level 4 require-
ments are being satisfied for many but not all of the major components
and factors.

3.12 PFI schools in England and Wales – Detail design

The devil is in the details.

Popular aphorism

3.12.1 Detail design (Matrix 5) – Level 4 definitions

External detail. Good resistance to vandalism, sun, wind, rain. Graceful
degradation of appearance with wear. Detailing to best practice. Good
functional and aesthetic detailing to all roofs, walls, plinths, e.g. 
damp-proof courses at least 150mm from the ground (Figures 3.24 to 
3.27).
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External Internal Junction Furniture and Safety and
SCHOOL detail detail detail furnishings Fittings security TOTAL

School B 4 3.5 3.5 2.5 2.5 3 19
School C 3.5 3.5 3 3 2.5 3 18.5
School D 3.5 3 3 3 2.5 3 18
School E 3.5 2.5 3.5 2.5 2.5 2.5 17
School S 3 3 3 2 3 3 17
School T 3 3 3 2.5 2.5 3 17
School G 2.5 2.5 2.5 3 3 3 16.5
School F 3.5 2.5 3 2.5 2.5 2.5 16.5
School H 3 3 2.5 2.5 2.5 2.5 16
School M 3 2.5 2.5 2.5 2.5 2.5 15.5
School A 2 2.5 2.5 2.5 2.5 2.5 14.5
School R 2.5 2 2.5 2 2.5 3 14.5
School K 1.5 2.5 1 3 2.5 3 13.5
School L 2 2 1.5 3 2 3 13.5
School J 2 2.5 1 2.5 2 3 13
School P 2 2 2 2 2 3 13
School N 1.5 2 1.5 2 2 3 12
School Q 1 1 0.5 2 2 3 9.5

Figure 3.24 Detail design (Matrix 5) scoring table – PFI schools are shaded.



Internal detail. Ease of routine and special cleaning, graceful degradation
of appearance with wear, easy repair/replacement. Good functional and
aesthetic detailing to all floors, walls, ceilings, e.g. shadow gaps to sus-
pended ceilings.

Junction details. Architectural junctions of different materials, such as
roof/wall abutments, detailed to good practice with good workmanship.
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Figure 3.25 Traditional materials and detailing of a traditionally procured school. This figure
is also reproduced in colour in the colour plate section.
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Figure 3.26 Detail design (Matrix 5) – median scores of sample (Level 3 is good practice).



Good functional and aesthetic detailing to all door and window openings
and thresholds, e.g. crafted flashings rather than mastic excretions.

Furnishings. All furnishings selected for ability to retain good appearance
and for minimum cost of ownership. All seating comfortable for expected
occupancy – anthropomorphically suitable to BS 5873. Correctly sized,
robust and solid.

Fittings. All architectural fittings eminently suitable for purpose. Anthro-
pomorphically suitable to BS 5873. Correctly sized, robust and solid. Suit-
able provision for disabled persons’ use/access.

Safety and security. Detailed architectural disposition to good practice
and avoiding potential hazards. External and internal hazards controlled by
design, such as minimum entrances, which are capable of observation
and/or CCTV and/or fencing.

3.12.2 Matrix 5: Detail design – commentary

External detail. Significant difference. PFI median at Level 2 indicates that
not all major external components are being detailed satisfactorily.

Internal detail. Difference is of limited significance.

Junction details. Significant difference. PFI median at Level 1 suggests a
few obvious failures.
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Figure 3.27 Lightweight materials and acoustically ‘hard’ surfaces in the restaurant of a PFI
school.



Furnishings. No difference.

Fittings. Little difference.

Safety and security. No difference. All schools have implemented robust
security strategies involving fencing or CCTV, or both. Minimum, effectively
controlled entrances. Some minor safety hazards, such as ground floor,
perimeter, opening windows without sufficient detail of plinth obstruction
to reduce risk.

3.12.3 Matrix 5 – conclusions

Detailed design problems mainly prevalent in PFI schools. Security appears
to have been adequately addressed across the board.

3.13 PFI schools in England and Wales – Conclusions

3.13.1 General

• Overall design quality has significant room for improvement.
• PFI schools are of lower design quality, in general.
• Cost of ownership appears higher in PFI schools.
• Schools that sought to be informed clients achieved better 

buildings.
• Poor internal environments were widespread and are likely to

impact on educational achievement.
• There has been a major loss of schools design experience since

1985.
• Solutions to some of the problems will have cost implications.
• Major shortfalls from Local Agenda 21 objectives were identified.
• Major opportunities exist to improve energy efficiency.

3.13.2 Top ten problems

• Banal and mundane architecture – mainly PFI.
• Poor specification – lack of attention to detail.
• Lack of environmental sustainability.
• Little integration of environmental services with architecture – PFI.
• Poor acoustics, ventilation, and visual environments.
• Lack of flexibility for change and extension.
• Poor detailing, particularly at junctions – PFI.
• Circulation space often at a premium.
• Inadequate car parking for staff.
• Lack of storage for pupils’ clothes and bags, and for school 

materials.
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3.13.3 Top ten successes

• Good architecture – mainly traditional procurement approaches.
• Good site planning.
• Good space planning.
• Good sourcing of standard components.
• Good furniture specification, especially for younger pupils.
• Good security during school hours.
• Notable reduction of vandalism.
• A few examples of good daylighting strategies.
• Good acoustics existed in a few isolated instances.
• Good examples of detail design – mainly traditional approaches.

3.14 PFI schools in England and Wales – Recommendations

An informed client is needed to ensure design quality. This client repre-
sentative, or in-house project executive, can come from the LEA or school
staff, or both, and must have knowledge of good practice in all areas that
relate to school management and pupil productivity. The best examples
from the present sample had invariably benefited from a sophisticated
client, for the LEA (e.g. Hampshire schools) or the school’s staff. Indepen-
dent advice for clients is recommended by the recent Egan review of the
construction industry* and, in fact, most reviews of the industry since the
1960s.†

Informed client training. Changing naïve clients into sophisticated 
ones requires training courses and visits to learn from excellent existing
buildings.

Informed client funding. Additional funding is required to enable
members of staff to become sophisticated clients. This will include training
costs and necessitates release time from school duties for up to 2 years (6
months for small schools; 18 months for larger schools).

Improve space standards and/or budgets. Perhaps unsurprisingly, most
head teachers complained of insufficient and out-of-date space standards
and budgets. In many cases this has led to the sacrifice of adequate circu-
lation space (particularly in entrance halls and corridors) to make classrooms
larger, and even to extensions being sought for relatively new schools.
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* ‘The need for independent, expert advice for clients has been identified as being vital
to providing wider solutions to clients’ needs’. Sir John Egan, Rethinking construction:
accelerating change, p. 12, 2002.
† G. Higgin and N. Jessop, Communications in the building industry, 1965. And
successive NEDO reports throughout the 1970s and 1980s, such as Before you build
(1974) through to Faster building for commerce (1988).



Design appraisal tools.* In order to aid the in-house project executive
there should be a set of publicly available design appraisal tools that will
help schools assess the extent of best practice in the designs they are being
asked to consider.

Ofsted inspections of design. A simple ‘building quality’ assessment
could be included in periodic Ofsted inspections. These results could 
be collated nationally and related to premises’ costs and educational 
performance.

Improve daylight design. Despite some skilful and effective daylighting
strategies in the present sample, artificial lighting was defaulted to in every
school visited – all the electric lights were on! In many cases this was nec-
essary due to the great variability of light levels across the classroom. But
in some cases there was adequate and consistent daylight available (e.g.
300 lux), due to skilful disposition of devices such as clerestory northlights,
but all of the lights were on.† Recent research into the daylighting of schools
in America has shown that educational progress was significantly increased
(up to 25 per cent faster progress) with improved daylighting.‡ But the
quality and consistency of the daylight is more important than crudely
increasing window areas and setting simplistic standards (e.g. 2 per cent
daylight factor throughout the classroom).§

Improve acoustic design. Poor acoustic environments were ubiquitous
across the sample, and very often caused by less than ideal space planning
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*For example, the School Works Tool Kit developed by the CITB (Construction Industry
Training Board) and others, published in 2001. A practical handbook to initiate and
develop the project briefing process, suitable for any procurement route. Free to schools
from School Works Ltd.
† Ironically, research at the Building Research Station, decades ago, showed that visual
performance in classrooms could be improved through other means, such as contrast,
rather than simply raising lighting levels – sometimes by a factor as great as 30! Quality
of daylight is generally more important than quantity to produce visual comfort among
building users. R. G. Hopkinson and J. D. Kay, The lighting of buildings, pp. 170–73,
1972.
‡ The study just looked at daylight and controlled all other influences. Changes in student
test scores were monitored over a full year at the Capistrano school district in California.
Similar studies in Seattle and elsewhere, based on year-end scores only, showed that
‘students in classrooms with the most daylight were found to have 7–18 per cent higher
scores than those in rooms with the least’. Heschong Mahone Group, Daylighting and
productivity study: daylighting in schools, USA, August 1999. Cited in Michael Benedikt,
Environmental stoicism and place machismo, Harvard Design Magazine, Harvard
University Graduate School of Design, pp. 21–27, Winter/Spring 2002.
§ The crudest rule-of-thumb for side lighting is to multiply the minimum daylight factor
by 10, and to take the result as a measure of the amount of glazing required in terms of
percentage of floor area. To provide a 2 per cent daylight factor for a 50 square metre
classroom would require one external wall (say 7m × 2.4m) to be at least 60 per cent
glazed. Classroom walls were often almost fully glazed in the 1960s and 1970s in pursuit
of 2 per cent daylight factors throughout the room – with attendant overheating in
summer and cold down-draughts in winter, and their implications for educational
efficiency. R. G. Hopkinson and J. D. Kay, The lighting of buildings, p. 108, 1972.



(e.g. kitchens adjacent to libraries or halls). But more often than not caused
by the absence of ceiling finishes in PFI projects (this practice results in
external noise disturbance from rain and hail disrupting lessons, as well 
as poor internal acoustics) – many of these were already retrofitted with
acoustic ceiling tiles at the school’s expense. Retrofitting halls with soft 
furnishings to dampen ‘lively acoustics’ was commonplace across the
sample. Well-documented, good design practice was flaunted, presumably
for reasons of false economy.*

Building use manuals. For occupiers. Despite the best of design inten-
tions, buildings are rarely used exactly as envisaged. Producing guidance
as to the intended use of schools’ spaces would also focus designers’ minds
on end-users, and help to enhance the design development process. Build-
ing use manuals could also form part of the design appraisal process and
highlight potential problems.

Prescriptive detailed specifications. Many schools were failed by per-
formance specifications, which were not followed through into detail design
and ideal functionality. Detailed, and often prescriptive specifications may
be necessary to improve design performance – tested by informed clients
at successive design stages, and empirically challenged before practical
completion certificates are signed (e.g. daylight levels and acoustics).

3.15 PFI schools in England and Wales – Summary

The Audit Commission wished to ascertain the design quality of new
schools procured by PFI routes. They selected a sample of 18 schools, built
in the past few years, from Local Authorities across England and Wales. The
sample contained a balance of primary and secondary PFI schools; tradi-
tionally procured schools were included as a control group. A small BRE
team visited each school and conducted a visual survey, non-intrusive 
to the building fabric, focusing on the following key elements and 
components:

• Roof.
• Walls.
• Cladding.
• Windows.
• Doors.
• Toilets.
• Finishes.
• Building services.

96

3
Schools

* ‘To avoid the spread of noise through the school all corridors and circulation spaces
should have highly sound-absorbing ceilings, as should dining-rooms and rooms rated as
high-level noise sources’. P. H. Parkin and H. R. Humphreys, Acoustics, noise and
buildings, p. 197, 1969.



BRE also conducted informal interviews with head teachers, teachers, and
maintenance staff. A series of five matrices were used to score the schools.
The matrices contain several sub-factors and scoring levels are objectively
set for completion by construction or property professionals. They cover
the following main areas:

• Architectural design quality. This covers the relatively subjective
area of aesthetic merit, and also the more prosaic qualities of
specification, site and space planning.

• Building services design quality. A more objective area and sup-
ported by scientifically measurable lighting, noise and tempera-
ture levels. Sympathetic integration with architecture is crucial, not
to mention maintainability and replacement sourcing.

• User productivity indicators. Internal comfort conditions are also
scientifically measurable and links between them and productivity
are increasingly empirically evident. Integrating art and science
creates ideal environments, e.g. the quality of daylight is just as
important as the measurable quantity. Optimum environments 
are critical to successful school design and often reflected in the
enhanced educational performance of pupils.*

• Building cost of ownership. This covers the occupancy costs of
schools and the potential whole-life performance of building
fabric and services. It provides an analysis of the trade-offs
between capital and running costs that affect future building 
performance.

• Detail design. Failures in building performance are often caused
by poor detailed design or bad workmanship. Rectifying and
coping with such failures will increase maintenance and occupancy
costs.

The BRE team encountered variable design quality throughout the
sample. There was design inconsistency across the board, with single
schools containing examples of good and bad design practice. All schools
visited left significant room for design improvements, particularly at a
detailed level, but PFI schools were generally of a lower design quality than
traditionally procured ones. The latter seemed to benefit from the pre-
scriptive nature of a conventional route. The PFI schools’ mean score for
the five main categories was below that of traditionally procured schools,
and significantly less in the areas of architectural design quality, cost of own-
ership, and detail design. However, the areas of building service design
quality and user productivity indicators showed little difference between
PFI and traditionally procured schools.

Trends emerged regarding the materials used for different procurement
routes, with PFI schools generally using metal roofs and cladding systems.
Traditionally procured schools tended to favour traditional materials such
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*Heschong Mahone Group, Daylighting and productivity study: daylighting in schools,
USA, August 1999. Cited in Michael Benedikt, Environmental stoicism and place
machismo, Harvard Design Magazine, Harvard University Graduate School of Design, 
pp. 21–27, Winter/Spring 2002.



as facing brickwork and concrete roofing tiles. Aluminium window and
doorframe systems were ubiquitous throughout the sample. The only
‘lightweight’ framed building was a PFI school.* There was, in general, a
sparsity of finishes throughout the PFI schools, extending to the complete
omission of ceiling finishes. Apart from the utilitarian aesthetic this gave to
most PFI schools, potential acoustic and lighting problems accruing from
this policy were scientifically measured. These choices of materials, or lack
of them, may go some way to explain the perceived differences in costs of
ownership between PFI and traditionally procured schools. However, there
was also variety in the specification of some traditional schools, which 
gave rise to doubts over their ideal functionality. Despite some successful
attempts to provide uniform daylight throughout classrooms, and indeed
other areas, no school was visited which did not have the vast majority of
its artificial lighting switched on.

Recent industry standards suggest that about 1.5 to 4 per cent of the
capital cost of a school should be spent on annual maintenance costs, 
averaged over the first two decades of the building’s life.† This includes
decoration, fabric and services maintenance, cleaning, utilities, and 
administrative costs. Our review suggests that many of the PFI schools
would need maintenance budgets towards the top of the recommended
range, and this may have implications for the residual value of the build-
ing at the end of the concession period.

Ranked tables were produced from the five scored matrices, which show
that PFI schools tend to rank lower than traditional schools. However, 
there are sub-areas of success and failure in both traditional and PFI
schools, which are shown by the median scores plotted in the resultant
graphs. The following five matrices were scored within defined levels of 
significance:

• Architectural design quality. External and internal architectural
merit was generally superior in traditionally procured schools.
Specification quality, sustainability, and site and space planning
were similar in both procurement routes.

• Building services design quality. There was little difference
between procurement routes, but the crucial area of architec-
tural integration was considered better in traditionally procured
schools.

• User productivity indicators. Similar, but audible and visual in-
trusion, acoustics and air quality were generally inferior in PFI
schools.
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*While there is no reason why a lightweight school building cannot perform well with
appropriate heating and maintenance strategies etc., it is likely to need a higher
maintenance budget than a more structurally robust building. It may also be more
susceptible to vandalism, particularly in a secondary school.
† Various BMI (Building Maintenance Information) and SCALA (Society of Chief Architects
of Local Authorities) sources. This range represents estimated typical LA approved
expenditure to recommended expenditure. It varies according to the type of school, i.e.
nursery; primary; secondary; special school, and may well be considerably above this
range in the advent of major defects.



• Building cost of ownership. Similar, but exterior materials and
internal fabric and finishes with lower costs of ownership were
generally chosen for traditionally procured schools.

• Detail design. Areas of external, internal and junction details were
superior in traditionally procured schools.

This evidence tends to suggest that the promised DBO (design, build and
operate) synergies are not being achieved in PFI school designs.* While it
was assumed that all schools were constructed close to DfES budgetary
and space standards, better examples occurred where the ‘right people’
were assembled into design teams, including a full-time in-house client rep-
resentative. Such informed clients, or independent advisors, are able to
interrogate design proposals in a sophisticated manner and obtain higher
standards of design quality. Good practice methods such as those listed
below need to be extended to the design and refurbishment of all schools,
whatever the procurement route:

• Informed client or independent advisor to ensure design
quality. This client representative, or in-house project executive,
can come from the LEA or school staff, or both, and must have
knowledge of good practice in all areas that relate to school man-
agement and pupil productivity.

• Improved space standards and budgets. Guidance in BB82 was
being updated at the time of the surveys. The then current DfES
proviso that 60 per cent of the area has to be teaching space
caused circulation and ancillary spaces to be tight or skimped.
Increased capital budgets were felt by teachers to be the answer
to space problems and materials choices for optimum whole-life
costing.

• Design appraisal tool to monitor quality from the briefing stage
onwards. This could take the form of a checklist with which 
to interrogate design proposals at successive stages. This will
become increasingly necessary as the government’s proposals for
PFI expenditure threaten to outstrip competent supply in the con-
struction industry.

• Prescriptive specifications in areas such as daylighting and
acoustics. Daylighting prescriptions will have to be subtle to
capture the quality of light needed rather than producing quan-
tity alone. Acoustics may be as simple as ‘To avoid the spread of
noise through the school all corridors and circulation spaces
should have highly sound-absorbing ceilings, as should dining-
rooms and rooms rated as high-level noise sources’.

• Building use manuals for occupiers to complete the loop of
design intentions. Even with the very best of design intentions,
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*The concept of continuity from design through to building and operation is much
vaunted for PFI schemes. Letting tranches of schools for development and subsequent
long-term operation contracts should create economies of scale.



buildings are rarely used exactly as envisaged. Producing guid-
ance as to the intended use of schools’ spaces would also 
focus designers’ minds on end-users, and help to enhance the
design development process. Building use manuals could also
form part of the design appraisal process  and highlight poten-
tial problems. For example, guidance to close blinds in the 
afternoon to west-facing, high-level windows to classrooms sug-
gests the need for vertical blinds, or a different orientation for the
building.

3.16 PFI schools in Northern Ireland – Introduction

The Northern Ireland Audit Office (NIAO) wished to review the use of the
Private Finance Initiative (PFI) to provide educational facilities. They wished
to engage technical support to analyse the design and construction of PFI
facilities compared with traditionally procured schools and colleges. This
study of 14 post-primary schools and four colleges of higher and further
education, procured by both routes, is part of a wider investigation into
the design quality of PFI projects in Northern Ireland.* An assessment of
the overall design quality of new facilities should establish whether:

• Construction materials and components used for PFI schools are
significantly different to those used for traditionally financed
schools, due to life-cycle considerations for key components?

• General trends revealed that PFI schools used metal sheet roofs. Tra-
ditionally procured schools tended to favour traditional materials
such as facing brickwork and concrete roofing tiles – but there was
a notable exception in the further and higher education sector. Alu-
minium window and doorframe systems were ubiquitous throughout
the sample. The generally poor detailed design on PFI schools will
probably impact upon expected life-cycles of key components.

• Whole life costs for PFI schemes are adequate in the context of
the workmanship and materials used in initial construction?

• Observations from the sample of 18 facilities visited suggests that
the PFI schools, and particularly FHE colleges, would need larger
maintenance budgets. PFI schools were generally of a lower
design quality than traditionally procured ones. The latter seemed
to benefit from the prescriptive nature of a conventional route as
well as the tried and tested detailing of traditional materials. We
noted the ‘diocesan architect’ effect, first observed in Church of
England schools in England and Wales, to a more marked degree
in Northern Ireland – perhaps unsurprisingly. Such architects are
generally trusted confidantes, with a lengthy relationship with 
the school, displaying high degrees of professionalism and atten-
tion to detail for their clients – in anticipation of a continued 
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relationship. Good design quality, including innovation and flexi-
bility, invariably ensues. This is often augmented by additional
funding from church sources to provide both additional facilities,
and possibly a higher than normal specification. Site inspections
from such an ideal adviser could also result in better workman-
ship. The PFI schools scored significantly lower in the often crucial
areas of architectural design and detail design. However, the areas
of building service design quality, user productivity, and user pro-
ductivity indicators showed little difference between PFI and 
traditionally procured schools in general.

• Decisions relating to whole life costs have considered the period
beyond the PFI contract period?

• These decisions varied considerably across the sample, but the
use of traditional materials with conventional detailing tends to
ensure a higher quality of detailed design, which in turn helps to
ensure longer life for components and materials. Residual value
and ultimate life of the schools and colleges will depend on ade-
quate maintenance, repair and replacement of key components.
The conundrum of higher maintenance costs as a percentage 
of a lower capital costs could ultimately compare well to higher
capital costs with possible resultant lower maintenance costs. In
the case of the PFI schools the respective consortiums will pre-
sumably eventually foot the bill, at least for the concession period.

• PFI schools provide material design, build and operate (DBO) syn-
ergies beyond the PFI contract period?

• The evidence tends to suggest that the promised DBO synergies
are not being achieved in PFI school and FHE college designs in
Northern Ireland, as in England and Wales. In Northern Ireland
only six PFI ‘pathfinder’ projects are completed (four post-primary
schools and two FHE colleges). These were usually new buildings
on new sites, where this procurement route may have more
chance of success. The often complex and constrained school
sites, involving a combination of refurbishment and extension
were invariably traditionally procured. If this is by chance, it is for-
tunate that an appropriate traditional route was employed to cope
with the complexity of site and phased construction, if by design,
exemplary judgement was exercised to identify the potential
pathfinder PFI sites. An appropriate procurement route for the cir-
cumstances is far more important to achieve success in construc-
tion projects, than the current dogma of particular trends.

