




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































728 Stansfield 

support this service. Current developments such as cash limits on health care provision, as 
well as the fragmentation of heuJrh care delivery referred to in tl1e previous paragraph, 
undermine this imperative to provide health care buildings. In consequence, there mny be a 
loss of momentum for new building. wilh adverse results for the constn1ction industry 

CONSTRUCTION AS A COMMUNICATIVE PROCESS 

So fur, tlus paper .has concentrnted on the earlier part of Hnbem1as' thought as reflected by his 
book "Legitimation Crisis" (1973{1976). This work provides a framework for understanding 
how i&Sues arising at different explanatory levels interact, so that inadequacies in modem soci 
ety general! reflect on procurement processes. But Habennas' ideas have subsequently 
evolved, notably through the publication of his major work "The Theory of Communicative 
Action" (Habermas, 1981/1984, 1981/1987). The following section of this paper applies only 
n few of the more important ideas from Haberrnas' work to construction procurement Issues 
The aulhor has drawn to a considerabl extent on Outh�Yaite's (1994) introduction to 
Habennas' work for identification of these ideas. 

Levels of communication identified by Habermas 

It is central to Haberrnas' recent work that communication takes place on several levels: 
J. 1'eleolof:.'1cal or goal-arfemared act1011. Habcrrnas points in particular to "strategic action", 

ill' which the communicator seeks to ma.'l.imise her or his personal benefit by taking into 
account what the rccipitnt(s) of the message will do 

2 Normatively regulated action in which members of a group regulate their behaviour to 
match social values 

3 Dramaturgical action in which the actor seeks to present an image of herself or himself 
4. Communicative action whereby two or more actors seek to understand their situation. 
Communicative action, which is central to Hnbermas' ideas, relates 1.0 the concept of the 
lifeworld which Hobermns' takes and adapts from Husserl's phenomenology, contrasting it 
with the systems world. The lifeworld evolves historically at a social, unconscious, level, 
consisting of shared understandings whi h peo]Jit: ac.;epl as the basis for their 
communications. 

Habermas him�elf ( 1981/1987) uses the example of communications oo a building site to 
illustrate his concepts of the different types of action, using as an illustration an older 
construction worker who sends a younger one to fetch some beer (if Babennas were English 
or Wet&h one feels sure he would have-used the example instead of making a cup of tea)_ At a 
teleolo(ticallevel, this communication is of cour�e designed to mak.e the younger worker carry 
out certain actions- such as to go to a shop selling beer Yet Habennas points out dun Ulis 
communication also transmits a normative framework which, among other things, defines 
subjectively the social status of the workers on the building site. This is defined within time 
and space within the lifeworld of the building site contains assumptions which do not have to 
be spelt out: Habennas uses the (German) example of issues relating to the insurance of a 
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"guestworker" which do not have to be made explicit until he becomes injured; but which are 
taken for granted within the lifeworld of the construction site. 

Habermas' analysis of social communication has implications for construction procurement in 
that the management processes must take into account the various levels at which 
communication takes place In particular, new forms of the procurement route, in particular 
Design and Build, try to increase efficiency and avoid conflict by clarifying and simplifying the 
procurement system in terms of information flows, in other words by addressing the 
teleological system to which Habermas refers Yet building contracts do more than regulate 
the achievement of goals. Indeed, Clegg (1992) has cynically suggested that contracts cause 
conflicts. Clegg, who is a noted exponent of the applicability of postmodernism to 
organisational behaviour, points out that the contract document was used by the various 
professionals involved in the project as a reference point to project their own importance In 
terms ofHabermas' framework, this can be seen as relating to dramaturgical action. 

The construction of health care properties necessitates complex communicative 
processes 

In the case of health care construction projects, a major issue relates to the complexity of the 
client organisation and consequent complexity of the briefing process. Both Loosemore and 
Davies (!994) and Smith and Wilkins (1996) point to the many building users who expect to 
be involved, including doctors, nurses and other staff as well as the client's own property 
professionals and the patients who ultimately benefit from the property's existence. The 
Consultants who head medical departments in particular have a major influence not only 
because of their power within the organisation but also because of the knowledge they must 
provide to identifY building requirements needed for the provision of specialist treatments. 
This complexity of organisation, together with the existence of specialised property units such 
as NHS Estates and Welsh Health Common Services Authority, would appear to lead to