The NIAO needed to assess the overall design quality of new schools and
FHE colleges, comparing any differences between procurement routes in
the following key areas:

• Quality of materials used for key building components.
• Energy efficiency.
• Disabled access.
• Compliance with other legislation, such as building and fire 

regulations.
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3.17 PFI schools in Northern Ireland – Description of the project

The main means to achieve the objectives set out in the project brief
centred on visual surveys of the sample of 14 post-primary schools and four
colleges of higher and further education, by a small team of expert con-
sulting architects and engineers. The surveys were non-intrusive to the
building fabric, but included roof and plant room inspections. All principal
spaces and typical classrooms were examined. Scientific instrumentation
was used to measure light, sound, temperature, and air quality (carbon
dioxide levels). In all cases the education facilities’ principals and/or their
deputies were informally interviewed.

These initial interviews were structured by six questions which asked the
principals to rank aspects of the building in terms of their satisfaction, on
a scale of one to five (five representing maximum satisfaction). The six ques-
tions were a pilot study for developing a ‘sixth matrix’ to add a user satis-
faction dimension to the BRE Design Quality Matrix (DQM). Although the
questions proved very useful in structuring the interviews, the building’s
architects and other consultants were often present; probably causing prin-
cipals to give a more generous score than they may have done otherwise.
A self-completion matrix will be developed for future studies to eliminate
this bias.

The sample of 18 facilities was selected by the NIAO, to represent new
educational facilities in Northern Ireland. The sample contains the six
‘pathfinder’ PFI projects completed in Northern Ireland at that time, and
major traditionally procured post-primary schools completed in the same
period. The sample comprised:

• 14 post-primary schools and 4 colleges of FHE.
• 10 traditional and 4 PFI post-primary schools, and 2 traditional

and 2 PFI colleges of FHE.
• 10 educational facilities in or around Belfast; 4 in Londonderry;

and 4 in other areas of Northern Ireland.
• The six ‘pathfinder’ PFI projects completed in Northern Ireland.
• Some of the traditionally procured facilities were extensions to

existing buildings, but the study concerned only the new-build
elements. Refurbishment was not included.

• The size of post-primary schools ranges from 500 to 1000 pupils.
One post-primary school accommodated only half of its potential
capacity – 300 pupils rather than 600.

• The size of colleges of FHE averages a few thousand full-time
equivalent students.

3.18 PFI schools in Northern Ireland – Design Quality Matrices

BRE’s team used a set of five matrices, which were used in the similar study
in England and Wales for the Audit Commission, to score individual facili-
ties on all aspects of design quality. An additional sixth matrix, covering
user satisfaction, was also used in Northern Ireland. The matrices were:
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• Architectural design.
• Environmental services design.
• User productivity indicators.
• Building cost of ownership.
• Detail design.
• User satisfaction (pilot version).

The design quality matrices are suitable for completion by professional
experts with relevant experience, and can be adapted for any building type.
They can be robust and powerful tools in the hands of experts. Although
the matrix scoring levels are set objectively using published standards, such
as British Standards and consensual good practice, there is obviously an
element of inherent subjectivity in this system.* Extreme views are amelio-
rated by group consensus, even among a small group of expert construc-
tion professionals. The results must be viewed as the expert opinion of a
few consulting architects and engineers – for this reason we have defined
levels of significance for the results.

The sample of facilities was selected by the NIAO, and they understand
that it fully represents the population of new educational facilities in 
Northern Ireland. The sample contains the six ‘pathfinder’ PFI projects com-
pleted in Northern Ireland to date, and all major traditionally procured post-
primary schools completed in the same period. However, the limitations of
the visual and surface nature of the surveys should be borne in mind. The
visual surveys were as thorough as time allowed and included roof and plant
room inspections, where possible. One particular plant room, adjacent to
the sports hall, appeared to have a large over-specification of mechanical
ventilation equipment contained within an over-sized plant room. The
surveys were non-intrusive and did not include reference to any further
project-specific documentation, apart from a few instances where detailed
architectural drawings were available. The informal interviews with princi-
pals and staff were often revealing. But they must also be treated with
caution as anecdotal evidence subject to personal bias. Despite that, they
contributed to the research and helped to shape our conclusions. We saw
the physical evidence of successful strategies, such as supplementing
budgets with church funds to provide additional facilities (e.g. a sports hall
at school five), and unfortunately also saw the results of less successful
approaches (e.g. inadequate sound insulation).

BRE’s set of five matrices measures all aspects of the design quality of
schools, from the architectural strategy of site planning through to the
detailed design of junctions of different materials. Each matrix has six sub-
factors in columns and scoring levels in rows. The matrices were developed
by objectively establishing a fully competent level of performance at the
top level of Level 4. Although it is theoretically possible to register a score
of 5, this would be an exceptional example of the very best practice. This
ideal score was recorded in one instance, for a sub-factor, in the present
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study. There was a handful of scores at Level 4. Once a top level is estab-
lished it is a simple matter to cascade lower levels of performance,
descending to Level 0. Each descending step in performance usually
implies a failure to achieve best practice in at least one significant area, or
several minor shortcomings. A set of matrices was completed for each
school, which highlight problems and successes. Matrix averages (medians)
revealed quality trends between procurement routes – comparative differ-
ences in the median matrices are probably more revealing than ‘league
tables’ of ranked schools for each factor.

Due to the uncertainties in the matrix scoring process, median results of
less than one level apart in small sample groups of matrices should be given
limited significance.

3.19 PFI schools in Northern Ireland – Overall summary matrix

Matrix 0 – Summary

The overall summary matrix collects the results of the five matrices below:
architecture; environmental engineering; user comfort; whole life costing;
and detail design. The summary matrix shows any major trends and any
major differences between design quality achieved between building pro-
curement routes (Figures 3.28 and 3.29).
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Figure 3.28 Overall summary matrix (NI) – median scores of all five matrices (Level 3 is
good practice).



Matrix 1 – Quality of architectural design

Probably the most subjective matrix in the areas of internal and external
architectural merit, but more robust in areas such as site and space plan-
ning. The historic terms of firmness, commodity and delight are used to
convey the concepts of structural integrity, functionality and uplifting of the
spirits. Views of building users were considered, particularly for the often
intangible and ephemeral areas of ‘spiritual uplift’!

Matrix 2 – Quality of services design

Far more objective in nature, and scientifically measurable (e.g. lighting
levels in lux and noise levels in dBA). The integration of services and archi-
tectural fabric can be symbolically evident in conceits such as housing boiler
flues in architectural-feature chimneys. Maintainability and sourcing of
replacement components are critical to continuous quality. Environmental
sustainability is necessary for LAs to achieve Local Agenda 21 objectives.

Matrix 3 – User productivity indicators

Comfort conditions are scientifically measurable (e.g. lux, dBA and ambient
and radiant temperature) and links between such conditions and user pro-
ductivity are increasingly empirically evident – excessive noise, sunlight and
poor ventilation degrade internal environments. However, ideal environ-
ments are more subtlety created by the integration of art and science rather
than crudely engineered by actions such as increasing lighting levels. 
Psychological aspects also play a crucial part in individual comfort and 
productivity.

Matrix 4 – Building cost of ownership

This matrix concentrates on the potential whole life performance of the
building’s fabric and environmental services also considering ease of facil-
ities management and the adaptability of the building for future alteration
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Figure 3.29 Traditionally procured school, which houses a flexible atrium space.



or extension. This matrix helps to expose the trade-offs between capital
and running costs, which affect future performance.

Matrix 5 – Detail design

Anomalies in building performance are often caused by errors or inconsis-
tencies in detailing, such as architectural junctions of different materials at
abutments or incorrectly sized components, furnishings and fittings. The
former can lead to leaks or even flooding, while the latter often causes loss
of functionality or even serious accidents. Such failures can often be attrib-
uted to poor detailed design or bad workmanship – or a combination of both.

Matrix 6 – User satisfaction (pilot matrix)

Initial interviews with principals and directors of educational facilities were
structured with six questions which they were asked to rank in terms of
their satisfaction, on a scale of one to five (five representing maximum 
satisfaction). The six questions were a pilot study for developing a ‘sixth
matrix’ to add a user satisfaction dimension to the BRE design quality
matrix (DQM). A self-completion matrix will be developed for future studies
to eliminate any confidentiality bias.

3.19.1 Summary matrix – commentary

Matrix 1 – Quality of architectural design

There is one point between the traditionally procured and PFI schools, 
indicating a significant difference in architectural quality. The possibility 
of achieving such quality appears enhanced in the traditionally procured
schools – confirmed by the all-median scores close to Level 3. Architectural
quality is often a precursor to subsequent indicators. The Northern Ireland
sample was similar to that of the England and Wales study.

Matrix 2 – Quality of services design

There is only a difference of 0.5 between traditional procurement and PFI,
which cannot be viewed as significant due to the variability of the matrix
scoring process. Services were ostensibly similar in the two procurement
routes and with departures from good practice across the entire sample.
The Northern Ireland sample was marginally better than that of England
and Wales.

Matrix 3 – User productivity indicators

There is only a difference of 0.5 between traditional procurement and PFI,
which cannot be viewed as significant. However, the median score for all
schools is comparatively low suggesting that there is significant opportu-
nity for improvement. The Northern Ireland sample was similar to that of
England and Wales.
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Matrix 4 – Building cost of ownership

There is a difference of just over half-a-level between traditional procure-
ment and PFI which, although of limited significance, suggests that capital
costs are driving PFI designs more than traditional solutions. The Northern
Ireland sample was slightly better than that of England and Wales.

Matrix 5 – Detail design

The difference of one level between traditional procurement and PFI, and
the comparatively reasonable score of the traditional schools, suggests that
PFI solutions, in general, are not receiving as much attention to detail as
traditional ones. The Northern Ireland sample was similar to that of England
and Wales.

Matrix 6 – User satisfaction

Suggests that users are slightly more satisfied with traditionally procured
facilities, subject to the fact that the interviews were not in confidence, the
building’s consultants were often present.

3.19.2 Summary matrix – conclusions

A matrix analysis can highlight potential problems and prioritise them. The
areas of service design and user productivity appear to need improvement
to achieve a level line score. But they are also inextricably linked to archi-
tectural design and detailed design. The Northern Ireland sample, overall,
was of a similar design quality to that of the England and Wales sample,
apart from the quality of services and cost of ownership, which appear
slightly better in Northern Ireland.

3.20 PFI schools in Northern Ireland – Architecture

3.20.1 Architecture (Matrix 1) – Level 4 definitions

Architectural exterior. Design has obvious firmness, commodity and
delight. No features that are obvious architectural excesses. Users like and
respect the building. Excellent materials selection and placement. Ade-
quate shelter from rain and sun (Figures 3.30 to 3.33).

Site planning. Functional separation/integration optimises use of site.
Good solar orientation. Good vehicle access/parking/pedestrian access.
Parking level. Adequate playing ground(s) and field. Adequate space for
future building extension.

Interior design. Design has obvious beauty and clarity of purpose. Inter-
nal aspects of good scale and respect user’s size. Daylight quality and
acoustics excellent. Excellent use of colour, finishes and furniture. Interior
allows furniture layout flexibility.
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Space planning. Excellent utilisation of space, meeting business need
with good juxtaposition of key spaces. Support spaces, storage and circu-
lation all adequate. No congested areas at any time. Good social space.

Specification. Component selection and placement obviously very care-
fully considered with adequate input from experienced users and mainte-
nance staff. Good provision for maintenance. No obvious potential design
defects at materials’ junctions.

Sustainability. Environmental impact minimised by proper consideration
of environmental, economic and social factors. Heating and lighting
systems and components robust, reliable and competently optimised.
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Architectural Site Interior Space
SCHOOL exterior planning design planning Specification Sustainability TOTAL

School EE 4 4.5 4.5 5 4 2.5 24.5
School RR 4 3.5 4 4 3.5 3.5 22.5
School FF 3 3.5 3.5 3 3 3.5 19.5
School JJ 3 3.5 3.5 3.5 3 3 19.5
School AA 3 3 4 3.5 3 2.5 19
School NN 3 4 3 4 3 2 19
School LL 3.5 3 3 3 3.5 2.5 18.5
School DD 2.5 3 2.5 3 3 2.5 16.5
School KK 2.5 2.5 2.5 3 3 2.5 16
School TT 2.5 3 2.5 2.5 3 2 15.5
School MM 2.5 3 2.5 3 2 2 15
School GG 2 3 2 2.5 3 2 14.5
School BB 3 2.5 2.5 2.5 2 2 14.5
School HH 2 2.5 2 2.5 1.5 1.5 12
School QQ 1.5 2.5 2 2.5 1.5 2 12
School CC 1.5 2 2 2.5 1.5 2 11.5
School SS 1.5 2 2 2.5 1.5 1.5 11
School PP 1 3 1 2 2 1.5 10.5

Figure 3.30 Architecture (Matrix 1 NI) scoring table – PFI schools are shaded.

Figure 3.31 Flexible atrium, which converts into a dining hall for lunch-hour in a tradition-
ally procured school.



3.20
PFI schools in N

orthern Ireland
 – A

rchitecture

109

0

1

2

3

4

5

Arc
hit

ec
tu

re

Site
 p

lan
nin

g

In
te

rio
r d

es
ign

Spa
ce

 p
lan

nin
g

Spe
cif

ica
tio

n

Sus
ta

ina
bil

ity

L
ev

el
s

Traditional
procurement

PFI

All

Figure 3.32 Architecture (Matrix 1 NI) – median scores of sample (Level 3 is good 
practice).

Figure 3.33 Lift shaft colloquially known as ‘the lipstick’ in a traditionally procured school.
This figure is also reproduced in colour in the colour plate section.



3.20.2 Matrix 1: Architecture – commentary

Architectural exterior. There is a difference of 1.25, combined with the
all-mean score nearer to the traditional mean, suggesting a far more con-
sistent quality is being achieved under traditional procurement. The PFI
score suggests that this route is resulting in mundane architecture with 
significant potential maintenance difficulties.

Site planning. There is a difference of 0.5 between the traditionally pro-
cured and PFI facilities, and the all-median score is at the same level as 
traditional procurement. The Northern Ireland sample is slightly below the
overall median of the England and Wales sample (all-median), possibly
because there were more constrained sites in Northern Ireland.

Interior design. Difference of one level between traditional procurement
and PFI, which is again significant. Such architectural failures affect the
fitness for purpose of interior spaces. The all-median is at the same level
as the England and Wales all-median.

Space planning. There is a limited difference between traditional pro-
curement and PFI, suggesting that space planning, on average, is only 
suffering from minor failures.

Specification. There is a difference of 1.5 between traditional procure-
ment and PFI, and the all-median is at the same level as the traditional.
This suggests a worrying amount of specification failure in PFI. The all-
median is slightly better than in the England and Wales sample.

Sustainability. Limited difference, but overall sustainability failures.

3.20.3 Matrix 1 – conclusions

The real purpose and value of a matrix analysis is to highlight potential
problems and to prioritise them for attention. The areas of specification
and sustainability are most in need of attention. PFI falls significantly short
of the traditionally procured on architectural quality.

3.21 PFI schools in Northern Ireland – Environmental engineering

3.21.1 Environmental engineering (Matrix 2) – Level 4 definitions

Integration. Services design sympathetic to and optimises all aspects 
of the architecture. Well-informed consideration of thermal and lighting
issues. No intrusion of services into occupied space. No compromise on
user access to windows (Figures 3.34 to 3.37).
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Mechanical systems design. Robust good practice utilising the most
appropriate components integrated into efficient reliable systems. Covers
heating, ventilation, cooling and plumbing. Nil acoustic intrusion from 
services into the use of the building.

Electrical systems design. Robust good practice utilising the most appro-
priate components integrated into efficient reliable system(s). Covers inter-
nal and external lighting, communications. Cables, conduits and ducts not
intrusive. Well selected components.

Maintainability. Maintenance facilities and access designed to minimise
loss of beneficial use, minimise time to clean and repair, and avoid the need
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Mechanical Electrical
SCHOOL Integration systems systems Maintainability Sourcing Sustainability TOTAL

School RR 3 2.5 3 3.5 4 2.5 18.5
School TT 2.5 3 3.5 3.5 3.5 2 18
School EE 3 3 3 3 3 3 18
School JJ 3 3 3 3 3 3 18
School LL 3 2.5 3 3 3.5 2.5 17.5
School GG 2.5 2.5 3 3 3 2.5 16.5
School DD 2.5 2.5 3 3 3 2.5 16.5
School KK 2.5 2.5 2.5 3 3 2.5 16
School FF 3 2.5 3 2.5 2.5 2 15.5
School AA 2.5 2.5 2.5 3 3 2 15.5
School NN 2.5 2.5 2.5 2.5 3 2.5 15.5
School BB 2 2.5 3 2.5 3 2.5 15.5
School MM 2 2 2.5 3 3 2 14.5
School PP 2 2.5 2.5 2.5 3 2 14.5
School SS 2 2 2.5 2.5 3 2 14
School CC 1.5 2 2.5 2.5 3 2 13.5
School HH 2 2 2.5 2 3 2 13.5
School QQ 1.5 2 2.5 2.5 3 2 13.5

Figure 3.34 Environmental engineering (Matrix 2 NI) scoring table – PFI schools are shaded.

Figure 3.35 Oversized plant room in a traditionally procured school.



for specialised access for revenue replacement. All components and service
data widely available.

Sourcing. All capital and revenue repairable/replaceable items selected
for wide availability and compliance with well-known standards. Design has
avoided use of specially manufactured items that could incur long lead
times/high replacement costs.
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Figure 3.36 Environmental engineering (Matrix 2 NI) – median scores of sample (Level 3 is
good practice).

Figure 3.37 Poor electrical specification in a PFI school.



Sustainability. Services components, system arrangement and controls
selected and commissioned to minimise environmental impact. Compre-
hensive and easily useable data available for maintenance. Minimal use of
materials deleterious to the environment.

3.21.2 Matrix 2: Environmental engineering – commentary

Integration. Difference of only 0.5, and the median of all schools score is
at the upper level – the same as the all-median of the England and Wales
sample. Building services integration with architecture in Northern Ireland
is similar to England and Wales.

Mechanical. Difference between traditional procurement and PFI is only
0.5, and the median of all schools is at the upper level. This aspect is sig-
nificantly better in Northern Ireland than England and Wales.

Electrical. Difference is again of limited significance, but better than
England and Wales.

Maintainability. Limited difference, but the median of all schools is sig-
nificantly better than England and Wales.

Sourcing. No difference, and almost identical level and profile to England
and Wales.

Sustainability. Little difference, but significantly better than England and
Wales.

3.21.3 Matrix 2 – conclusions

The areas of mechanical, electrical, maintenance and sustainability are most
in need of attention. No significant differences between procurement
routes overall.

3.22 PFI schools in Northern Ireland – User comfort

3.22.1 User comfort (Matrix 3) – Level 4 definitions

Summertime overheat. Building interior unlikely to experience more than
30 hours per year above environmental temperature greater than 27 °C,
and occupants have very limited beam radiation from the sun (Figures 3.38
to 3.41).

Visual environment. Daylight and artificial lighting sources entirely appro-
priate for task and promote a cheerful but non-distracting atmosphere. Full
compliance with workplace regulations.
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Heating comfort. Internal air temperatures within −1.5 °C to +2.0 °C of
target temperature. No reason for occupant discomfort from asymmetric
thermal radiation. No ‘Monday morning’ discomfort.

Audible and visual intrusion. No interference to work or leisure from 
continuous, intermittent or impulsive background noise within interior or
exterior occupied spaces. No unwanted or noticeable visual intrusion.

Acoustics quality. All occupied areas free of acoustic features that act to
the detriment of efficient working and enjoyment of the building. Covers
reverberation time, intelligibility of speech, and music.
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Summer Visual Heating Audible and visual
SCHOOL overheating environment comfort intrusion Acoustics Air quality TOTAL

School FF 3.5 3.5 3 3 3 3 19
School RR 2.5 2.5 2.5 3 3 3 16.5
School JJ 2.5 3 2.5 3 2.5 3 16.5
School EE 2.5 3 3 2.5 2.5 2.5 16
School DD 3 2.5 2.5 2.5 2.5 2.5 15.5
School LL 2 2.5 3 2.5 3 2 15
School AA 1.5 2.5 3 3 3 2 15
School BB 2 2 2.5 3 2.5 3 15
School TT 2.5 2.5 3 2.5 2 2 14.5
School KK 2 2.5 2.5 2.5 2 2.5 14
School GG 2 2.5 3 2.5 2 2 14
School NN 2 2.5 2.5 2.5 2 2 13.5
School MM 1.5 2 1.5 2 3 3 13
School PP 2 1.5 2.5 1.5 3 2.5 13
School CC 1.5 2 2 1.5 2 1.5 10.5
School HH 1 1 2 1.5 2.5 2 10
School SS 1.5 2 2 2 0.5 2 10
School QQ 1.5 2 2 0.5 1 1 8

Figure 3.38 User comfort (Matrix 3 NI) scoring table – PFI schools are shaded.

Figure 3.39 Clerestory windows provide daylighting to the back of a traditionally procured
secondary classroom.



Air quality, internal. No noticeable odour or dust, or noticeable allergic
or health symptoms from any contaminants such as micro-organisms,
organic or non-organic compounds. Humidity satisfactory in all spaces.

3.22.2 Matrix 3: User comfort – commentary

Summertime overheat. Limited difference. All-median at Level 2 – 
summertime overheating is an occasional problem. Several facilities were
Level 1.5 or below, where summertime overheating is a frequent problem
and ventilation was inadequate.
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Figure 3.40 User comfort (Matrix 3 NI) – median scores of sample (Level 3 is good 
practice).

Figure 3.41 High-level opening lights to a stairwell with no easy means of opening.



Visual environment. Limited difference. All-median at Level 2.5, and
somewhat better than England and Wales.

Heating comfort. A difference of only 0.5. All-median at Level 2.5, indicat-
ing occasional discomfort from uneven heating and cold Monday mornings.

Audible and visual intrusion. Difference of 0.75 between traditional pro-
curement and PFI. Below Level 2 for PFIs means that occupants notice noise
and visual intrusion.

Acoustics quality. Traditional procurement at Level 2.75, indicating less
than ideal acoustics, but PFI at Level 2 indicates that many spaces are
acoustically impaired, to the extent that speech levels have to be raised
and words repeated occasionally.

Air quality, internal. Difference of only 0.5. But high levels of carbon
dioxide were recorded in many full classrooms – largely a management
issue, needing strategies for window and trickle-vent opening.

3.22.3 Matrix 3 – conclusions

The median of all schools is around Level 2.5, indicating departures from
the ideal of Level 4. All areas are in need of attention, particularly in PFI
schools.

3.23 PFI schools in Northern Ireland – Whole life costs

3.23.1 Whole life costs (Matrix 4) – Level 4 definitions

External materials. All components selected and installed to achieve
lowest cost of ownership. All have good resistance to vandalism, sun, wind,
rain. Graceful degradation of appearance with wear. Detailing to best prac-
tice (Figures 3.42 to 3.45).

Internal fabric and finishes. Fabric and finishes chosen for lowest cost of
ownership. Properties include ease of routine and special cleaning, grace-
ful degradation of appearance with wear, easy repair/replacement.

Building services capital items. All components selected for minimum
cost of ownership. Adequate space for minor and major maintenance.
Design enables most service activities to be undertaken during occupation.

Building services revenue maintenance. All components selected for
minimum cost of ownership. Component arrangement/availability good.
Easy maintenance access. Most service activities possible during 
occupation.
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Figure 1.3 Imaginative buildings for young children – ‘ducks’. The boat and waves are
primary schools. Copyright Joe Low/Architectural Association. 
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Figure 3.33 Lift shaft colloquially known as ‘the lipstick’ in a traditionally procured school. 



Figure 4.1 Hôtel-Dieu, Beaune, France, circa 1443 – used as a hospital until 1948. Repro-
duced with permission from Emmanuel Thirard/RIBA Library Photographs Collection.
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Figure 5.6 Ronan Point, London: after building collapse in May 1968. Reproduced with per-
mission from RIBA Library Photographs Collection.



Figure 5.7 Concept proposals for an MMC house on the BRE Innovation Park, using SIPs. 



Facilities management: fitness for function. All architectural fittings, fit-
ments, furniture and furnishings selected for minimum cost of ownership
and support to organisational objectives. All items eminently suitable for
purpose. Mean time to repair is short.

Flexibility for layout change and extension. Building plan, positioning
within site, construction and materials facilitate easy future adaptation and
extension without excessive cost/disturbance to occupiers.

3.23.2 Matrix 4: Whole life costs – commentary

External materials. Little difference between procurement routes, and
slightly better than England and Wales. PFI facilities at a median of Level
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Building Building Facilities
External Internal fabric and services services management

SCHOOL materials finishes capital maintenance fitness Flexibility TOTAL

School RR 3.5 4 3.5 3 3.5 3 20.5
School EE 3 3 3 3 3.5 5 20.5
School LL 4 4 3 3 3 3.5 20.5
School TT 3.5 3.5 3 3 3.5 3 19.5
School FF 3 3 3 3 3 3.5 18.5
School AA 3.5 2.5 3 3 3 3 18
School NN 3.5 3.5 2.5 2.5 2.5 3.5 18
School MM 3 3 3 3 3 3 18
School KK 3 2.5 3 3 2.5 3 17
School JJ 3 3 2.5 2.5 2.5 3 16.5
School DD 3 3 2.5 2.5 2.5 3 16.5
School BB 3.5 3.5 2 2.5 3 2 16.5
School GG 2.5 2.5 3 3 3 2 16
School CC 3 2.5 2 3 1.5 2.5 14.5
School QQ 3 2.5 2 3 1 2.5 14
School PP 1 2.5 2.5 2.5 2 3 13.5
School HH 2.5 2 2.5 3 2 1.5 13.5
School SS 2.5 2.5 2 2 1.5 2 12.5

Figure 3.42 Whole life costs (Matrix 4 NI) scoring table – PFI schools are shaded.

Figure 3.43 Vegetation growing at the top of a downpipe of a recently opened PFI school.



2.5 suggests that optimum whole life costing is not being achieved for all
external materials. One traditional procured FHE college displayed poor
specification of external materials for its micro-climate and scored Level 1.

Internal fabric and finishes. Little difference all round.

Building services capital items. Little difference. Level 2 indicates some
failures to specify and properly install components with the highest appro-
priate efficiency.
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Figure 3.44 Whole life costs (Matrix 4 NI) – median scores of sample (Level 3 is good 
practice).

Figure 3.45 Plastic flat roof covering in a severe climatic exposure zone, by the coast.



Building services revenue maintenance. Little difference. Median Level
2.5 suggests Level 4 requirements satisfied for most of the important items.

Facilities management: fitness for function. Significant difference of 1.25,
with the overall median close to the traditional procurement Level 3, sug-
gesting that this aspect is a problem in PFI – particularly the colleges of FHE.

Flexibility for layout change and extension. Limited difference. Level 3
suggests that Level 4 requirements satisfied for most major aspects. PFI
less flexible, and one traditionally procured school scored Level 5.

3.23.3 Matrix 4 – conclusions

The overall median of around 3, suggests that Level 4 requirements are
being satisfied for many of the major components and factors. Traditional
procurement more or less follows the overall median, while PFI is adrift on
many aspects, particularly facilities management fitness for function in FHE
colleges. Overall slightly better than England and Wales.

3.24 PFI schools in Northern Ireland – Detail design

3.24.1 Detail design (Matrix 5) – Level 4 definitions

External detail. Good resistance to vandalism, sun, wind, rain. Graceful
degradation of appearance with wear. Detailing to best practice. Good
functional and aesthetic detailing to all roofs, walls, plinths, e.g. damp-
proof courses at least 150mm from ground (Figures 3.46 to 3.49).
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External Internal Junction Furniture and Safety and
SCHOOL detail detail detail furnishings Fittings security TOTAL
School RR 3.5 3.5 3.5 3.5 3.5 3.5 21
School EE 3.5 3.5 3.5 3 3 3.5 20
School LL 4 3.5 3.5 2.5 3 3 19.5
School TT 3 3 3 3.5 3.5 3.5 19.5
School JJ 3 3 3 3 3 3 18
School NN 3 3 3 2.5 3 3.5 18
School KK 3 3 3 3 3 3 18
School MM 3.5 2.5 3 3.5 3 2.5 18
School AA 3 2.5 3 3 3 3 17.5
School DD 3 3 3 3 2.5 3 17.5
School BB 3 3 3 3 3 2.5 17.5
School FF 3 3 3 2.5 2.5 3 17
School GG 2.5 2.5 2.5 3 3 2.5 16
School PP 2 2.5 2 2.5 2.5 2.5 14
School SS 2 2 2 2.5 1.5 1.5 11.5
School CC 2 2 2 2.5 1 1.5 11
School HH 2 1.5 2 2 1.5 2 11
School QQ 2 2 2 2.5 1 1.5 11

Figure 3.46 Detail design (Matrix 5 NI) scoring table – PFI schools are shaded.



Internal detail. Ease of routine and special cleaning, graceful degradation
of appearance with wear, easy repair/replacement. Good functional and
aesthetic detailing to all floors, walls, ceilings, e.g. shadow gaps to sus-
pended ceilings.

Junction details. Architectural junctions of different materials, such as
roof/wall abutments, detailed to good practice with good workmanship.
Good functional and aesthetic detailing to all door and window openings
and thresholds, e.g. crafted flashings rather than mastic excretions.
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Figure 3.47 Poor detailed specification in a PFI school.
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Figure 3.48 Detail design (Matrix 5 NI) – median scores of sample (Level 3 is good 
practice).



Furnishings. All furnishings selected for ability to retain good appearance
and for minimum cost of ownership. All seating comfortable for expected
occupancy – anthropomorphically suitable to BS 5873. Correctly sized,
robust and solid.

Fittings. All architectural fittings eminently suitable for purpose. Anthro-
pomorphically suitable to BS 5873. Correctly sized, robust and solid. Suit-
able provision for disabled persons’ use/access. Correctly sized, robust and
solid.

Safety and security. Detailed architectural disposition to good practice
and avoiding potential hazards. External and internal hazards controlled 
by design, such as minimum entrances, which are capable of observation
and/or CCTV and/or fencing.

3.24.2 Matrix 5: Detail design – commentary

External detail. Significant difference. PFI median at Level 2 indicates that
not all major external components are being detailed satisfactorily.

Internal detail. Significant difference. PFI median at Level 2 indicates that
not all major internal components are being detailed satisfactorily.

Junction details. Significant difference. PFI median at Level 2 suggests
that not all major junctions are being detailed satisfactorily.

Furnishings. Little difference.

Fittings. Significant difference. PFI at Level 1.5 suggests a few obvious
failures.
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Figure 3.49 Gutter failure due to excessive snow loading in a traditionally procured school.



Safety and security. Significant difference. Some major failures among the
PFIs.

3.24.3 Matrix 5 – conclusions

Detailed design problems mainly prevalent in PFI schools. Fittings and
security are major issues in PFI. Northern Ireland is slightly better, overall,
than England and Wales.

3.25 PFI schools in Northern Ireland – User satisfaction

3.25.1 User satisfaction (Matrix 6) – questions asked

Initial interviews with principals and directors of educational facilities were
structured with six questions, which they were asked to rank in terms of
their satisfaction, on a scale of 1 to 5 (five representing maximum satisfac-
tion). The six questions were a pilot study for developing a ‘sixth matrix’
to add a user satisfaction dimension to the BRE Design Quality Matrix
(DQM). Although the questions proved very useful in structuring the inter-
views, the building’s architects and other consultants were often present,
probably causing principals to give a more generous score than they may
have done otherwise. A self-completion matrix will be developed for future
studies to eliminate this bias. The six questions were (Figures 3.50 to 3.53):

(1) Does the building work well?
(2) Does the building lift the spirits?
(3) Will the building weather well, withstand wear and tear, and be

easily maintained?
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SCHOOL Bldg works? Uplift spirits? Wear and tear? Flexibility? Security? Fitness? TOTAL

School LL 5 5 5 5 5 5 30
School NN 5 5 5 5 5 5 30
School EE 5 5 4 4.5 4 4 26.5
School MM 4 5 5 4 3 4 25
School RR 4 5 4 4 4 4 25
School DD 4 5 4 4 3 4 24
School SS 3.5 4 3.5 4 4 4 23
School TT 4 5 4 3.5 2.5 4 23
School JJ 4 4 4 3 3 5 23
School PP 4 4 3 4 4 4 23
School GG 3.5 4 4 3 4 4 22.5
School FF 4 4 3 3.5 4 4 22.5
School CC 3 5 2 4.5 4 3 21.5
School KK 4 4 3 1 4 5 21
School AA 4 5 2 4 1 2.5 18.5
School QQ 2.5 4 3 3 2 3 17.5
School BB 2.5 4.5 3.5 2 2 3 17.5
School HH 2 3.5 4.5 1 3 3 17

Figure 3.50 User satisfaction (Matrix 6 NI) scoring table – PFI schools are shaded.
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Figure 3.51 Entrance portico to a traditionally procured school.
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Figure 3.52 User satisfaction (Matrix 6 NI) – median scores of sample (Level 3 is good 
practice).

Figure 3.53 Entrance to one of two virtually identical PFI schools.



(4) Is the building flexible?
(5) Is the building secure?
(6) Is the indoor environment of the building fit for purpose, in terms

of daylighting, heating, ventilation and acoustics?

3.25.2 Matrix 6: User satisfaction – commentary

There is no specific commentary on any of the six questions/aspects.

3.25.3 Matrix 6 – conclusions

The main difference between the two procurement routes occurs in the
‘lifting of spirits’, where traditional procurement is assessed as significantly
better than PFI. The other two areas where traditional procurement 
is felt to be ahead of PFI are the functioning and flexibility of the 
buildings.

3.26 PFI schools in Northern Ireland – Conclusions

3.26.1 General

• Overall design quality of schools and FHE colleges in Northern
Ireland has significant room for improvement.

• In general, PFI schools are of lower design quality – with the
exception of one PFI school. There was no discernable difference
in the design quality of FHE colleges, in general.

• Cost of ownership appears higher in PFI schools, and similar in
FHE colleges.

• Poor internal environments were widespread and are likely to
impact on educational achievement – this is a management issue
to some extent.

• Solutions to some of the problems will have cost implications.
• Major opportunities exist to improve energy efficiency.

3.26.2 Top five problems

• Token architecture predominant in PFI – two schools were virtu-
ally identical, showing little respect for identity, let alone genius
loci.

• Poor specification – lack of attention to detail – mainly PFI.
• Lack of environmental sustainability.
• Poor acoustics, ventilation, visual environments, and indoor air

quality.
• Poor detailing, particularly at junctions – PFI.
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3.26.3 Top five successes

• Good architecture – mainly traditional procurement approaches,
which included two outstanding examples – both ‘diocesan 
architect’.

• Good site planning.
• Good space planning and flexibility.
• Notable reduction of vandalism.
• A few examples of good daylighting strategies.

3.27 PFI schools in Northern Ireland – Recommendations

Acoustics. Intelligibility of speech was below the standard that would be
reasonable to expect in a number of areas, especially assembly halls, sports
halls and dining halls. The main cause was reverberation time (the time for
sound to decay by 60dB) being too long. This also makes the rooms noisier
than necessary which makes conversation difficult. Measured noise levels
in some dining and assembly halls were above 74dBA – getting close to
the 80dBA level where occupants in an industrial workplace would be
required to wear ear-muffs to avoid hearing damage.

Ventilation. Measurements of carbon dioxide levels were made in all
premises. As a guide to good practice, a level of 1000 parts per million
(ppm) corresponds to the optimum ventilation rate in teaching spaces of 8
litres per person per second. The general limit of acceptability is 1500ppm,
corresponding to 4.5 litres per person per second. Higher ppm figures are
associated with stuffy rooms and reductions in alertness of occupants.
Danger to health starts at 3000ppm with significant risk to health above
5000ppm. Frequently, the ppm figures were above 1500, with figures in
the range of 1800 to 2500ppm being common. Where high ppm figures
were measured, both inadequate window opening area and poorly posi-
tioned window openings were commonplace. Also, single-sided ventilation
was used for rooms up to 10m deep, beyond the generally accepted limit
of 7m. Ventilation problems were observed in most assembly and sports
halls, the main problem being that while provision was made for exhaust
air by means such as high-level windows, there was no source of inlet air,
and therefore inadequate ventilation for occupants.

Daylight. The great majority of teaching spaces had inadequate day-
lighting. Typical daylighting levels were 0.2 to 0.6 per cent, which compares
badly with the 4 per cent threshold needed to achieve the educational
building design objective of ‘daylight being the main source of lighting
energy’. In addition, the quality of daylight was poor in most teaching
spaces, with uniformity ratios (a measure of how uneven the lighting level
is) being well below guidance figures. A frequent cause was entirely inad-
equate floor to ceiling height for the depth of room away from the window
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wall, and/or lack of daylighting provision to the rear of rooms. The lack of
daylighting was compounded by the tops of windows being well below
ceiling level. Building structure costs increase with floor-to-ceiling height,
and attempts to minimise capital costs are likely to be the main driver.
Observations of visual comfort issues identified frequent problems related
to glare from windows, veiling reflections on ICT screens, glare from work-
tops, and unsatisfactory selection of furniture, fabric and VDU screen sur-
round colours. Recent published papers show strong correlations between
ample daylight and good educational productivity. Statistically robust find-
ings show improvements of 14–23 per cent in end of year assessment
scores with good daylighting.*

Sustainability and energy efficiency. Widespread evidence of unneces-
sarily high heating levels, often associated with poor thermal comfort were
observed. Room temperatures of 23 °C or above were frequently observed.
Differences of more than the good practice 3 °C between floor and ceiling
temperatures were commonplace, leading to problems of hot heads and
cold feet. In most instances, this is a heating design issue where a revision
to the standard approach to heating systems is warranted. These high
heating levels can impact adversely on educational productivity, and on
heating costs.

Many opportunities to install efficient boilers together with matching heat
emitters (radiators etc.) had been lost at the design stage, especially where
natural gas was available. Heating energy cost reductions of 12 per cent
are possible by using condensing boilers, with payback periods less 
than four years. The use of whole life costing approaches, such as ISO 
2000: 15686 Constructed assets, would provide a rational basis for 
decisions.

3.28 PFI schools in Northern Ireland – Summary

The Northern Ireland Audit Office wished to ascertain the design quality of
new educational facilities procured by PFI routes. They selected a sample
of 14 post-primary schools and 4 FHE colleges, built in the past few years,
from across Northern Ireland. The sample contained 4 PFI post-primary
schools and 2 PFI colleges of FHE; traditionally procured schools and 
colleges were included as a control group. The sample of facilities was
selected by the NIAO, and they understand that it fully represents the 
population of new educational facilities in Northern Ireland. The sample
contains the 6 ‘pathfinder’ PFI projects completed in Northern Ireland to
date, and all major traditionally procured post-primary schools completed
in the same period. Appropriate levels of confidence should be attached
to the data. A small BRE team visited each school and conducted a visual
survey, non-intrusive to the building fabric.

126

3
Schools

*Heschong Mahone Group, Daylighting and productivity study: daylighting in schools,
USA, August 1999.



BRE also conducted informal interviews with principals and directors,
during which six structured questions were asked – as a pilot for the devel-
opment of a ‘user satisfaction’ matrix (the sixth matrix). A series of six matri-
ces were used to score the schools. The matrices contain several sub-factors
and scoring levels are objectively set for completion by construction or
property professionals. They cover the following main areas:

• Architectural design quality. This covers the relatively subjective
area of aesthetic merit, and also the more prosaic qualities of
specification, site and space planning.

• Building services design quality. A more objective area and sup-
ported by scientifically measurable lighting, noise and tempera-
ture levels. Sympathetic integration with architecture is crucial, not
to mention maintainability and replacement sourcing.

• User productivity indicators. Internal comfort conditions are also
scientifically measurable and links between them and productivity
are increasingly empirically evident. Integrating art and science
creates ideal environments, e.g. the quality of daylight is just as
important as the measurable quantity. Optimum environments are
critical to successful school design and often reflected in the
enhanced educational performance of pupils.*

• Building cost of ownership. This covers the occupancy costs 
of schools and the potential whole-life performance of building
fabric and services. It provides an analysis of the trade-offs
between capital and running costs that affect future building 
performance.

• Detail design. Failures in building performance are often caused
by poor detailed design or bad workmanship. Rectifying and
coping with such failures will increase maintenance and occupancy
costs.

• User satisfaction. Six structured questions were put to the heads
of the facilities to assess their satisfaction with the building. They
were asked to score each aspect on a scale of one to five (five
representing the highest level of satisfaction). The results are nec-
essarily subjective and possibly biased as the interviews were not
in confidence.

The team encountered variable design quality throughout the sample.
There was design inconsistency across the board, with single facilities con-
taining examples of good and bad design practice. All facilities visited left
significant room for design improvements, particularly at a detailed level,
but PFI schools were generally of a lower design quality than traditionally
procured ones. The latter seemed to benefit from the prescriptive nature
of a conventional route, as well as the tried and tested detailing of tradi-
tional materials. We noted the ‘diocesan architect’ effect to a marked
degree in Northern Ireland – perhaps unsurprisingly. Such architects are
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generally trusted confidantes, with a lengthy relationship with the school,
displaying high degrees of professionalism and attention to detail for their
clients – in anticipation of a continued relationship. Good design quality,
including innovation and flexibility, invariably ensues. This is often aug-
mented by additional funding from church sources to provide both 
additional facilities, and possibly a higher than normal specification. Site
inspections from such an ideal adviser could also result in better work-
manship. Such procurement circumstances often provided both better aes-
thetic and physical environments, such as architectural, daylighting and
ventilation strategies, which can positively impact on pupils’ educational
attainment. The PFI schools’ mean score for the six main categories was
below that of traditionally procured schools, and significantly less in the
areas of architectural design quality and detail design.

Trends emerged regarding the materials used for different procurement
routes, with PFI schools generally using metal roofs, but this was not as
marked as in England and Wales. Traditionally procured schools tended to
favour traditional materials such as facing brickwork, render and concrete
roofing tiles. Aluminium window and doorframe systems were ubiquitous
throughout the sample. Despite some successful attempts to provide
uniform daylight throughout classrooms, and indeed other areas, no school
was visited which did not have the vast majority of its artificial lighting
switched on. Indoor air quality was a problem in the majority of the facili-
ties visited, and was measured with a carbon dioxide meter. In most cases
this was a management issue, involving strategies for opening windows and
using trickle vents. The latter were often unfamiliar to occupants, revealing
a need for a user manual, or at least staff briefing.

Ranked tables were produced from the first five scored matrices which
show that PFI facilities tend to rank lower than traditional ones. However,
there are sub-areas of success and failure in both traditional and PFI 
facilities, which are shown by the median scores plotted in the resultant 
graphs. The following five matrices were scored within defined levels of 
significance:

• Architectural design quality. External and internal architectural
merit was generally superior in traditionally procured schools, 
as was specification. Sustainability, site and space planning were
similar in both procurement routes. Northern Ireland seemed
slightly better overall when compared to the England and Wales
sample.

• Building services design quality. There was little difference
between procurement routes. But this seemed better overall 
in Northern Ireland compared to the England and Wales 
sample.

• User productivity indicators. Similar, but with traditional pro-
curement having a slight edge over PFI, in general terms. Again,
slightly better than the England and Wales sample.

• Building cost of ownership. Similar, but facilities management
fitness for purpose shows PFI to be significantly lower than tradi-
tional. Flexibility slightly better in traditional procurement.
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• Detail design. Traditional procurement was significantly superior
in all but the furnishings aspect.

• User satisfaction. The pilot ‘sixth matrix’ where ranked tables 
are not included. The matrix shows that user satisfaction appears
slightly better for traditionally procured buildings.

Supplementary research was also conducted, which involved collecting
broad initial price and specification data from schools’ design teams. A
whole-life-costing model was applied to the data to estimate the initial
costs and capital replacement costs of components over 60 years. The
maintenance costs were omitted because of lack of information con-
cerning maintenance strategies between schools and, indeed, between 
procurement routes. The results of this supplementary research suggest
that the PFI route, generally, has higher initial costs than traditional 
procurement. But whether this is the price paid for shifting risk to 
a PFI consortium for a typical concession period of 25 years, or due 
to more fundamental discrepancies cannot be ascertained from this 
exercise.

These data may also contain discrepancies over definitions, such as the
capital costs of PFI facilities including site acquisition, while most of the 
traditionally procured facilities were on existing sites. Definitive value for
money conclusions are not drawn from this financial analysis due to the fact
that the costing data were self-reported and not audited by BRE. However,
the additional study does suggest that further investigation, possibly by
specialist financiers, is probably warranted. The results of this exercise are
contained in a supplementary report to this main report.

3.29 International case studies

3.29.1 Whiteley Primary School, Hampshire, UK

Rural site, sustainability, building as educational resource, traditional
procurement, 1997

This school is a shallow curve in plan, sensitively sited to retain the best
woodland on the location, with a watercourse and playing fields to the
south. Built on a limited budget to contain several hundred pupils, the main
materials are stock bricks and cedar shingle roof tiles, with double-glazed,
aluminium patent glazing at high level to provide northlight and stack-
effect ventilation. The school also includes community facilities serving the
nearby village of Whiteley. The majority of pupils cycle to the school as a
result of heightened awareness of environmental sustainability taught by
using the school building as an educational resource. Classrooms run from
east to west, with large eave overhangs to shade the southern façade and
clerestory northlights. The southern orientation also allows low winter sun
angles to provide passive solar gain. High levels of building fabric insula-
tion, natural light, and occupant awareness (e.g. switching off lights when
not necessary) reduce energy bills.
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3.29.2 Diamond Ranch High School, Pomona, California, USA

Public sector, dynamic architecture, subterranean, daylighting, 2000

The site for this American, public-sector high school was so steep that it
was considered impossible to build on, so it was donated to the local edu-
cation authority for the nominal sum of $1. However, the steeply sloping
site presented the opportunity to embed the clusters of buildings into 
the hillside, reducing the building envelope’s exposure to the harsh 
Californian sun, significantly reducing heat gain. Despite extensive 
terracing of the site, existing vegetation such as oak trees were replanted.
Playing fields were placed at the top and bottom of the site, with campus-
style groupings of buildings in between, along a pedestrian street. Groups
of buildings each house a manageable cohort of a hundred-odd students.
However, value for money was demonstrated for this public sector project
by using a limited range of economic materials, combined with dynamic
forms which echo the nearby mountains. Natural lighting is also a 
prerogative.

3.29.3 Druk White Lotus School, Ladakh, India

Appropriate sustainable technology, local materials, cultural symbol-
ism, 2001

A generous courtyard template is essential in the high mountains of the
Himalaya, to provide shelter from winds and allow solar ingress. The plan
of this infants’ school also draws upon Tibetan Buddist symbolism as it
follows the nine-square mandala, which represents the cosmos. European
funding allowed the use of appropriate sustainable technology, including
a melding of local vernacular traditions with modern technology. The walls
are made of mud bricks encased in granite and the roof is timber. Western
steel and concrete construction is impractical due to the remote site in 
an earthquake zone. However, Trombe walls and solar panels are used to
exploit the solar exposure at high altitude, with the thermal mass of the
construction acting as a heat store to ameliorate cold nights. Water is a
scarce resource in an area of low rainfall, relying on glacial-melt water. Con-
sequently, pit latrines are the norm, although in this case ventilation is
improved by solar-driven flues which dry human waste into an odourless
fertiliser.

3.29.4 Cummins Engine Child Development Centre, Columbus, Indiana, USA

Corporate patronage, internal playground, natural light, underfloor
heating, 2001

Corporate social responsibility is demonstrated in this American child-
care centre which provides employees’ children of the Cummins Engine
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Company with pre-school education. The focus of the plan is an internal
playground, which makes sense in terms of security and supervision, which
is surrounded by a single-loaded corridor serving classrooms for different
age groups. Although probably conforming to Robert Venturi’s idea of the
‘decorated shed’ in its relative ‘ordinariness’, the architecture works well
on fundamental levels – such as the clearly symbolised entrance. As young
children spend most of their time on the floor, the design includes an under-
floor heating system.

3.29.5 Hampton Gurney School, London, UK

Urban site, open-air school, access ramps, vertical school, 2002

This Church of England school replaces a two-storey building on a former
Blitz bombsite in the centre of London. The tight urban site close to
Edgware Road tube station dictates the concept of a vertical school, with
six levels of teaching and ancillary spaces, including terraced ‘playdecks’
(and open-air classrooms on warm days). Fortunately, the corner of the
urban block it is sited on faces south-west to give good insulation. Ancil-
lary spaces, such as the kitchen and hall, are placed in the basement, with
a reception, offices and nursery school on the ground floor. Ramps give
access to the school entrances for small children and prams. Three levels
of teaching spaces rise from the first floor to a tensile membrane structure
on the roof, which shelters a ‘technology garden’. The school accommo-
dates 240 primary school children and provides a template for urban
schools which is reminiscent of open-air schools from the twentieth century
(Figure 3.54).
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Figure 3.54 Hampden Gurney School, London.



3.30 Further international case studies

• Strawberry Vale School, BC, Canada – ecological materials,
passive solar, 1995.

• Little Village Academy, USA – compact urban site, cultural sym-
bolism, public, 1996.

• Ecological Middle School, Austria – compact design, multi-
storey, 1998.

• Haute Vallee School, Jersey – energy efficient, competition,
campus plan, 2000.

• Freie Waldorfschule, Germany – user consultation, extended
1950s school, 2002.
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4.1 Historical evolution of hospitals

It may seem a strange principle to enunciate as the very first
requirement in a hospital that it should do the sick no harm. It
is quite necessary nevertheless to lay down such a principle,
because the actual mortality in hospitals, especially those of
large crowded cities, is very much higher than any calculation
founded upon the mortality of the same class of patient treated
out of hospital would make one expect.*

Florence Nightingale, Notes on hospitals, 1859

Hospitals were a medieval building type, usually attached to an ecclesias-
tical building, and the name derives from the Latin root (hospes, the guest
or the host) for ‘hospitality’. Medieval church foundations provided alms
for the poor and shelter for travellers in remote terrain – the Abbot’s kitchen
and infirmary symbolised these functions in religious foundations such as
monasteries and priories. The church extended spiritual care of the soul
into physical care for the ailing and infirm. The Christian rule of St 
Benedict dictates that ‘every arriving guest must be welcomed as if he 
were Christ’. However, they were not necessarily treated as such if they
stayed for too long! The medieval hospital performed a multitude of 
functions: hospital; almshouse; asylum; orphanage; foundling home; guest
house for travellers and pilgrims; and poorhouse.

During the twelfth and thirteenth centuries a number of institutions were
founded to cater for the poor, the old, and the sick – and called hospitals.
An early example is the Hospital of St Cross in Winchester, which was
founded in the 1130s by Bishop Henry of Blois for ‘thirteen poor men,
feeble and so reduced in strength that they can scarcely or not at all
support themselves without other aid’. This hospital was placed under the
care of the Knights of St John whose successors still wear black gowns
emblazoned with the Jerusalem Cross. St Mary’s Hospital in Chichester is

*Florence Nightingale’s statement was actually pre-dated by a century. Sir John Pringle
wrote that ‘Hospitals are the chief cause of mortality in the army’ in his 1752 work,
Observations on the diseases of the army.



another later medieval hospital, founded in about 1300, which displays a
typical plan for such institutions. Medieval hospitals were generally mod-
elled on churches and contained a long hall, subdivided into a central space
with spaces to either side, which were further divided into patients’ com-
partments by wooden screens. The hospital chapel was usually at the east
end of this long hall, all of which was covered with a large roof. They housed
anything from a dozen to over a hundred inmates, but more usually around
a few dozen.

Medieval hospitals were usually located on the edges of towns, outside
the walls, due to their late development in relation to the rest of the town
and the need to isolate the sick. Leprosy, or other skin diseases mistaken
for it, was rife across early medieval Europe which led to the development
of separate leper houses, until the Black Death (circa 1350) culled most of
the sick and over a third of the population of England overall. Later hos-
pitals resembled almshouses for the poor and elderly while some of the
earlier leper houses also became hospitals. The Hôtel-Dieu in Beaune
(Figure 4.1) was founded in 1443 and comprises a main hall, the Grande
Salle de Malades, with beds lining each side, separated from the chapel by
a wooden screen. The colonnades around the courtyard form outdoor
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Figure 4.1 Hôtel-Dieu, Beaune, France, circa 1443 – used as a hospital until 1948. Repro-
duced with permission from Emmanuel Thirard/RIBA Library Photographs. This figure is also
reproduced in colour in the colour plate section.



treatment areas and precedents for twentieth century tuberculosis sanato-
riums. It continued in use as a hospital for over five centuries, until it
became an old people’s home in 1948.

Cruciform plan hospitals were built in the fifteenth century across the con-
tinent, with the altar at the cross-point. This plan type slowly developed
into a series of wards ranged around internal courtyards. Conditions in
many medieval hospitals were frightful, and the fact that an institution
where inmates had a bed to themselves was described as a ‘model hospi-
tal’ encourages speculation at the horrors of typical conditions. The infa-
mous Hôtel Dieu in Paris housed at least three patients to a bed without
separating diseases – mortality rates were correspondingly horrific. They
numbered several thousand in some years (5729 in 1524), in what was a
450 bed ‘hospital’ with over a thousand inmates. Even in the late eigh-
teenth century observers commented on the cruelty of packing several
patients into one bed at this institution.

Military necessity saw the foundation of model institutions, such as the
Hôtel des Invalides in Paris (1670), for old or disabled soldiers, the Chelsea
Hospital (1682) (Figure 4.2), and the Royal Naval Hospital at Greenwich
(1694) (Figure 4.3). The latter institutions were designed by Sir Christopher
Wren, largely on the pavilion principle, and Greenwich obviously symbol-
ised Britain’s domination of the sea. The cruciform plan also evolved into
radial plans, particularly for asylums where constant observation was para-
mount. British hospital foundations abounded in the eighteenth century,
including new institutions such as the London Hospital (1751–57) and
rebuilt medieval foundations such as St Bartholomew’s, St Thomas’ and
Bethlehem (Bedlam) in London. The provinces emulated London, mainly in
the second half of the eighteenth century, for example Edinburgh (1729);
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Figure 4.2 Royal Military Hospital, Chelsea (1682 and later).



Dublin (1745); Manchester (1752); Addenbrooke’s, Cambridge (1766); the
Radcliffe, Oxford (1770); and Birmingham (1779).1

War again helped to progress the design of hospitals in the mid-
nineteenth century. Florence Nightingale was the superintendent of the
Hospital for Invalid Gentlewomen in London when the Crimean War broke
out in 1853. Nightingale’s influence over conditions in the military hospitals
in the Crimea was probably exaggerated for propaganda purposes. She was
only in the Crimea for a few months with a small team of nurses, and faced
the entrenched attitudes of the Royal Army Medical Corps.2 However, there
is little doubt that her campaign to improve hospitals and healthcare after
the war had seminal and far-reaching consequences – many of her princi-
ples are still touchstones today. Her ideas on nursing and hospital design
resulted in ‘Nightingale wards’ in most Victorian hospital buildings, many of
which still exist. And her writings forged the building form for hospitals, of
pavilion wards, for many decades, in the drive to maximise ventilation, day-
light and sunlight. The obsession with fresh air was largely based on the Vic-
torian theory of disease spread from ‘miasma’ or bad air, even in the light
of later discoveries that diseases such as cholera were actually water-borne.
The death of Prince Albert in 1861 due to ‘bad drains’ eventually led to
sweeping reforms and legislation in the realm of public health.

Although a Public Health Act was passed in 1848, rushed through Par-
liament by the re-emergence of cholera in the same year, and memories of
the devastating effect of the 1832 outbreak, it was relatively ineffective
compared to later, consolidating acts.3 The Conservative party, under Dis-
raeli, used social health legislation to wrest power from the Liberals – best
summarised in one of Disraeli’s speeches of 1872: ‘. . . the first considera-
tion of a (prime) minister should be the health of the people’. The final con-
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Figure 4.3 Royal Naval Hospital, Greenwich (1698).



solidation of legislation was Disraeli’s Public Health Act of 1875. This set
the scene for further hospital building in the late Victorian era.

The population of England quadrupled from ten million at the beginning
of the nineteenth century to forty million at its end. This historically
unprecedented growth was made possible by advanced industrialisation,
but with inherent social penalties wrought by such rapid development.
Some 80 per cent of England’s population lived in cities on the eve of World
War I. Although national wealth increased several-fold throughout the nine-
teenth century, laissez-faire economics precluded funding for hospitals
coming out of the public purse and most Victorian hospitals were funded
by public subscription and philanthropic contribution. The general princi-
ple was to provide a major health service to those of the middle and upper
classes who could afford to pay, which helped to subsidise a minor service
for the working classes who could rarely afford healthcare.

The army was again at the forefront of hospital development with exam-
ples such as the Royal Victoria Military Hospital at Netley (1856–63). It was
typical in terms of contemporary architectural style, a utilitarian Italianate,
but not necessarily good clinical practice. Florence Nightingale considered
that its 1424 foot long main elevation was merely contrived to appear
impressive from the river frontage. She lobbied for pavilion-style hospitals
along the lines of the Hôpital Lariboisière in Paris (1839–54). Pavilion-
style hospitals followed at Blackburn (1858), Woolwich (1861–65), and
Pendlebury (1872–78). The Herbert Hospital at Woolwich is typical of the
pavilion plans – it was originally a military hospital designed by Captain
Douglas Galton, assisted by the Surveyor of Works to the War Department
and various officers from the Royal Engineers. The advantages that this 
hospital afforded were listed by The Builder in 1866:

• Limitation of the number of sick under one roof.
• Complete separation from each other of the wards containing

sick.
• Abundance of fresh air and ventilation in every part of the build-

ing allotted to sick.
• Complete separation of the ward offices from the wards.
• The use of non-absorbent surfaces in the wards and ward offices.
• Abundance of light, as well as light-coloured surfaces, especially

in the ward offices, by which cleanliness is promoted.
• Facility of administration.*

Cruciform plans appeared, after a fashion, with the example of Univer-
sity College Hospital (UCH) by Alfred Waterhouse, built in phases between
1897 and 1906, which had an elaborate system of natural ventilation involv-
ing vertical duct risers in the centre of wards (Figure 4.4). The dictates of
the pavilion-style plan were somewhat obviated by the beginning of the
twentieth century with the moves towards mechanical ventilation and air
conditioning. This resulted in a few compromises of previously planned
pavilion hospitals which were retrofitted with mechanical ventilation
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*The Builder. April 14, 1866, pp. 267–271.



systems, for example Birmingham General Hospital (1893) and the Royal
Victoria Hospital in Belfast (1903) – the latter operating from waste steam
from the laundry.4 The early decades of the twentieth century ostensibly
saw the end of the need for pavilion-style hospitals, due to medical, build-
ing and environmental engineering technology advances, and the move to
higher-rise hospital buildings, pioneered in America.

4.2 The modern era of hospital building

. . . in all our plans for the future, we are redefining and we are
restating our socialism in terms of the scientific revolution . . .
The Britain that is going to be forged in the white heat of this
revolution will be no place for restrictive practices or for out-
dated methods on either side of industry.

Harold Wilson, Labour Party Conference, 1963

In Britain, it was only with the welfare state, the 1947 National Health
Service Act and the creation of the Ministry of Health that an era of uni-
versal and free healthcare was heralded. However, pre-war pioneering
precedents, such as the modernist Peckham Health Centre (1935) and the
Finsbury Health Centre (1938) (Figure 4.5), stood as pathfinders for the new
era. The Peckham Health Centre was a pioneering venture by a husband
and wife team of doctors, and focused on preventative rather than cura-
tive healthcare. Nearly a thousand families signed up to the ‘Peckham
Experiment’ for a subscription of a shilling a week and partook of various
physical exercise regimes with an extensive health check each year. The
building was a radical change in hospital planning, by a noted engineer,
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Figure 4.4 University College Hospital, London – 1906 and 2005.



who called architects ‘decoration merchants’. Sir Owen Williams produced
a flexible, open-plan structure with a glass-roofed swimming pool at its
centre, and large expanses of curvilinear glazing in its elevations – sym-
bolising light as an antidote to urban squalor. Peckham was overshadowed
by Finsbury and closed in 1950 due to funding difficulties.

Finsbury was one of London’s poorest boroughs, and economy as well
as revolution probably dictated the attempt to provide a range of health-
care on a single site. Facilities included a tuberculosis clinic, foot clinic,
dental surgery, and a solarium. Berthold Lubetkin’s handling of the com-
plexity arising from the grouping of diverse clinical areas received praise
from architectural and medical circles. Critics heralded the building as a
radical prototype and it is now a listed building. Among the innovations at
Finsbury were elements of prescience that seem to foreshadow the
‘patient-focus’ developments of the 1990s. Lubetkin designed the Centre
to seem like a club so that people were relaxed and welcomed, down to
details such as the casual arrangement of furniture in waiting areas, and no
reception desk (added later). Interior design included bright colours and
the expansive use of glass bricks to advertise the benefits of sunlight.*5 The
building was conceived with flexibility in mind, in an attempt to future-proof
it against technological and clinical advances, particularly in the area of
environmental engineering infrastructure.

But exemplary new hospitals were rare at the inception of the National
Health Service, which included the nationalisation of over 2000 existing,
and aging, historic hospitals. They ranged from general hospitals, cottage
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Figure 4.5 Finsbury Health Centre – aerial view. Reproduced with permission from John
Maltby/RIBA Library Photographs Collection.

*There is copious historic evidence to suggest that sunlight therapy can heal and
prevent major illnesses.



hospitals, workhouse infirmaries, hospitals for the armed services, special-
ist hospitals, hospitals for infectious diseases, mental hospitals, through to
convalescent homes and hospitals. The need for new hospital buildings was
urgent, but in the immediate post-war period housing and school building
took precedence over hospitals. Fortuitously, this allowed time to carefully
investigate the country’s healthcare needs, and the initial outcome in 1955
was the publication of Studies in the function and design of hospitals. This
document influenced ideas and research on healthcare buildings for the fol-
lowing 30 years. The research was undertaken by a multidisciplinary team
including the Building Research and Fire Research Stations. A clear view of
the role of research in hospital design was presented, it was accepted that:

research can illuminate certain aspects of design; it can furnish
information and can point to profitable methods of approach.
It must never be thought of as providing definitive answers.6

The 1950s witnessed extensive research into hospital design – on scien-
tific principles. The resulting architecture generally followed the Modern
Movement principle of ‘form follows function’. Along with improved
medical and clinical practice, and changing societal aspirations – political,
technical and funding factors were major influences on post-war healthcare
provision. Architectural innovations included six- and four-bed wards to
reduce cross-infection, improved space planning, colour psychology, and
central sterile supply departments.

In the 1960s the National Health Service published a series of Hospital
Building Notes, alongside valuable building procurement briefing notes,
such as activity database sheets, which covered all departments of the hos-
pital. Greenwich District General Hospital, 1963, was seminal in the use of
the Building Notes. The Medical Architectural Research Unit (MARU) was
set up in 1964, and was directly involved in the design of hospital wards at
St Thomas’ and other major facilities. The 1960s also saw the birth of stan-
dardised solutions for hospital provision, accompanied by the scaling down
of the overall programme – such as district general hospitals being reduced
from 800 to 550 beds, for reasons of economy. The end of this decade pro-
duced the ‘Harness’ initiative which was a collection of the best hospital
designs. Somewhat fortunately, retrospectively, the modular construction
dictates of the contemporary school building programme did not directly
translate to health buildings. Seminal designs included single storey, rural,
campus layouts and several storey urban counterparts – early lessons about
the excessive strain on central lifts and service-core were learned.

But the cost of providing and running the ambitious health programme
was proving an acute fiscal strain on the country’s economic resources. And
the world oil shock of 1973 probably helped to precipitate a crisis in con-
fidence in the post-war hospital building programme of the National Health
Service. The government was allegedly panicked to admit that the pro-
gramme was completely out of control in the mid-1970s.7 There was an
overwhelming need to reduce expenditure within the NHS, and particularly
the capital expenditure needed for developing healthcare facilities. The
Harness programme of hospital building anticipated 70 new hospitals in
the 1970s, but only two were built.
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By contrast, the 1980s saw a large expansion of new healthcare facilities
– particularly district general hospitals based on the ‘Nucleus’ planning
ideas, developed at the end of the 1970s. NHS Estates was created with
the imperative of reducing running costs. The drive to achieve economies
of scale through standardisation created the ‘Nucleus’ hospital programme,
which eventually saw a total of 130 new Nucleus hospitals (the first was
completed in 1983). The model solutions and scale of building achieved
under the Nucleus programme were the envy of the world, and specifica-
tion references to Nucleus became standard in the development of over-
seas hospitals. Initiatives such as Designing to Reduce Operating Costs
(DROC) appeared in the early 1980s, alongside the tail-end of the formerly
extensive centralised research and development programme of the Depart-
ment of Health, in the form of a low energy hospital study (commissioned
in 1979 and available in 1982).

Nucleus developed out of the Harness briefing and design system, was
aimed at large district general hospitals, and consisted of cruciform-shaped
plan templates of about a thousand square metres (Figure 4.6). The tem-
plates were up to three storeys, encompassed whole departments, and
could be infinitely arranged to form courtyards around central circulation
‘streets’. The cruciform shape allowed internal and external courtyards to
be formed when adjacent units were arranged, and helped to bring day-
light and air into the pre-determined and cost-controlled, but deep-plan,
internal layouts. Briefing data packs included individual room data sheets.
The Nucleus system was the result of extensive research, briefing and

4.2
The m

od
ern era of hosp

ital b
uild

ing

143

Figure 4.6 Nucleus hospital standardisation plan. Reproduced with permission from 
Llewelyn Davies Yeang.



design time. It became the main principle upon which post-war hospital
building was based. By the end of the 1980s 65 district general hospitals
were completed, with a further 65 at construction or planning stage. Vari-
ations of Nucleus are still used and it was adopted by several overseas
countries. Sir Philip Powell summarised the benefits of the system as ‘It
gave the architects more time to think about the architecture’.8

The 1990 NHS reforms started the outsourcing of specialist expertise,
such as architects, engineers and medical planners, and the beginnings of
an ‘internal market’.9 The introduction of the Patient’s Charter in 1991 led
to a more commercial approach from medical practitioners, and this was
reflected in the procurement of healthcare buildings. Among the techno-
logical and design advances made in the 1980s hospital building boom was
the move towards energy efficiency. The low energy hospital study required
a hospital to be designed that would consume only 50 per cent of the
energy used by a conventionally designed hospital, yet delivering an iden-
tical service to the NHS. The Nucleus hospital was used as the benchmark,
with the model’s theoretically calculated energy usage becoming the
datum for this ambitious target. The results of the study were embodied
in the new St Mary’s Hospital, Newport, Isle of Wight (Figure 4.7), which
was opened in 1990. A second low energy hospital was designed for the
climatic conditions of Northern England, with an even more ambitious
target of 60 per cent energy savings over the benchmark model. Wansbeck
Hospital in Northumberland was opened in 1993. This was reputedly the
last practical demonstration project by the NHS.10

4.3 Twenty-first century hospitals

I would like to return to the sense of civic pride when we con-
struct our public buildings. Children learn better in schools that
are well-designed, patients can be treated better – indeed
recover more quickly – in hospitals that have been built to the
highest standard.

Tony Blair, Building, 20 April 2000
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Figure 4.7 St Mary’s Hospital, Isle of Wight (1990) – a low energy hospital. This figure is
also reproduced in colour in the colour plate section.



Rapid medical and clinical advances, together with new diseases such as
AIDS, led to the realisation that new health facilities were in danger of
becoming redundant by the time they were completed. Fast track pro-
curement methods, such as Design and Build were introduced in the 1990s,
with the result that procurement times could be halved when compared to
traditional procurement methods. Patient-focused healthcare encouraged
the reassessment of therapeutic environments, including the introduction
of artwork and the importance of architecture to assist patient recovery.
The Private Finance Initiative was mooted by the Conservative Government
in 1992, but by the change of administration in 1997 there were no new
hospitals procured by PFI. It was left to the New Labour administration to
implement the policy (Figures 4.8 and 4.9).

Initial use of the new procurement strategy led the Medical Architectural
Research Unit (MARU) to comment that:

In the NHS there is no coherent research agenda or programme
of research studies at present. This confirms a substantial break
in what was an established approach. As well as falling behind
on functional studies, the new ideas about healthcare buildings
that have appeared on the scene from the US and Europe 
are not being systematically or objectively examined. There
appears currently to be an obsession with the process rather
than the product, while there is no substantive basis of under-
pinning research for the current round of PFI hospitals. It seems
likely that PFI will discourage innovation and the new hospitals
may not respond to the larger agenda of the community and
the environment.11

There was clearly a feeling that time and fiscal dictates allowed little oppor-
tunity to consider the needs of patients, medical advances and architec-
tural quality in the same way that the first half-century of healthcare
buildings had done. Research and feedback to inform the process was a
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telling omission from early implementation. Even laudably entitled guid-
ance focuses more on financial processes, and fails in its stated aim.12 The
commercial sensitivity of PFI consortiums’ independently gained data and
experiences can act as a barrier to cooperation, unlike earlier centralised
initiatives. The immense scale of the current health building programme,
while lacking the earlier prescription, is bereft of a mechanism to ensure
that successes, and failures, are disseminated to promote healthcare excel-
lence, widely.

A recent MARU research study piloted a framework for design quality to
review selected PFI hospital design proposals. They used three key factors
to define design quality: function; sustainability; and perception. And three
levels at which they could be applied: site; concept; and building fabric.
The factors were presented as a series of 40 questions that were addressed
to the design teams and consortia. Their responses were analysed to reveal
the following findings:

• Ideas about care planning were not particularly innovative.
• Opportunities for developing IT were not well developed.
• The planning diagrams were clever, but space standards may have

reduced.
• Issues of sustainability were limited and not new.
• The designs demonstrated neither depth of thought nor innova-

tion in space and form.13

Some of these early misgivings were certainly borne out by early reviews
of the first PFI procured hospitals. The £87 million Cumberland Infirmary in
Carlisle was Britain’s first PFI hospital and was opened in April 2000. Media
coverage shortly after the opening ceremony reported staff protesting at
working conditions and a catalogue of building failures, such as burst water
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pipes flooding wards; windows that blew in; an atrium that overheated on
sunny days; leaking roofs; lack of storage; and excessive charges for minor
building alterations. However, Alan Davidson, the NHS Trust’s project direc-
tor described the alleged defects as ‘teething problems’ and said ‘It’s a
flexible building, with dry-lined walls, wide-span structure, modular wiring
and generous floor-to-floor heights’. But Davidson went on to admit that
the PFI contract process is inflexible. The later, common complaints about
PFI-procured hospitals, of inadequate bedspace numbers and cramped
wards were also reported at Carlisle.14

4.4 Benchmarking hospitals – Introducing a design quality method

Second only to fresh air I should be inclined to rank light in the
importance for the sick. Direct sunlight, not only daylight, is nec-
essary for speedy recovery . . . I mention from experience, as
quite perceptible in promoting recovery, the being able to see
out of a window, instead of looking at a dead wall; the bright
colours of flowers; the being able to read in bed by the light of
the window close to the bedhead. It is generally said the effect
is upon the mind. Perhaps so, it is not less upon the body.

Florence Nightingale, Notes on nursing, 1860

The Design Quality Matrices are suitable for completion by professional
experts with relevant experience, and can be adapted for any building type.
They are robust and powerful tools in the hands of experts. Although the
matrix scoring levels are set objectively using published standards, such as
British Standards and consensual good practice, there is obviously an
element of inherent subjectivity in this system.* Extreme views are amelio-
rated by group consensus, such as the peer review meetings. The results
must be viewed as the expert opinion of a group of experienced consult-
ing architects and engineers – for this reason there are defined levels of
significance for the results.†

The Design Quality Matrices measure all aspects of the design quality of
buildings, from the architectural strategy of site planning through to the
detailed design of junctions of different materials. Each matrix has six sub-
factors in columns and scoring levels in rows. The matrices were developed
by objectively establishing a fully competent level of performance at the
top level of Level 4. Although it is theoretically possible to register a score
of Level 5, this would be an exceptional example of the very best practice.
Once a top level is established it is a simple matter to cascade lower levels
of performance, descending to Level 0. Each descent in performance
usually implies a failure to achieve best practice in at least one significant
area, or several minor shortcomings.
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*The basis of the definitions is always linked at the highest level (Level 4, best practice).
Level 3, good practice, is considered a minimum acceptable standard.
† Due to uncertainties in the matrix scoring process and the visual nature of the surveys,
median results of less than one level apart in small sample groups should be given
limited significance.



4.5 Benchmarking hospitals – The Design Quality Matrices

The very first condition to be sought in planning a (hospital)
building is that it should be fit for its purpose, and the first law
is that fitness is the foundation of beauty.

Florence Nightingale, Notes on nursing, 1860

Matrix 1 – Architecture

Probably the most subjective matrix in the areas of internal and external
architectural merit, but more robust in areas such as site and space plan-
ning.* The historic terms of firmness, commodity and delight are used to
convey the concepts of robustness or structural integrity, usefulness or
functionality, and uplifting of the spirits or beauty. Views of building users
were also considered.

Matrix 2 – Engineering

Far more objective in nature, and scientifically measurable (e.g. lighting
levels in lux and noise levels in dBA). The integration of services and archi-
tectural fabric is often symbolically evident in conceits such as housing
boiler flues in architectural-feature chimneys. Maintainability and sourcing
of replacement components are critical to continuous quality.

Matrix 3 – User comfort

Comfort conditions are scientifically measurable (e.g. lux, dBA and ambient
and radiant temperature) and links between such conditions and user 
productivity are increasingly empirically evident – excessive noise, too
much direct sunlight and poor ventilation degrade internal environments.
However, ideal environments are more subtly created by the integration of
art and science rather than crudely engineered by actions such as increas-
ing lighting levels. Psychological aspects also play a crucial part in 
individual comfort and productivity. Successive research has shown that 
well-designed hospitals reduce patient recovery time and the need for
drugs.15 Recent research also indicates that the psychological benefits of a
therapeutic environment also improve patients’ perception of the quality
of their clinical care.16

Matrix 4 – Whole life costs

This matrix concentrates on the potential whole life performance of the
building’s fabric and environmental services. Also considering ease of facil-
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*Benedetti, F. et al. (2001) Morning sunlight reduces length of hospitalisation in bipolar
depression. Journal of Affective Disorders. February, 62(3), pp. 221–3. Bright artificial
light improves non-seasonal depression. This study suggests that sunlight could share
this effect. Patients on the east-facing side of a hospital ward (morning sun of 15,500 lux)
had a mean 3.67 day shorter stay than patients on the west-facing side (morning sun of
1400 lux).
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ities management and the adaptability of the building for future alteration
or extension (Figure 4.10). This matrix helps to expose the trade-offs
between capital and running costs, which affect future performance.

Matrix 5 – Detail design

Anomalies in building performance are often caused by errors or inconsis-
tencies in detailing, such as architectural junctions of different materials at
abutments or incorrectly sized components, furnishings and fittings. The
former can lead to leaks or even flooding, while the latter often causes loss
of functionality or even serious accidents. Such failures are often attributed
to poor detailed design or bad workmanship – or a combination of both.

Matrix 6 – User satisfaction

Initial interviews with facilities managers and staff of hospitals are struc-
tured with six questions which they are asked to rank in terms of their sat-
isfaction, on a scale of one to five (five representing maximum satisfaction).
Although necessarily subjective, the semi-structured interviews reveal a
wealth of anecdotal evidence and help to inform the surveys.

Matrix 7 – Building aspects of clinical safety

This matrix specifically addresses the clinical aspects of building design,
such as ease of cleaning and back-up electricity reliability.

Figure 4.10 Traditionally procured hospital (circa 1970) with recent lightweight roof 
extension.



4.6 Benchmarking hospitals – Architecture

Architecture is also about the spiritual needs of people as well
as their material needs. It has as much to do with optimism, joy
and reassurance: of order in a disordered world; privacy in the
midst of many; of space in a crowded world; of light on a dull
day. It is about quality.

Sir Norman Foster, RIBA Journal, 1983

4.6.1 Architecture (Matrix 1) – Level 4 definitions

Architectural exterior. Design has obvious firmness, commodity and
delight. No features that are obvious architectural excesses. Users like and
respect the building. Excellent materials selection and placement. Ade-
quate weathering and maintenance.

Site planning. Functional separation and integration optimises use of 
site. Good site displacement of built elements and layout. Good solar 
orientation. Good vehicle access/parking/pedestrian access. Adequate
parking provision. Adequate space for future building extension 
(Figure 4.11).

Interior design. Design has obvious beauty and clarity of purpose. Inter-
nal aspects of good scale and ergonomics. Daylight quality and acoustics
excellent. Excellent use of colour, finishes and furniture. Interior allows flex-
ibility and potential refurbishment.
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Figure 4.11 Dramatic entrance to a PFI-procured hospital.
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Space planning. Excellent use of space with good juxtaposition of key
clinical spaces. Support spaces, storage and circulation all adequate. Imag-
inative use of servant to served space.* Good social space.

Specification. Excellent component selection and placement, with ade-
quate input from experienced users and maintenance staff. Excellent detail-
ing and provision for maintenance. No obvious potential design defects at
materials’ junctions.

Sustainability. Environmental impact minimised by proper consideration
of environmental, economic and social factors. Heating, lighting and ven-
tilation systems and components robust, reliable and competently opti-
mised and integrated with passive counterparts. Potential for an excellent
BREEAM rating.

4.7 Benchmarking hospitals – Environmental engineering

Hospital acquired infection is the cause of around 5,000 deaths
a year in the UK. Recent research has shown that ventilation
practice and design is a significant contributor.

Nick Cullen and Stewart Boyle, 
Building Services Journal, 2002

4.7.1 Environmental engineering (Matrix 2) – Level 4 definitions

Integration. Services design empathetic to and optimises all aspects of
the architecture. Good consideration of thermal and lighting issues. No
intrusion of services into occupied space. Appropriate user control of 
environment.

Mechanical systems design. Robust best practice utilising the most
appropriate components integrated into efficient reliable systems. Covers
heating, ventilation, cooling and plumbing. No acoustic intrusion from serv-
ices into the use of the building.

Electrical systems design. Robust best practice utilising the most appro-
priate components integrated into efficient reliable systems. Covers inter-
nal and external lighting, communications, cables, conduits and ducts – no
unintended visible intrusion of services.

*This phrase is used in the sense intended by the American architect, Louis Kahn
(1901–1974). Served space represents the essential purpose of the building, such as
wards, consulting rooms and laboratories in a hospital – places where people are.
Servant space represents areas such as circulation space, environmental engineering
voids and risers, and storage spaces.
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Maintainability. Maintenance and access designed to minimise loss of use,
and avoid need for specialised access for replacement. All components and
service data widely available.

Sourcing. All components selected for wide availability and compliance
with well-known standards. Design has avoided use of specially manufac-
tured items that could incur delays in sourcing and high replacement costs.

Sustainability. Services components, system arrangement and controls
selected and commissioned to minimise environmental impact. Compre-
hensive and easily useable data available for maintenance. Minimal use 
of materials deleterious to the environment. Potential for an excellent
BREEAM rating.*

4.8 Benchmarking hospitals – User comfort

The architecture of healthcare must surely be one that provides
reassurance, comfort, welcome, and human scale alongside
clinical excellence.

David Hutchison MBE, Hospital builders, 2004

4.8.1 User comfort (Matrix 3) – Level 4 definitions

Summertime overheat. Building interior unlikely to experience more than
30 hours per year above environmental temperature greater than 27 °C,
and occupants have controlled sunlight.

Visual environment. Daylight and artificial lighting sources entirely appro-
priate for task and promote a cheerful but non-distracting atmosphere. Full
compliance with workplace regulations.

Heating comfort. Internal air temperatures within −1.5 °C to +2.0 °C of
target temperature. No reason for occupant discomfort from asymmetric
thermal radiation.†

*NHS energy targets were outlined in a letter dated April 2001, from John Denham, 
the Minister of State for Health. The letter outlined a mandatory target of 35–55
GigaJoules/100 cubic metres for the healthcare estate for all new capital developments
and major redevelopments or refurbishments; and that all existing facilities should
achieve a target of 55–65 GigaJoules/100 cubic metres. The minister went on to remind
recipients of ‘. . . the importance of environmental issues, including achieving energy
efficiency and whole life costing to encourage best use of resources over a sustained
period’.
† Research suggests that the temperature of a space’s enclosure (e.g. floor, walls and
ceiling) should be measured in addition to ambient air temperature to determine optimal
thermal comfort limits in a space.



Audible and visual intrusion. No interference to space functions from 
continuous, intermittent or impulsive background noise within interior or
exterior occupied spaces. No unwanted or noticeable visual intrusion.

Acoustics quality. All occupied areas free of acoustic features that act to
the detriment of efficient working and use of the building. Covers rever-
beration time and intelligibility of speech.

Air quality, internal. No noticeable odour, dust, noticeable allergic or
health symptoms from any contaminants such as micro-organisms, organic
or non-organic compounds. Humidity satisfactory in all spaces. Carbon
dioxide levels below 1500 parts per million.

4.9 Benchmarking hospitals – Whole life costs

It’s unwise to pay too much, but it is worse to pay too little.
When you pay too much you lose a little money – that is all.
When you pay too little you sometimes lose everything,
because the thing you bought was incapable of doing the
things it was bought to do. The common law of business
balance prohibits paying a little and getting a lot. It can’t be
done if you deal with the lowest bidder, it is well to add some-
thing for the risk you run, and if you do that you will have
enough to pay for something better.

John Ruskin, 1819–1906

4.9.1 Whole life costs (Matrix 4) – Level 4 definitions

External materials. All components selected and installed to achieve
lowest cost of ownership. All have good resistance to vandalism, sun, wind,
rain. Graceful degradation of appearance with wear. Detailing to best 
practice.

Internal fabric and finishes. Fabric and finishes chosen for lowest cost of
ownership. Properties include ease of routine and special cleaning, grace-
ful degradation of appearance with wear, easy repair and replacement.

Building services capital items. All components selected for minimum
cost of ownership. Adequate space for minor and major maintenance.
Design enables most service activities to be undertaken during occupation.

Building services revenue maintenance. All components selected for
minimum cost of ownership. Component arrangement and availability
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good. Easy maintenance access. Most service activities possible during
occupation.

Facilities management: fitness for function. All architectural fittings, fit-
ments, furniture and furnishings selected for minimum cost of ownership,
and average repair time is short. All items eminently suitable for purpose
(Figure 4.12).

Flexibility for layout change and extension. Building plan, positioning
within site, construction and materials facilitate easy future adaptation and
extension without excessive cost or disturbance to occupiers.

4.10 Benchmarking hospitals – Detail design

God is in the details.

Popular aphorism

4.10.1 Detail design (Matrix 5) – Level 4 definitions

External detail. Good resistance to vandalism sun, wind and rain. Grace-
ful degradation of appearance with wear and tear. Detailing to best prac-

Figure 4.12 External sun shades (PFI) – brise soleil to southerly orientated elevations.



tice. Good functional and aesthetic detailing to all roofs, walls, plinths, e.g.
damp-proof courses at least 150mm from the ground.

Internal detail. Ease of routine and special cleaning, graceful degradation
of appearance with wear, easy repair and replacement. Good functional
and aesthetic detailing to all floors, walls, ceilings, e.g. shadow gaps to 
suspended ceilings.

Junction details. Architectural junctions of different materials, such as
roof/wall abutments, detailed to good practice with good workmanship.
Good functional and aesthetic detailing to all door and window openings
and thresholds, e.g. crafted flashings rather than mastic excretions.

Furnishings. All furnishings selected for ability to retain good appearance
and for minimum cost of ownership. All seating comfortable for expected
occupancy – anthropomorphically suitable to BS 5873. Correctly sized,
robust and solid.

Fittings. All architectural fittings eminently suitable for purpose. Anthro-
pomorphically suitable to BS 5873. Correctly sized, robust and solid. Suit-
able provision for disabled persons’ use/access.

Safety and security. Detailed architectural disposition to good practice
and avoiding potential hazards. External and internal hazards controlled by
design, such as minimum entrances, which are capable of observation
and/or CCTV and/or fencing.

4.11 Benchmarking hospitals – User satisfaction

The real bottom line is this – there are all these things that you
the taxpayer is paying billions for and you’ll have to suffer the
results if they are wrong.

Hilary Cotton, Director of Research, Design Council

4.11.1 User satisfaction (Matrix 6) – Questions to be asked

Initial interviews with facilities’ managers are semi-structured with six ques-
tions, which they are asked to rank in terms of their satisfaction, on a scale
of one to five (five representing maximum satisfaction). The six questions
represent the ‘sixth matrix’ which adds a user satisfaction dimension to the
BRE Design Quality Matrix (DQM). The questions are used to obtain anec-
dotal evidence of problems and success, and help to focus the subsequent
survey. The responses are necessarily subjective and usually score at higher
levels than the experts’ opinion. The six questions are:
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(1) Does the building work well?
(2) Does the building lift the spirits?
(3) Will the building weather well, withstand wear and tear, and be

easily maintained?
(4) Is the building flexible?
(5) Is the building secure?
(6) Is the indoor environment of the building fit for purpose, in terms

of daylighting, heating, ventilation and acoustics.

4.12 Benchmarking hospitals – Building aspects of clinical safety

Heath depends on a state of equilibrium amongst the various
factors that govern the operation of the body and the mind:
this equilibrium in turn is reached only when man lives in
harmony with his external environment.

Hippocrates, 460–377 BC

4.12.1 Building aspects of clinical safety (Matrix 7) – Level 4 definitions

Building services. Compliance with all services related to clinical safety
performance requirements. Includes separation of mechanical ventilation
intake and exhaust (and proximity to opening windows). Carbon dioxide
levels acceptable; adequate air flows everywhere; acceptable lighting
levels.

Furniture, fittings and equipment selection. Selected for easy cleaning
and the avoidance of dust and dirt traps to hygiene standards appropriate
to use. Minimal degradation with wear and tear.

Internal finishes and junction details. Floor, wall and ceiling materials
selected for safety in use. Design detailing and installation minimise diffi-
cult to clean corners and ledges etc.

Standby plant. Covers standby electrical generation, ventilation services,
lifts etc. All essential services and utilities without supply failure or inter-
ruption to hospital business.

Hazardous waste. All hazardous waste and dirty utensils effectively sep-
arated from medical and clinical processes. Includes competent ventilation
levels, airflow paths, and minimisation of cross-contamination in transit.

Architectural aspects. All internal and external architectural features, such
as parapet walls and stairway dimensions etc., comply with building regu-
lations and health and safety legislation.
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4.13 Benchmarking hospitals – Recommendations

There has been progress in new hospitals, with one or two
excellent schemes, but innovation remains hard to find and
some designs are mediocre.

Jon Rouse, then Chief Executive, CABE

4.13.1 Recommendations

• The current massive programme of hospital procurement needs
to be accompanied by a central experience-sharing system, similar
to those instigated in the post-war era.

• There is no substitute for an informed client to achieve design
quality and optimal functionality – this is a particularly acute issue
in the health building sector.

• The briefing process is at the core of delivering better buildings.
If insufficient time, effort and budget are afforded at the critical
early stages when the brief is formulated between designers and
informed clients, the results will haunt all parties for decades to
come. Time for design, and design leadership is crucial at the early
stages.

• Design quality metrics, or performance indicators, should be laid
down as part of the briefing process, and design quality should
be monitored at all subsequent stages – such as each of the RIBA
Plan of Work stages. Post-occupancy assessments will complete
this cycle and provide feedback for future projects.

• Architectural design competitions create a forum for the emer-
gence of new ideas and approaches. Combined with staged selec-
tion processes they can discern appropriate solutions and allow
for balanced selection criteria.17

• Demonstration projects were a core element of the post-war 
hospital building programme and we would benefit from similar
approaches in the current round of investment. These could be
architectural competition winners and provide exemplars, ideas
for standardisation where appropriate, and a test-bed for innova-
tion. The medical profession should be thoroughly involved as
informed clients.

• Environmental sustainability and energy efficiency needs to be
addressed with appropriate benchmarking tools. The exemplar
model was used before – it needs to be reinstated.

• Case studies from across Europe, and other continents, should be
investigated to glean the lessons learned from wider experience.

• The vision for future healthcare environments should be
addressed in an appropriate forum, reviewing worldwide case
studies, demonstration projects, and medical and clinical
advances.

• Further research into the patient experience is required to deliver
truly patient-focused architecture. This may represent a change of
direction in healthcare provision.18
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*British Standard 7543: 1999 (ISO 15686).
† Planning guidance which aims to encourage local access and limit unnecessary travel,
especially car journeys, specifically refers to hospitals. Town centres and retail
development PPG6 (1996), Department of Environment UK, London: The Stationery
Office.
‡ Digest of UK Energy Statistics, Dukes (2004), London: The Stationery Office. p. 147.
The leisure sector recorded 426 CHP installations and the hotels sector recorded 299
installations.

4.14 Environmental sustainability

The concept of environmental sustainability is closely allied to that of whole
life costing as both require a long-term understanding of buildings, taking
into account not only present needs, but the need for future changes and
the cost and performance in use and over time. The minimum design life
of a building is often considered as 60 years, and the minimum design life-
cycle of a civic building as 120 years.* The need for sustainability has many
consequences for building design, not least in the use of land, space and
environmental services. The main criteria of sustainability are characterised
by the ‘triple bottom line’ of social, economic and environmental (global,
local and internal) aspects. An holistic approach is clearly required that
takes into account all areas of a development’s ‘eco footprint’.

For example, a new low-energy hospital sited in an out-of-town location
will have disadvantageous transportation energy implications, and as such
will rarely be an ideal sustainable solution.† Hospitals are also particularly
high users of water, so water conservation becomes another important area
of an holistic approach. Hospitals are also perceived as optimum candidates
for Combined Heat and Power (CHP) systems, due to their 24-hour occu-
pancy – such systems may also fit in well with the obvious need for emer-
gency standby generation in hospitals. However, the general uptake of CHP
in the health sector is not particularly impressive, with only 208 examples
out of a potential total of several hundred general hospitals.‡ There seems
little doubt that CHP can generate major energy savings for hospitals.
Anecdotal evidence from a traditionally procured hospital, with its earliest
building dating from the 1960s, suggests that they save approximately
£220000 a year in energy costs as a result of their CHP plant. Renewable
energy is also a partial solution to reducing energy costs (Figure 4.13).

Other widespread opportunities for improving sustainability include com-
petent commissioning of variable speed drives on air handling fans and
heating pumps, use of lighting controls, and reduction in standing losses
of boilers. Architectural design needs to take account of displacing artifi-
cial lighting by daylight, or fabric aspects of summertime overheating. Fre-
quently, these items are viewed solely on an initial capital costs basis, being
an easy target at budget meetings and contract financial close to achieve
capital cost constraints. Experienced hospital engineers are fully aware of
the impact on operational costs, and the frequent lost opportunities to min-
imise whole life costs due to constraints on capital cost. A widespread view
is that the capital to achieve minimum cost of ownership should be ring-
fenced. Public Sector Comparators must include all environmental sustain-
ability requirements, and a champion for sustainability is appointed to



ensure that sustainability is not overlooked during final negotiations with
preferred bidders. There is evidence that some health trusts are aiming for
flagship, environmentally sustainable hospitals.19

Sustainability and energy efficiency are prominently linked to whole life
costs and often serve as a key indicator of the commitment, or lack of it,
to a whole life costing approach, generally – as opposed to capital cost
solely dictating procurement decisions. Most PFI hospitals are sited on out-
of-town, green-field sites which lead to increased transportation energy
usage, leading to increased carbon dioxide emissions, pollution and often
inconvenience to staff and patients – negative impacts on all the bottom-
line sustainability measures.

Causeway Hospital in Coleraine, Northern Ireland, is in many ways the
best hospital we had experience of, which was likely to score at good prac-
tice levels (Level 3), across all columns of the matrices. This hospital was
traditionally procured a few years ago and includes innovative features,
such as a pneumatic air distribution system for dirty laundry and a CHP
installation. Causeway also appears to have taken an holistic approach to
whole life costing; one example is the inclusion of permanent gantries to
the extensive rooflights, to facilitate easy cleaning, maintenance and repair.

The Royal Institute of British Architects (RIBA) recently urged architects
to boycott PFI projects that do not meet high design quality criteria. RIBA
Councillor, Sunand Prasad stated that the criteria could include a PFI pro-
posal being properly researched and with sufficient emphasis on design.
The RIBA believes there should be an end to competitive tendering prac-
tices which waste resources and minimise the time for design. RIBA Presi-
dent, Jack Pringle, vowed to devote his term of office to improving the PFI
process as ‘PFI is here to stay . . . we are about to rebuild the public estate
– this happens once in every two generations’.20 Among suggestions to
improve the process is the idea of the public-sector client appointing a
design team to work with them directly, to develop the design to an appro-
priately detailed stage to ensure high design quality, before the project is
put out to competitive tender. This should ensure that the winning con-
sortium inherits the risk, a design which is truly fit for purpose, and a healthy
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Figure 4.13 Antrim Hospital, Northern Ireland – retrofitted wind turbine.



level of client involvement.* The designers could be retained in a consult-
ant capacity (novated) to help the client nuance the brief, the lack of which
is the main source of problems on existing PFI projects. Such suggestions
could reduce waste in the bidding process, bring down barriers to entry to
smaller and perhaps more innovative businesses, and put the client and the
building user back in control, again.21

4.15 International case studies

Hospitals and big infrastructure buildings are examples of archi-
tecture where the meaning of the old Vitruvian ‘utilitas’ still per-
tains. I rejoice that such a category is still entrusted by society
to architects. The complexity of the programme (of the Madrid
Maternity Hospital) is present in its architecture, with its system
of courtyards that produces a porous plan, ready to receive dis-
parate uses. The courtyards also help to establish a clear grid of
movement – a very important feature in buildings of this nature.

Raphael Moneo, RIBA Gold Medal acceptance speech, 2003

4.15.1 Bronson Methodist Hospital, Michigan, USA

Internal landscaping, daylighting, wayfinding, evidenced-based
design, 2000

Bronson Methodist Hospital, Kalamazoo, Michigan, USA, is $181 million
new-build, 343-bed hospital which was opened in 2000. The designers
were briefed to produce a state-of-art facility with ‘nature integrated into
a technical environment’. An internal garden is at the heart of the building,
and natural light is used extensively. Wayfinding is intuitive, guided by 
landmarks and daylighting. Roger Ulrich, using evidence-based design
methods, benchmarked statistical outcomes from the move from the old
hospital into the new one. The new building resulted in an 11 per cent
decrease in ‘hospital acquired infection’ (HAI); the turnover of nurses
reduced by half; and increased staff and patient satisfaction (over 95 per
cent satisfaction from surveys). Major financial savings are gleaned in the
new facility due to fewer patient room transfers. The new building has also
resulted in a large increase in market share.

4.15.2 Causeway Hospital, Coleraine, Northern Ireland

Innovation, CHP, whole life costs, traditional procurement, 2002

The town of Coleraine in Northern Ireland is located about 12 miles away
from the Giant’s Causeway, an International Heritage Site. Design work on
a new hospital started in the mid-1990s with a brief that sought an alter-
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* The RIBA also launched the Client Design Advisor register in October 2005, in an
attempt to increase client involvement in non-traditional methods of building
procurement.
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native to the Nucleus plan template. Ultimately some features from the
Nucleus system were retained, such as the structural grid and internal court-
yards, as they provided optimal bay widths, and natural lighting and ven-
tilation, respectively. The new Causeway Hospital has a maximum capacity
of 250 beds, 34 departments and over 1000 staff. A central street, on an
east–west axis bisects the departmental templates for easy wayfinding. The
central wedge-shaped block forms a focal point, or hinge, for the main
entrance and reception, including an atrium restaurant.

The designers introduced an innovative technology to combat one of the
causes of hygiene problems – the cost and practicality of handling the daily
flow of dirty laundry. A large-bore pneumatic system moves surgical waste
and dirty laundry through tubes in the ceiling void, taking it from each ward
and the theatre directly to a terminus in the energy centre. This reduces
porter workload and keeps infectious material away from people. It is 
the first installation of this technology in the UK and was supplied by an
American specialist firm. Other special features include a 3 × 300kWe 
diesel engine-based CHP (Combined Heat and Power) system, and bed-
head trunking systems which incorporate both uplighting for general ward
illumination and medical gases outlets (Figure 4.14).

4.15.3 Madrid Maternity and Paediatric Hospital, Madrid, Spain

Urban site, courtyards, daylighting, wayfinding, acoustics, 2003

The new Madrid Maternity Hospital, by architect Raphael Moneo, is part
of the Gregorio Maranon Hospital which covers three city blocks – some
existing buildings are incorporated in to the new maternity block. It com-
prises a pair of hospitals, one for maternity and the other for paediatrics,
which include 9 delivery rooms, 11 operating theatres and 313 beds. The
architect’s response to a harsh urban environment was to turn the plan
inwards around eight large courtyards, placing support function spaces on
the perimeter. These service spaces also serve as an acoustic buffer zone,
which combine with a dense superstructure (reinforced concrete floor slabs
and external walls) to isolate the inward-looking wards and courtyards from
city noise levels. Wards are detailed to give ‘isolation, tranquillity and
domestic character’, using maple window frames and Majorca shutters,
which contrast with the steel, aluminium and glass facades. Internal parti-
tions are plasterboard studwork for flexibility of layout and engineering
services, while high specifications of marble and ceramic tiles are used in
circulation spaces, with coloured linoleum in the wards.

4.15.4 Basel University Hospital, Basel, Switzerland

Refurbishment and extension of exemplar 1930s hospital, daylight-
ing, 2003

Basel University was founded in 1460 and is the oldest university in Switzer-
land. Basel University Hospital is now a teaching hospital for 1050 students
of medicine and dentistry. The original hospital was built between 1939
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and 1945 and was considered exemplary for its time. It was recently refur-
bished to improve performance and update it in line with contemporary
clinical needs. An extension was also added to house an operating theatre
and gynaecology unit. The new building continues the modernist architec-
tural style of the original hospital, but creates less utilitarian interiors using
colour and natural light. Flexibility of internal layout is achieved by repeat-
ing plan configurations and using moveable partitions. The fact that a 
60-year-old hospital was successfully refurbished to satisfy modern clinical
requirements demonstrates the principles of adaptive reuse and long
life/loose fit.

4.15.5 Evelina Children’s Hospital, Guy’s and St Thomas’ Hospital, London

Urban site, innovation, wayfinding, daylighting, natural ventilation,
traditional procurement, 2005

The NHS trust’s aim was to create ‘a hospital that does not feel like a hos-
pital’ so that children’s visits to the building were not intimidating. Hopkins
Architects won a RIBA architectural competition in 1999 and the hospital
was opened in October 2005. The 140-inpatient bed facility was part
funded by a charity fund from the parent hospital and NHS funds – the 
construction budget was slightly over £40 million. The facility also includes
three operating theatres; kidney dialysis unit; full imaging service; cardiac
unit; outpatients department; and a school within the hospital. The archi-
tects cite ‘fun and efficiency’ in their brief, and part of the fun is an
(optional) helter-skelter between the first floor, atrium level and the ground
floor. Wayfinding is facilitated by themed floors ranging from ‘Ocean’ at
the bottom, all the way through to ‘Sky’ at the top, via ‘Forest’ and ‘Moun-
tain’, among other habitats. The themed floors are colour coded with inlaid
floor patterns which depict relevant symbolism. Vacancies for nurses’ posts
in the hospital have fallen from 30 per cent to 2 per cent, while applica-
tions for consultants’ posts have doubled. The client’s representative, Alas-
tair Gourlay, hopes that they have ‘. . . set the bar higher in our aspiration
to provide a quality healthcare environment and shown that design is a 
catalyst for improving the patient experience’.*

4.16 Further international case studies

• Oslo National University, Norway – competition, patient-focus,
1991.

• Rijnstate, Arhem, The Netherlands – flexibility and expansion,
1994.

• Santa Clara, San José, USA – government-owned, patient-focus,
1999.

• Atsumi, Aichi, Japan – general hospital, wayfinding, privacy,
2000.
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*Just what the doctor ordered, RIBA Journal (2005), December, pp. 36–44.



• St Vincent’s, Sydney, Australia – teaching, high-rise, efficiency,
2000.

• Boulder, Colorado, USA – first hospital to get LEED certification,
2003.

4.17 Chapter summary

Hospitals are ancient religious building types which have evolved into
secular institutions, largely state-funded in the UK after the middle of the
twentieth century. Medieval plan-type precedents included cruciforms and
courtyards, with many early examples of external treatment areas which
presage modern tuberculosis sanitaria. However, unsanitary conditions in
medieval hospitals and limited medical understanding of the spread of
disease dictated bleak prospects for most patients. Many early hospitals
were more a means of separating diseased inmates from the general pop-
ulation, than genuinely curative institutions. This stark fact probably con-
tinued into the mid-Victorian age, until reforms in healthcare and increased
clinical understanding began to show clear functional architectural needs
in the form of maximising exposure to fresh air and sunlight. Even today,
with outbreaks of hospital-acquired infections such as MRSA,* hygiene 
continues to play an important and often basic role in hospital design, 
a requirement which suited the ‘clean lines’ and ‘clutter-free’ aesthetic of
modernist architecture but has now highlighted behavioural and architec-
tural aspects, such as the move to increasing single-room occupancy.

Pavilion-style ‘Nightingale’ wards, which revolutionised the form and
scale of hospital design in the late nineteenth century are still at the heart
of much of Britain’s health infrastructure, although now increasingly refur-
bished. The post-war hospital building programmes rivalled Victorian
attempts in scale and ambition, despite economic constraints in the mid-
1970s. This centralised NHS programme allowed scientific research and
standardisation in hospital design, with concurrent economies of scale and
consistent good practice. Nucleus hospitals continue in use and compare
favourably in many aspects to more recent building procurements. The
system also continues to inform aspects of planning and briefing for new
hospitals and international examples of good practice warrant further study
in our current drive to modernise the health infrastructure of the UK. The
Private Finance Initiative was introduced in 1992 and the first PFI 
hospital was opened in 2000, with mixed reviews.

A series of seven matrices, that make up the BRE Design Quality Method,
can be used to score hospitals. The matrices contain several sub-factors
and scoring levels are objectively set for completion by construction or
property professionals. They cover the following main areas:

• Architecture. The relatively subjective area of aesthetic merit, and
also the more prosaic qualities of specification, site and space
planning.
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• Environmental engineering. More objective and supported by
scientifically measurable lighting, noise and temperature levels.
Sympathetic integration with architecture is crucial, not to
mention maintainability and replacement sourcing.

• User comfort. Internal comfort conditions are also scientifically
measurable and links between them and clinical aspects are
increasingly empirically evident. Integrating art and science
creates ideal environments, e.g. the quality of daylight is just as
important as the measurable quantity. Psychological aspects also
play a crucial part in individual comfort and productivity. Succes-
sive research has shown that well-designed hospitals reduce
patient recovery time and need for drugs.22

• Building cost of ownership. Covers the occupancy costs of hos-
pitals and the potential whole life performance of building fabric
and services. It provides an analysis of the trade-offs between
capital and running costs that affect future building performance.

• Detail design. Failures in building performance are often caused
by poor detailed design or bad workmanship. Rectifying and
coping with such failures will increase maintenance and occupancy
costs.

• User satisfaction. Semi-structured questions are used 
to assess users’ satisfaction with the building. Each aspect is
scored on a scale of one to five (five representing the highest level
of satisfaction). The results are necessarily subjective.

• Building aspects of clinical safety. This matrix specifically
addresses the clinical aspects of building design, such as ease of
cleaning and back-up electricity reliability.

The last major hospital building programme in the UK followed the 1947
National Health Service Act, was centrally instigated, and attended by com-
plementary investment in shared research, feedback, and demonstration
projects. Drives towards economic efficiency led to standardisation, such
as the Nucleus system of hospital procurement, including briefing data
packs and standard plan–layout templates. Sir Philip Powell summarised
the benefits of the Nucleus system as ‘It gave the architects more time 
to think about the architecture’. The ambitious proposals to rebuild and
extend hospital provision in this country went through fits and starts, largely
due to economic conditions and the cost of running facilities. Only two new
hospitals were built in the 1970s. The oil shocks of this decade stimulated
the creation of energy efficient hospitals such as St Mary’s on the Isle of
Wight, with a target of reducing energy use by 50 per cent compared to
a typical DGH. The introduction of the Patient’s Charter in 1991 led to a
more commercial approach and experimentation with fast-track building
procurement methods, such as design and build. Patient-focused health-
care was also introduced in this decade. PFI was mooted by the Conserv-
ative government in 1992, but the Labour administration procured the first
hospitals using PFI after the 1997 elections.

The overall design quality of contemporary hospitals probably has sig-
nificant room for improvement. The post-war hospital building programme
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was accompanied by a comparable effort and investment in design
research and systems thinking, which led to the efficiency of the Nucleus
system. The immense scale of the current health building programme, while
lacking the earlier prescription, is bereft of a mechanism to ensure that suc-
cesses, and failures, are disseminated to promote healthcare excellence,
widely.

Shared experience, architectural competitions, and demonstration 
projects with the full involvement of the medical profession should lead to
innovation and efficiency in healthcare design. Case studies, both from 
an architectural and economic point of view, from across Europe and 
the world, should allow us to benefit from wider experience. The future 
provision of healthcare buildings is at a crossroads and requires further
research.
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5.1 Historical evolution of housing

I find it incredible that there will not be a sweeping revolution
in the methods of building during the next century. A few ener-
getic men might at any time set out to alter all this.

H.G. Wells, Anticipations, 1902

The population of England quadrupled from 10 million at the beginning of
the nineteenth century to 40 million at its end (Figure 5.1). This historically
unprecedented growth was made possible by the prosperity of advanced
industrialisation, but with inherent social penalties wrought by rapid urban-
isation, such as overcrowding and squalor. Some 80 per cent of England’s
population lived in cities on the eve of World War I. Agricultural decline,
exacerbated by policies of free trade with consequent cheap imports of
prairie wheat, caused a rural exodus to the cities. The spread of the railway
network enabled cheap and swift migration from rural areas to new indus-
trial employment opportunities in towns and cities. Conversely, systematic
suburbanisation allowed the emergent middle classes to escape city
centres, contrary to trends in continental Europe.

Political emancipation began with the First Reform Act of 1832 and was
then compounded by subsequent Acts. Continental socialism was gradu-
ally imported, but at first in an idealistic guise when compared to the blood-
shed in mainland Europe – in the form of practical Liberalism. But, utopian
socialism proved a strong cultural and artistic catalyst among the artists and
architects of the Arts and Crafts movement in the late nineteenth and early
twentieth century. The rise of the middle classes, coupled with economi-
cally competitive education spurred on the rise of the professions. Political
reaction to the consolidated success of the Liberal Party found cogent form
in two speeches by Disraeli, who was the undisputed leader of the Con-
servatives by 1872. These tellingly concentrated on social health legislation
and the first compared the biblical quotation ‘Vanitas vanitatum, omnia
vanitas’ with his contemporary adage ‘Sanitas sanitatum, omnia sanitas’.*

* ‘Vanity of vanities, all is vanity’ (Ecclesiastes 1:2), thus ‘Sanity of sanities, all is sanity’ –
or ‘sanitation’.



Pure air, pure water, the inspection of unhealthy habitations, the
adulteration of food – these and many kindred matters may be
legitimately dealt with by the legislature . . . the first considera-
tion of a minister should be the health of the people.1

This Latin analogy heralded the political acceptance of the new ‘religion’
of sanitation and the gradual recognition of the dire social consequences
of laissez-faire capitalism. Although a Public Health Act was passed in 1848,
allowing the creation of local bye-laws, the legislation was relatively inef-
fective compared with later consolidating acts, such as Disraeli’s 1875
Public Health Act. The political importance of sanitation was symbolically
emphasised by ‘The Great Stink’ of 1858, during which the stench of the
open sewer that the Thames had become, emptied the House of Commons
– not to mention deaths from widespread diseases such as cholera which
peaked in mid-century.2 Snow’s evidence for the water-borne transmissions
of disease was reinforced when Prince Albert died of typhus in 1861, 
attributed to ‘bad drains’, a fact which undoubtedly helped to stimulate
concentration on improved sanitary legislation.*

National wealth in the United Kingdom increased six-fold in the nine-
teenth century, but by 1900 Britain’s policy of Free Trade, complementing
her laissez-faire economics, was beginning to turn against her – as nascent
foreign industries, protected by tariff barriers, reached maturity. British
industrial capacity was overtaken by the emerging industrial powers of both
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Figure 5.1 The extent of urbanisation in England and Wales, 1811–1911.

*Dr John Snow (1813–58) graduated MD from London University in 1844. He was a
pioneer anaesthetist and administered chloroform to Queen Victoria for the birth of two
of her children. He first advanced his theory in 1849. The site of the water pump, near
his surgery off Carnaby Street, where he studied the spread of cholera-infected water, is
now marked by a granite stone, and, given his teetotalism, ironically, by a pub called the
John Snow.



America and Germany by 1914.3 But middle-class wealth was always com-
paratively modest and rented accommodation was the norm, preceded by
significant investment in their children’s education.4 The terrifying social
price of Britain’s earlier industrial domination was all too tangibly evident
in the streets of her capital and other industrialised cities by the last
decades of the nineteenth century. This was poignantly illustrated by the
simple statistic that average working-class individuals were several inches
shorter than their counterparts higher up the social scale.5 Social philan-
thropy came of age with sound intellectual underpinnings as exemplified
by Thomas Hill Green at Oxford, a pioneer of the welfare state, and con-
tinued by those who came immediately under his influence – including
William Morris, by association with Charles Faulkner, with whom he later
founded Morris, Faulkner and Company.6

Architecture displayed a polarity similar to other fields of Victorian endeav-
our, notably symbolised by the battle of the styles between the Gothic
Revival and Classicism. This was exemplified on one side by Pugin’s moral
and spiritual crusade for the true Christian pointed style. This war of aes-
thetic attrition was increasingly played out in competitions for public build-
ings by mid-century.7 The Goths were largely, and unsurprisingly, victorious
in the spiritual sphere, but the Classicists had more or less won in the field
of secular buildings apart from, notably, Street’s Law Courts in the Strand.
Even celebrated Goths such as George Gilbert Scott, who had cut his teeth
on utilitarian new building types such as poor houses,* reverted to Italianate
Classicism rather than lose the commission when his original Gothic scheme
for the Foreign Office in Whitehall was rejected. Neither the Gothic Revival-
ists nor the Classicists could postulate suitable historical models for eco-
nomic middle-class domestic architecture – possibly the Goths’ only model
was the Vicar’s Close at Wells in Somerset? This absence of historical prece-
dent opened the way for the Vernacular Revival, pioneered by George Devey
(1820–86), and popularised in the form of the ‘Queen Anne’ and ‘Old
English’ styles by Richard Norman Shaw (1831–1912). Shaw operated mainly
at the top end of the market, in mid-century, when suburbs were still exclu-
sive collections of villas, reminiscent of the initial suburban experiments
several decades earlier. But his stylistic approach was equally, if economi-
cally, turned to higher density semi-detached villas in burgeoning garden
suburbs, such as Bedford Park in the late-1870s.8

The new battle for the domestic, suburban market was a fierce one
between speculative builders and the rapidly increasing ranks of profes-
sional architects; by the 1870s architects were using the new religion of
sanitation as a major weapon in their armoury. Even architects of the 
artistic calibre of Shaw were also technically proficient in matters such as
plumbing, and indeed took a keen interest in all aspects of domestic 
environmental servicing.† The RIBA advised the Local Government Board
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*Poor Law Act, 1832.
† Shaw sent a detailed drawing of an unpatented, simplified water closet drainage
system to the building press in 1877, after a year of testing the design in one of his
houses. The drawing was published by various journals the following year and later
published as a technical pamphlet. Saint, A. (1976) Richard Norman Shaw.



on the drafting of Model Bye-Laws* dealing with sanitation among other
matters, such as structural and space standards, which were published in
1877. Such collaboration was thought to inspire public confidence in 
professionals and resulted in a technical handbook rather than basic pre-
scriptions, also, presumably, to the loss of the speculative builders in
general.9

The battle was further exacerbated by the fact that the majority of
middle-class suburbanites were tenants† rather than owners, which meant
that landlords were responsible for many estate developments, though
many architects also became their own developers. While the assault on
speculative builders had focused on unsafe structural matters earlier in the
century, the impetus of the public sanitation movement in latter decades
placed the emphasis on the overall ‘healthy home’ and increasing pros-
perity enabled the luxury of the ‘artistic house’. The increasing complexity
of late nineteenth-century building services, allied with architectural issues
such as plan layout and detailing, allowed architects to assert their inte-
grated, professional approach as the only safe way to build and architects
promoted themselves as ‘house doctors’ and ‘guardians of family health’.10

Such technical matters as ventilation and plumbing became equal to aes-
thetic preoccupations, leading another famous artist–architect, Philip Webb
(1831–1915) to say ‘Now this is so beautiful I don’t like it to be covered
up’, upon inspection of a new domestic drainage system.11 But, unscrupu-
lous builders were never completely ousted, as there were always those
seeking to save on professional fees, often with ultimately dire conse-
quences, if half of the architectural propaganda is to be believed. But, the
promotion of the ‘artistic house’ garnered the middle to higher end of the
suburban market for architects, and builders sought to superficially emulate
the aesthetics and styles of these vanguard dwellings in cheaper, mass-
housing schemes.

The reliance on architectural historicism and revivalism throughout most
of the Victorian era entered a cul-de-sac in the last decade or so of 
Victoria’s reign. While technological and scientific knowledge increased, the
largest Imperial power in the world could not find a complementary 
architectural expression. Frenetic experiments which were euphemistically
called ‘freestyle’ emerged. Paradoxical attempts were made to imitate
craftsmanship through mechanical means. There was a sentimental 
hankering after hand-craftsmanship allied to a fascination and will to 
experiment with new technology, which often resulted in some strange
hybrids – craft culture achieved through state-of-the-art technology and
manufacturing.‡ However, by the end of the century British domestic archi-
tecture, at least, reached an apogee recognised by the rest of Europe, and
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* Forerunners of modern building regulations.
† Approximately only 14–23 per cent for owner occupation in 1914. Swenarton, M. (1985)
The scale and nature of owner-occupation in Britain between the wars, Economic History
Review.
‡ For example, Edward Prior’s patented Early English Glass – a random manufacturing
process to imitate the inconsistent quality of medieval glass. And the concrete panels
imitating stone produced with Norman Shaw, Lascelles’ patent cement slab system –
published in Earnest Newton’s Sketches for country residences (circa 1882–84).



confirmed in Herman Muthesius’ Das Englische Haus in 1904.* This domes-
tic cultural peak was undoubtedly enabled by middle-class prosperity at
the height of Empire, and virtually all of Muthesius’ illustrated houses were
far from modest (Figure 5.2). He reported that:

There is nothing as unique in English architecture as the devel-
opment of the house . . . no nation is more committed to its
development because no nation has identified itself more with
the house.

Ultimately, the trinity of sanitation, planning, and artistic aesthetics was
adapted to lesser budgets and pervaded burgeoning middle-class subur-
bia.† Architects also became increasingly involved with speculative estate
developments, such as Shaw’s emblematic aestheticism at Bedford Park in
Chiswick, and many became speculative developers of artistic houses 
in their own right.12 The nineteenth century heralded a series of royal 
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Figure 5.2 ‘The Barn’, Exmouth – designed in 1896 by Edward Prior with local stone,
pebbles from the beach and reed thatch. Reproduced with permission from RIBA Library
Photographs Collection.

*Muthesius was working as a cultural attaché for the German Embassy in London when
he first encountered the contemporary English domestic architecture which inspired his
volume. His infatuation continued to the extent that he built a butterfly-plan house
based on Edward Prior’s ‘Barn’ when he returned to Germany.
† Prout cites examples of architects’ increasing success within middle-class suburbia,
where their use increased four-fold between 1876 and 1896 (from 20 per cent to 80 per
cent) in areas around London and Birmingham. Prout, D.M. (1991) The architect and
domestic architecture in the urban and suburban environment in the nineteenth century
in England, unpublished PhD thesis, Courtauld Institute of Art, London University.



commissions into all aspects of society which resulted in the overhauling of
many cherished institutions, sometimes in the name of elitism rather than
progress. But, generally, the investigations sought to bring anachronistic
practices, such as religious admission tests at the ancient universities, into
line with an increasingly secular and modern society. Industrialisation and
burgeoning urban population also brought expressions of civic pride, such
as town halls and other public buildings, but it was the domestic market
which provided most opportunities for architects after 1870 (Figure 5.3).

About a third of Britain’s dwellings were erected between 1800 and 1911
(several million houses), and a third of them between 1870 and 1911. Tra-
ditional domestic construction techniques did not change significantly over
the period 1840–1919, apart from obvious improvements due to improved
building regulations, sanitation and local bye-laws. The large amount of Vic-
torian housing that has survived has done so not just because it is flexible,
but because it is popular with the general public. Strong local building and
materials traditions continued until late in the nineteenth century. It was
only in the early twentieth century that brick-making became a national
industry and regional production petered out. In architectural terms local
materials gave us the variety of brick colours such as Luton ‘purples’,
Reading ‘silver-greys’, Staffordshire ‘blues’. The construction quality of Vic-
torian housing was not immune from bad workmanship, but the stock that
has survived for well over a hundred years must be the best. No age is free
from construction mistakes, but at the end of the nineteenth century there
were frequent comments about improved construction, even in small
houses. Building regulations and local bye-laws did not eradicate bad con-
struction, but they seemed to reduce the scope for it. In terms of materi-
als, Portland cement (patented in 1824) was universally used for all
foundations and drainage pipe joints by the late nineteenth century. Damp-
proof courses were introduced from around 1850, and from 1890 all new
housing in Manchester used them – by 1900 new buildings included them
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almost invariably. Floorboards were no longer permitted to lie on the
ground, even in small houses, from the 1860s to 1870s onwards, heralding
ubiquitous perforated ‘air bricks’ to ventilate suspended floors.13

Housing standards generally improved over the nineteenth century, led
by model housing prototypes such as those exhibited at the Great Exhibi-
tion in 1852, and funded by Prince Albert, and successful industrialists such
as George Cadbury’s model village at Bourneville near Birmingham. Such
enlightened industrialists realised that productivity could be increased by
providing decent dwellings for their employees, alongside new factories
sited on the edges of conurbations (Figure 5.4). These early schemes led
to the ‘garden city’ concept championed by Ebenezer Howard and realised
in Welwyn and Letchworth in the early twentieth century. Social, techno-
logical and legislative progress also generally improved the housing stock,
with improved bye-laws and mandatory measures such as damp-proof
coursing and cavity walls.

5.2 The modern era of housing

There has been altogether too much buncombe associated with
the factory-built home. Publishers everywhere have accepted
too freely the idea of pre-fabrication and have given it much
publicity. Students of the problem should consider critically
what has been proposed . . . .

John Burchand, The evolving house, 1936

World War I provided the catalyst for mass social housing in Britain. Lloyd
George promised ‘homes fit for heroes’ for returning combatants, after the
generally poor health of the working population recruited to fight the war
was publicised. The Walter’s report in 1918 recommended that local
authorities should be subsidised to build housing for rent, at lower density
than the average in Victorian terraced housing. Over four million dwellings
were built in council estates during the inter-war years. Due to the 
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Figure 5.4 Greenore Village, County Louth, Ireland – railway workers cottages, school and
shop (1873).



shortage of skilled labour and essential materials, about a quarter of a
million dwellings of this new housing stock were constructed by non-
traditional methods. Among the new methods of construction that were
developed were more than 20 steel-framed housing systems, along with
other systems based on pre-cast and in situ concrete, timber, and occa-
sionally cast iron. Some of these were more successful than others, result-
ing in varying levels of building performance over the years, and there was
usually a switch to traditional techniques whenever the labour supply
allowed. The use of non-traditional techniques was, however, more exten-
sive in Scotland, due to widespread supply-side problems. This led to the
formation of the Scottish Special Housing Association (SSHA) in 1937,
which could build houses by non-traditional methods only.

The Building Research Station was firmly established in 1925, following
on from the pioneering work done by the architects Edwin Sachs and
Raymond Unwin. From 1895 to 1910, the former, an Anglo-German archi-
tect, exhausted himself advocating the objective: scientific testing of build-
ing materials. Unwin worked towards understanding the technical
imperatives surrounding post-war housing demands, while chairing the
Building Materials Research Committee, which turned into the Building
Research Board in 1920. BRS was initially a testing house with strong engi-
neering and contractor links which employed only one architect, P.W.
Barnett,* before 1933. Other staff at BRS were mainly young chemists,
engineers and physicists.14 However, links were steadily built up with tech-
nical architects, and E.A.A. Rowse of the Architectural Association per-
sauded BRS to test the welded-steel system of construction proposed for
the Quarry Hill flats, Leeds, in 1936. This system appeared to be at the sci-
entific vanguard of the answers to social housing, but BRS’s experts were
cautious. The building was later demolished due to technical faults. Robert
Fitzmaurice joined BRS in 1933 and promoted the idea of monitoring
‘building performance’ rather than using draconian legislation to improve
building and buildings. The idea was certainly ahead of its time and prob-
ably remains unrealised today. Fitzmaurice was keen on turning the
research at BRS into an applied science to create a ‘modern vernacular’ in
building technique. To this end, he published his first volume of Principles
of modern building in 1938. The reaction was mixed in some quarters, as
the young Canadian architect, Bill Allen, who joined BRS in 1937, relates:

It was a sort of bible to a certain group of modern architects at
the time. F R S Yorke and Wells Coates I met through Fitz at
the station. These young chaps said that they saw BRS and the
Bauhaus as two branches of the same idea.

Fitzmaurice, incidentally, in writing Principles of modern build-
ing was heartily disliked by every major scientist and BRS. They
thought that he was popularising what they were creating as a
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*Barnett, or PWB as he became known, was a lynch-pin in the early history of BRS. He
served in the army throughout the 1914–18 war and trained at the Bartlett School of
Architecture at University College London. He was a very early authority in architectural
acoustics, and dealt with the Station’s external contacts and special investigations until
his early death in 1933.



new branch of science. He was very popular among builders,
and becoming influential among architects. Although his book
is scientifically very good, it was essentially applied science. The
other boys had some confused ideas about science and publi-
cation in archival journals and things of that sort. Even the
people who didn’t read Principles were influenced by it, if you
know what I mean.*

BRS was the first organisation of its kind in the world and presaged similar
establishments in many other countries. World War I had exposed many
deficiencies in British industry that arose from inadequate application of
science. The mission of the Station was and has remained an essentially
practical one – the improvement of building. Building remained an empir-
ical art until the nineteenth century. The classic structures of the past are
the successes, the failures remain buried or were rebuilt. The towers of no
less than eight of England’s early cathedrals collapsed during, or not many
years after, construction. While tradition and craft have an undeniable place
in the building industry, obviously and particularly in the area of historic
building conservation, tradition explains how something should be done –
it does not ask why. The Station set about answering such questions related
to building physics and the performance of materials over the course of its
first half-century, a time when Britain generally led the world in the broad
field of building research.

Inter-war private housing developments were usually of a lower density,
causing problems of ‘ribbon’ and ‘pepper pot’ development, made possi-
ble by low petrol prices. Ribbon developments, along arterial roads, exac-
erbated the perception of housing incursion into rural areas, among other
problems. Pepper pot developments, on the other hand, made vehicular
access more difficult, as they were isolated houses in rural locations. The
sprawling, suburban housing boom of the 1920s and 30s invaded the British
landscape like the tentacles of an octopus, which inspired the title of an
influential book by Clough Williams-Ellis. The architect of Portmeirion
created the catalyst for new legislation with his book England and the
octopus, published in 1928. The provocatively argued book started a
polemic that led to the passing of the Prevention of Ribbon Development
Act and the London Green Belt Act, shortly afterwards. They were the pre-
cursors of the modern planning system.15

The aftermath of World War II created an even greater need for mass
housing development, not to mention the need to rebuild housing
damaged by enemy aircraft. The Ministry of Health predicted the future
housing demand in early 1943, and a strategy to cope with estimated post-
war demand was devised at the beginning of 1944. The Reconstruction
Committee’s proposal involved a three-staged timetable, starting with an
emergency period for the first few years to try and house all those who
needed accommodation; the following five years would concentrate on
new housing construction; and the final period of ten years was aimed at
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*Quoted in Saint, A. (1987) Towards a social architecture: The role of school building in
post-war England. New Haven: Yale University Press, p. 14.



replacing sub-standard and slum housing. In the initial emergency period
of two years it was hoped that nearly half-a-million permanent dwellings
would be provided; it was belatedly agreed that this would include around
200000 dwellings with a short and finite design life. The Burt and Dudley
Committees were convened in 1942 to consider non-traditional construc-
tion techniques to overcome labour and skills shortages, and planning and
space standards to reflect lifestyle changes, respectively. Social surveys
revealed that a small, detached house or bungalow was preferred over a
flat by the vast majority of the population.

The Building Research Station came into its own during the post-war
reconstruction, liaising with the RIBA and the Birt committee, to become
a driving technical force in British building. The Architecture Physics Divi-
sion of BRS combined architects and scientists who pioneered work in the
environmental sciences, heating, ventilation, lighting and acoustics. Princi-
ples of ‘psychophysics’ and ‘ergonomics’ were applied to determine sub-
jective responses to physical phenomena in the performance of buildings.
More prosaically, the only possible answer to the sheer scale and scope of
post-war housing demand was seen as prefabrication. The problems were
different from those faced after the first war, in that material shortages were
less crucial than the supply of skilled labour. Additionally, the surplus of
steel and aluminium production caused by the war effort dictated housing
experimentation with materials such as these. The most ubiquitous type of
steel-framed house was the British Iron and Steel Federation (BISF) house
designed by Frederic Gibberd, while the Airey and Wate’s houses were
typical of the concrete systems. The aircraft industry contributed light-
weight, aluminium framed and clad systems, such as the AIROH* bunga-
low and the ARCON house (Figure 5.5).

The decades following World War II saw the philosophy of house con-
struction changing towards that of industrialised building, with as much
work as possible transferred from the site to the factory. However, public
confidence waned after the Ronan Point collapse, which involved large
panel, off-site construction. High-rise housing buildings were already con-
troversial for social reasons, but Ronan Point raised technical doubts as
well. Ronan Point was a 22 storey point-block with an inherently strong
structure, but it was not designed to withstand the large gas explosion that
caused its partial collapse. The explosion occurred in a corner flat on the
eighteenth floor and caused the floors above to lift, as they were unre-
strained without vertical loading – the panels were blown outwards leading
to progressive collapse. There were rumours of poor workmanship and an
absence of restraint ties, but the design codes of the time only required
limited horizontal ties – the vertical panels were normally assumed to be
restrained by gravity and the weight of the panels above (Figure 5.6). The
collapse obviously caused a revision of the design codes and remedial work
to all remaining large panel structures. Other construction problems were
found in some of the other large panel buildings. Volumetric systems, using
a series of prefabricated ‘boxes’ that were connected on site, were also
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Figure 5.5 The aluminium temporary house: the last of the four sections being swung into
place. Reproduced with permission from RIBA Library Photographs Collection.

Figure 5.6 Ronan Point, London: after building collapse in May 1968. Reproduced with per-
mission from RIBA Library Photographs Collection. This figure is also reproduced in colour
in the colour plate section.



used during the 1960s and 1970s. For obvious reasons, these usually
involved lightweight timber or metal frames – following on from earlier vol-
umetric aluminium bungalows from the immediate post-war period.

Timber-framed construction was popular in the early 1980s, and domi-
nated prefabricated housing to the extent of approaching one-third of the
market, until an infamous television episode of World in Action. This pro-
gramme was severely critical of a small group of timber-framed houses in
the west of England, and alleged that they were not watertight, causing
the beginnings of structural decay. The programme went on to imply that
these dwellings were typical of all timber-framed construction. The Build-
ing Research Establishment was commissioned to investigate new timber-
framed dwellings in the late 1980s, as the Government was concerned
about the negative effect the claims in the programme could have on the
‘Right to Buy’ scheme. BRE surveyed more than 400 houses, including many
in regions of severe weather exposure, and found no evidence of decay
that supported the predictions made by the programme. These predictions
did not subsequently come true.16 About a million dwellings were con-
structed using non-traditional techniques, and BRE has listed over 500
systems that were in use from 1919 to 1976.17 Condition surveys by BRE in
the 1980s and early 1990s revealed serious corrosion to some steel-framed
houses and condensation problems in some of the steel-clad systems, but
many steel houses remain in good condition. The BRE report concluded
that most of the steel-framed houses had generally performed in a similar
manner to many traditionally built dwellings of the same vintage.18 Similar
conclusions were reached in a sister report on timber-framed housing:

. . . the performance of timber-frame dwellings built between
1920 and 1975 is generally similar to that of traditionally-built
dwellings of the same age. Provided that regular maintenance
is carried out . . . a performance comparable with traditionally-
constructed dwellings of the same period should be maintained
into the forseeable future.19

5.3 Twenty-first century housing

I do think we haven’t done enough on the design. There’s not
enough imagination. Design is equally as important as the quality
of construction. That’s a major area for improvement . . . .

Deputy Prime Minister John Prescott, Building Design, 2005

Modern methods of construction (MMC), including off-site manufacture
(such as panellised or volumetric pod construction) have arrived on the UK
construction scene. They are expected to revolutionise the way housing is
designed and built over the next decade. Government policy, among other
factors such as shortage of skilled building operatives, is influencing these
developments. The Egan report and the recent Barker review of housing
have recommended greater take-up of modern methods of construction,
and off-site manufacture in particular (Figure 5.7).
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BRE is developing a technical standard to set performance requirements
for new building systems for dwellings. These should address the concerns
of mortgage lenders, insurers and others, to tackle some of the perception
problems around the new systems, and encourage the development of
high-quality products. MMC is heralded as the answer to twenty-first
century problems of housing supply. But, as David Hylton, of Nationwide,
claims:

At the moment there is a lack of confidence in non-traditional
systems . . . they don’t have an entirely successful history! Mort-
gage lenders want to be satisfied that a building has been well-
designed and constructed . . . and able to last a good long time.
There are currently several standards, but we what we need is
just one that we can rely on, in conjunction with more general
inspections.

The Standard for Innovative Methods of Dwelling Construction, LPS
2020, has the support of the Council of Mortgage Lenders and the Asso-
ciation of British Insurers, and of construction sector interests. An exten-
sive programme of development and stakeholder consultation workshops,
resulted in the launch of the draft standard at the ODPM Sustainable Com-
munities Summit in Manchester in January 2005. It should provide a route
to certification for innovative building systems, sub-assemblies and ele-
ments, which are not wholly covered under current recognised standards
and codes for dwelling construction, and have a limited track record of
service in dwelling construction in the UK.

The LPS 2020 Standard was designed to meet the variable needs of dif-
ferent approval bodies, regulators and warranty providers, which currently
result in manufacturers going through several testing and assessment pro-
cedures. The LPS 2020 standard aims to:

• Provide a single and consistent method for assessing the design
and performance of innovative building systems that do not have
an adequate track record in service in the UK.

• Ensure that the manufacture and factory production of innovative
systems is controlled.
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Figure 5.7 Concept proposals for an MMC house on the BRE Innovation Park, using Struc-
tural Insulated Panel Systems. This figure is also reproduced in colour in the colour plate
section.



• Complement the control and inspection functions of existing war-
ranty providers and building control.

• Check buildability and produce a checklist of key items for site
inspection, to ensure adequate performance in the final dwelling.

• Give confidence to insurers, lenders and owners that innovative
systems will perform adequately.

• Achieve equal treatment for insurance and lending purposes as
conventional dwellings under normal insurance and lending terms.

• Enable manufacturers to demonstrate optional enhanced per-
formance of specialist systems, e.g. enhanced flood resistance or
fire performance or reduced environmental impact.

• Maintain a database of approved innovative systems and their
location, for future maintenance purposes.

5.4 Benchmarking housing – Introduction

BRE was appointed by Quintain Estates to conduct a technical due dili-
gence exercise on the Quintessential Homes Consortium bid to the London
Wide Initiative (LWI) in 2004. The bid involved three ‘competition sites’
around London. BRE’s role was one of independent technical assessor of
overall design quality. The Design Quality Method (DQM Housing) was
used to assess overall design quality of the three schemes. The Housing
Quality Indicators (HQI) were used to underpin DQM matrix definitions.
The HQI system is a measurement and assessment tool designed to eval-
uate housing schemes on the basis of quality rather than simply of cost.
The HQI assesses the quality of a housing project using three main cate-
gories: location, design and performance. These are subdivided into ten
sections – the Indicators:

(1) Location
(2) Site – visual impact, layout and landscaping
(3) Site – open space
(4) Site – routes and movement
(5) Unit – size
(6) Unit – layout
(7) Unit – noise, light and services
(8) Unit – accessibility
(9) Unit – energy, green and sustainability issues

(10) Performance in use*

BRE assessed the overall design quality of the three schemes comprising
the Quintessential bid and concluded that they all achieved good practice
levels (Figure 5.8). BRE interrogated all available design documentation on
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the scheme, and an overall HQI score. A free spreadsheet version of the HQI is available
from the Office of the Deputy Prime Minister’s (ODPM) website. A priced, software
version of the HQI is available from BRE.



the extranet system and used HQI software to assess matrix rating levels.
BRE experts in the various individual topic matrices also proffered their 
professional opinions on the schemes. Each scheme, and the average of 
all schemes, scored at good practice level (Level 3). The difference 
between schemes, of less than one matrix level, is considered statistically
insignificant.

5.5 References

1 MacArthur, B. (ed.) (1995) Historic speeches. London: Penguin.
2 Halliday, S. (1999) The great stink of London. London: Sutton.
3 Dearlove, J. and Saunders, P. (1991) Introduction to British politics. Cambridge:

Polity Press.
4 Harris, J. (1993) Private lives, public spirit: Britain 1870–1914. London: Penguin.
5 Floud, R. and McCloskey, D. (1994) The economic history of Britain since 1700.

Cambridge: Cambridge University Press.
6 den Otter, S. (1990) The search for a social philosophy: The idealists of late-

Victorian and Edwardian Britain, unpublished DPhil thesis, University of Oxford.
7 Harper, R. (1983) Victorian architectural competitions: An index to British and

lrish architectural competitions in The Builder. London: Mansell.
8 Fishman, R. (1987) Bourgeois utopias. New York: Basic Books.
9 Gaskell, M. (1983) Building Control: National Legislation and the introduction

of Local Bye-Laws in Victorian England. London: Bedford Square Press.
10 Prout, D.M. (1991) The architect and domestic architecture in the urban and

suburban environment in the nineteenth century in England, unpublished PhD
thesis, Courtauld Institute of Art, London University.

11 Lethaby, W. (1935) Philip Webb and his work. London: Oxford University Press.
12 Girouard, M. (1977) Sweetness and light: The Queen Anne Movement,

1860–1900. New Haven: Yale University Press.
13 Muthesius, S. (1982) The English terraced house. New Haven: Yale University

Press.

5.5
R

eferences

183

0

1

2

3

4

5

Arc
hit

ec
tu

re

Eng
ine

er
ing

Use
r c

om
fo

rt

W
ho

le 
life

 co
sts

Det
ail

 d
es

ign

L
ev

el
 3

 =
 g

o
o

d
 p

ra
ct

ic
e

Scheme A

Scheme B

Scheme C

All schemes average

Figure 5.8 BRE DQM Summary Matrix prediction for Quintessential’s LWI bid.



14 Lea, F.M. (1971) Science and building: A history of the Building Research
Station. London: HMSO.

15 Golland, A. and Blake, R. (eds) (2004) Housing development: Theory, process
and practice. London: Routledge.

16 Covingaton, S.A. et al. (1995) Timber frame housing systems built in the UK
between 1920 and 1965 (BR283) and Timber frame housing systems built in
the UK between 1965 and 1975 (BR284). Garston: BRE.

17 Harrison, H.W. et al. (eds) (2004) Non-traditional houses: Identifying non-
traditional houses in the UK, 1918–75. Garston: BRE.

18 Harrison, H.W. (1987) Steel-framed and stell-clad houses: Inspection and
assessment (BR113). Garston: BRE.

19 Covington, S.A. et al. (1995) Timber frame housing systems 1920 and 1975:
Inspection and assessment (BR282). Garston: BRE.

184

5
H

ousing



Appendix
BRE’s Design Quality Matrices

185



B
R

E
’s D

esig
n Q

uality M
atrices

187

BRE NB: This form Design Quality MATRIX
DQM must be Method ONE

Generic adapted to
appropriate
building type
before use

Architecture – Site Interior Space Specification Sustainability
Level exterior planning design planning

5 Exemplary

4 Excellent firmness, Excellent Excellent Excellent use of Excellent Minimal impact on the
best commodity and displacement design with space with good component environment, in
practice delight without of built clarity with juxtaposition of selection and balance with social

architectural conceit elements appropriate key spaces. abutment. and economic factors.
or excess. Excellent optimises site scale and Imaginative use Excellent detailing Excellent energy
materials selection geometry. size. Excellent of servant to and maintenance efficiency in
with provision for Good daylight, service space. provision. Long-life components and
weathering and orientation acoustics and Good social materials selected materials. Excellent
maintenance. Users and access. colour. Robust space. Sound for low BREEAM rating.
respect the building. Space for finishes. ergonomic maintenance.

extension. design.

3 Good design with Good site Good design, Good space Good specification Good consideration of
good minor shortcomings. planning but but with planning. A few in general, but with environmental issues,
practice Good use of all some failures compromised departures from a few minor and related social and

materials. Some to achieve proportions. best practice in deviations from economic aspects.
maintenance best practice. Minor terms best practice. Good energy
difficulties and Constrained problems with relationships of Some access efficiency. Very Good
weathering site reduces daylight, served to difficulties. BREEAM rating.
discrepancies. extension. acoustics and servant space.

finishes.

2 Design is mediocre Site plan is Interior design Adequate space Adequate spec, but Some sustainability
and uninspiring, but competent, is competent, plan, but with with deficiencies issues addressed in
functional. Adequate but but clear relationship immediately an ad hoc way. Little
materials, but poor uninspired. uninspired. At problems in at obvious to informed consideration of
weathering and Access and least one least one space. users. Some short energy efficiency.
maintenance. extension major failure Circulation life materials. Good BREEAM

difficulties. in daylight, space problems. rating.
acoustics etc.

1 Mundane design with A few A few A few significant, A few significant, or Token sustainability.
some functionality significant significant, or or several minor several minor Energy efficiency not
problems. Short-life operational several minor operational specification apparent in operating
materials and difficulties due failures in difficulties due to deficiencies – data – e.g. typical
predictable to poor site daylighting, inadequate obvious to informed consumption figures.
weathering and planning. No acoustics, planning. Lack of users. Many short Pass BREEAM rating.
maintenance possibility of colour, or consideration for life materials and
problems. extension. finishes. intended use. components.

Inadequate
circulation space.

0 Banal architecture Major Internal Substantial Specification Sustainability not on
with many operational finishes and difficulties deficiencies the agenda or in the
functionality difficulties materials obvious in use, obvious to users. brief. Energy
problems. Use of arising from utilitarian, due to Design life of most consumption above
inappropriate poor site inappropriate inadequate components and typical levels for the
materials e.g. school planning, for use, or planning, or materials building type. No
that resembles an inadequate inadequate. consideration for inadequate to energy management
industrial shed. space and Poor intended use. ensure minimum apparent. No
Weathering and difficult acoustics, Wholly design life of BREEAM rating.
maintenance very access. lighting etc. inadequate building.
poor. circulation.

Architecture

1
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BRE NB: This form must Design Quality MATRIX
DQM be adapted to Method TWO

appropriate
building type before

Generic use

Level Integration Mechanical Electrical Maintainability Sourcing of Sustainability
with system system repairable of bldg
architecture design design items services

5 Exemplary

4 Environmental Robust best Robust best Maintenance All repairable and Environmental
best engineering design practice using practice using the facilities and replaceable items engineering
practice is sympathetic to, the most most appropriate access are are selected for components,

and optimises, all appropriate components, designed to wide availability system
aspects of the components, integrated into optimise use, and compliance arrangements
architecture. integrated into efficient and and time to clean with well-known and controls
Consideration of efficient and reliable systems. and repair. standards. Design selected and
thermal, lighting reliable systems. Includes internal and Specialised has avoided the commissioned to
and acoustic Includes heating, external lighting, access for use of specially minimise
issues. No intrusion ventilation, communications replacement manufactured environmental
of services into cooling and and any other avoided. All items with long impact.
occupied spaces. plumbing. Nil systems. service data future order times Equivalent to

acoustic Component widely available. and high BREEAM
intrusion. selection supports replacement costs. Excellent rating.

architecture.

3 One or two minor One or two One or two minor One or two One or two minor One or two
good departures from minor departures departures from minor departures departures from minor departures
practice ideal as defined in from ideal as ideal as defined in from ideal as ideal as defined in from ideal as

Level 4. No defined in Level Level 4. No defined in Level Level 4. No defined in Level
deficiencies related 4. No deficiencies related 4. Limited deficiencies related 4. Equivalent to
to thermal and deficiencies to lighting control or revenue to essential BREEAM Very
lighting issues. related to adequate ICT maintenance to services, such as Good rating.

efficiency of provision. some items can back-up generation
heating, lighting be excepted. in a health facility.
and cooling.

2 Good design at a One or two One or two minor Some significant One or two minor Some obvious
visual level. Some minor departures departures from cost and departures from failures by
minor technical from Level 4. Level 4. Some availability Level 4. Some designers and
deficiencies related Minor departures deficiencies related impacts due to deficiencies related cost consultants
to ventilation, from good to lighting control or inadequate to selection and to properly
thermal and lighting practice related ICT provision. design specification of consider long-
aspects. to efficiency and Visible components consideration. components. Some term
Component operation of do not clash with Access spare parts are environmental
location in heating, lighting environment. equipment and difficult and/or impact.
occupied spaces is and cooling. specialist tools costly to obtain. Equivalent to
not good. needed for BREEAM Good

maintenance. rating.

1 Component Design approach Design approach Significant cost Many deficiencies Widespread
selection, is compliant with has one or two and availability related to selection minor and some
positioning, safety, design codes, major deficiencies. impacts due to and specification of major failures to
thermal, and but not optimised Compliant with inadequate components. Many consider
lighting issues not for efficiency. design codes but design spare parts are environmental
thought through. Component obviously uses consideration. difficult to obtain. impacts.
Services noticeably selection is not lowest cost Sourcing of spares Equivalent to
intrude into good for noise components. a significant BREEAM Pass.
occupied spaces. and reliability. problem.

0 Frequent and Design Arbitrary design Minimal Widespread use of Widespread
obvious clashes marginally sized. approach that has consideration components with major failures to
between services Concerns over obviously failed to given to limited availability. consider
and architecture. component consider users’ maintenance at Maintenance staff environmental
Significant failures suitability. Not views. Components design stage. have to spend impacts.
on thermal and properly and fittings under- Maintenance considerable time Equivalent to no
lighting issues. commissioned. specified in many costs higher due to obtain BREEAM rating.

Users aware of cases. to access costs. replacement items.
problems.

Environmental
Engineering

2
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BRE NB: This form must Design Quality MATRIX
DQM be adapted to Method THREE

Generic appropriate
building type before
use

Level Summertime Visual Heating Audible Acoustics Air quality
overheating environment comfort and visual quality (internal)

intrusion

5 Exemplary

4 Building interior Daylight and Internal air No interference All occupied areas No noticeable
best unlikely to artificial lighting temperatures within to work or leisure free from acoustic odour, dust,
practice experience more sources entirely −1.5 °C to +2.0 °C of from background features that act to allergic or health

than 30 hours/year appropriate for target temperature. noises in interior the detriment of symptoms from
above internal task and No ‘Monday or exterior efficient working contaminants
environmental promote a morning’ discomfort occupied and enjoyment of such as micro-
temperature 27 °C. cheerful but non- with intermittent spaces. No the building. organisms,
Occupants have distracting heating. Adequate unwanted or Covers, organic or non-
very limited beam atmosphere. Full ventilation – no noticeable visual reverberation time, organic
radiation from sun. compliance with noticeable draughts intrusion. intelligibility of compounds.
Adequate Work-place. in winter. speech and music. Satisfactory
summertime humidity in all
ventilation. spaces.

3 Same as Level 4 Few minor A few areas non- Very occasional Most large and/or Minimal
good with the exception departures from compliant with slight intrusion to heavily used areas problems due to
practice that not more than Level 4 Level 4 standards. internal activities compliant with non-compliance

50 hours/year standards. Minimal problems from background Level 4. with Level 4.
above 27 °C. No Daylighting from asymmetric noise. Compliance with Most occupants
hot air pockets at sensibly even radiation. Occasional relevant acoustics unable to recall
ceiling level, e.g. over whole Occasional underheat visual intrusion good practice any problems
high-level opening usable area, on Monday from passing guidance. related to air
lights in Good use of mornings. pedestrians and quality.
fenestration. colour. Very few vehicles.

reflections on
VDU screens. 

2 Occupants report Significant Majority of areas Occupants A noticeable Some occupants
summertime departures from compliant with notice noise and number of spaces can recall air
overheat as an Level 4 Level 4 visual intrusion. are not ideal quality related
occasional standards in one temperature Insufficient to acoustically – to the issues when
problem. Possibly or two spaces. control. Occasional disturb activity. extent that speech questioned.
some discomfort Daylighting reports of Either due to levels have to be Probably no
from beam sensibly even. discomfort from insufficient raised occasionally, noticeable
radiation from the Good use of uneven heating isolation or and/or words impact on
sun. Ceilings trap colour. Very few and cold Monday inappropriate repeated. occupant health
hot air. VDU screen mornings. planning or productivity.

reflections. adjacencies.

1 Summertime Many instances Some obvious Noise and visual Many spaces are A few occupants
overheat a frequent of departure failures to control intrusion not ideal comment on
problem. Users from Level 4 temperatures. occasionally acoustically, to the indoor air quality.
known to move standards. Building noted as disturbs task in extent that speech Noticeable odour
away from sun Inadequate cold on Monday hand, e.g. rain levels have to be on first entering
path. Fans in use. daylighting. A mornings when drumming on raised occasionally, building. Some
Ceilings ‘hot’. number of dark cold outside. Some metal roofs in a and/or words complaints of
Inadequate corners. Veiling cold draughts. school, repeated. nasal and throat
ventilation. reflections in suspending irritation.

VDUs. teaching.

0 Summertime Many instances Widespread Noise and visual Much of building Obvious
overheat a major of poor overheat/underheat. intrusion has unsatisfactory problems. If
problem. Users try daylighting, Users report frequently acoustics that asked, many
to avoid use of hot distracting glare, cold feet. Monday disturbs task in obviously impact occupants note
areas. Hot areas veiling morning heating hand. Building on efficiency of that the building
have fans, some reflections in timed early to avoid functionality working or on seems ‘sick’.
permanently fixed. VDU screens, heating problems. severely social Some occupants

poor colour impaired. conversation. link health
coordination. problems to air

quality. 

User Comfort

3
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BRE NB: This form must Design Quality MATRIX
DQM be adapted to Method FOUR

appropriate
building type before

Generic use

Level External Internal Building Building Facilities Flexibility –
materials fabric and services – services – management change and

finishes capital items revenue – fitness extension

5 Exemplary

4 All components Fabric and All components All components All architectural Building plan,
best selected and finishes chosen chosen for selected for fittings, furniture site planning,
practice installed to achieve for lowest cost of minimum cost of minimum cost of and furnishings construction and

lowest cost of ownership. ownership. ownership. selected for materials make
ownership. All have Properties Adequate space for Component minimum cost of future adaptation
good resistance to include ease of minor and major arrangement and ownership and and extension
vandalism, sun, routine and maintenance. availability good. support to easy. Extension
wind and rain. special cleaning. Design enables Easy organizational possible without
Graceful Graceful most service maintenance objectives. All excessive cost
degradation of degradation of activities to be access. Most items eminently and disturbance
appearance with appearance with undertaken during service activities suitable for to occupiers.
wear. Detailing to wear – easy occupation. possible during purpose. Average Long life, loose
best practice. repair and occupation. repair time is short. fit, low energy.

replacement.

3 Level 4 Level 4 Level 4 Level 4 Level 4 Level 4
good requirements requirements requirements requirements requirements requirements
practice largely satisfied. largely satisfied. satisfied for all satisfied for all satisfied for all satisfied in most

But a few minor But a few minor major components. major items. major components. areas. Some
shortfalls leading to failures leading All components Some minor Some minor minor shortfalls.
the appearance of to the selected for highest shortfalls, shortfalls, possibly Balance
premature aging in appearance of appropriate possibly involving costly between
some limited areas. premature aging operating involving long replacement, e.g. functionality and

in some limited efficiency. Some order periods for scaffolding needed flexibility
areas. minor shortfalls. replacements. for access. achieved.

2 Level 4 Level 4 Level 4 Level 4 Level 4 Level 4
requirements requirements requirements requirements requirements requirements
satisfied for most satisfied for most satisfied for most satisfied for most satisfied for most satisfied for most
but not all major but not all major but not all major but not all major but not all major but not all major
components, and components, components. Some components. components. Some areas. Minor
for most minor and for most failures to specify Some failures to under-specification difficulties
components. Some minor and properly install specify and less than identified on less
obvious failures to components. components with components with optimum running important items.
achieve good Some obvious the appropriate optimum running costs. Some Minor impact on
practice. failures to efficiency. Some and replacement obvious failures to future costs and

achieve good areas less than costs. achieve good functionality.
practice. good practice. practice.

1 More than a few More than a few More than a few More than a few More than a few Future
obvious failures to obvious failures obvious failures to obvious failures obvious failures to adaptation and
specify suitable to specify specify suitable to specify and specify and install extension may
materials and suitable components. install suitable suitable be limited by site
install them with materials. Service life components. components. planning and
good detailing. Service life impaired. Notably Impact on costs Impact on costs of space planning.

impaired. high costs of of ownership. ownership. Major impact on
ownership. costs and

functionality.

0 Many obvious Many obvious Many obvious Many obvious Many obvious Future
failures to specify failures to failures to specify failures to failures to specify adaptation
and properly install specify and and install suitable specify and and install suitable almost rendered
robust materials. install suitable and efficient install suitable and efficient impossible, or
Frequent and materials. Many components. and efficient components. severely limited
obvious examples obvious Service life components. Service life and potentially
of unsatisfactory examples of significantly Service life significantly very costly, due
details. unsatisfactory impaired with significantly impaired with to plan

details. associated costs. impaired with associated costs. configuration,
associated costs. construction.

Whole Life
Costs

4



BRE NB: This form Design MATRIX
DQM must be adapted Quality FIVE

Generic to appropriate Method
building type
before use

Level External Internal Junction Furniture and Fittings Safety and
detail detail details furnishings security

5 Exemplary

4 All materials and Good functional All architectural All furniture and All architectural Detailed
best components and aesthetic junctions furnishings fittings suitable architecture to best
practice selected and detailing. All detailed to best selected for for purpose and practice and safe.

installed for good internal materials practice with ability to retain aesthetically Design accords
resistance to sun, and components good good pleasing. with Secure by
wind, rain and appropriate for workmanship. appearance and Anthropomorphically design guidance.
vandalism. function. Easy Aesthetically minimum cost of acceptable. Security
Graceful maintenance and pleasing and ownership. All Correctly sized, management and
degradation of replacement. unlikely to suffer seating robust and solid. operating costs
appearance with Minimal need for premature failure comfortable for Suitable minimised. All
wear, aging and access equipment. during predicted expected provision for significant safety
use. All detailing to Graceful life or from occupancy – and disabled persons hazards
best practice. degradation. vandalism. with low VOC use and access. competently

emission. addressed.

3 Level 4 Level 4 Level 4 Level 4 Level 4 Level 4
good requirements requirements requirements requirements requirements requirements
practice satisfied for all satisfied for all satisfied for all satisfied for all satisfied for most satisfied for all

materials and materials and materials and widely used widely used most major issues,
major components, major components, major furniture, and fittings, and for and for most of the
and for most of the and for most of the components, furnishings, and most other less significant
minor components. minor components. and for most of for most of the fittings. Minor issues. Minor
Minor Minor the minor other furniture discrepancies. discrepancies.
discrepancies. discrepancies. components. and furnishings.

2 Level 4 Level 4 Level 4 Level 4 Level 4 Level 4
requirements requirements requirements requirements requirements requirements
satisfied for most, satisfied for most, satisfied for satisfied for most satisfied for most satisfied for most
but not all, major but not all, major most, but not all, widely used widely used major issues, and
components, and components, and important furniture and fittings, and for for the great
for the great for the great material furnishings, and the great majority of less
majority of minor majority of minor junctions, and for for the great majority of other important issues.
components. components. the great majority of other items.

majority of minor items.
details.

1 A few obvious A few obvious A few obvious A few obvious A few obvious A few obvious
failures on major failures to specify failures to failures to select failures to satisfy failures to satisfy
materials and suitable major specify and widely used Level 4 Level 4
components, materials and install suitable items compliant requirements on requirements on
and/or multiple components, details on with Level 4 widely used important issues.
failures on minor and/or multiple widely used requirements, and/or important Multiple failures on
details. failures on minor junctions, and/or and/or multiple fittings. Multiple less important

details. multiple failures failures on less failures on less issues.
on minor details. widely used widely used

items. items.

0 Many failures to Many failures to Many failures to Many failures to Many failures to Many failures to
properly specify properly specify specify and address Level 4 address Level 4 address Level 4
and detail materials and detail materials install suitable requirements on requirements. requirements on
and components. and components. details on widely used Many failures on important issues.

widely used and and/or other less widely used Many failures on
on minor items. items. minor issues.
junctions.
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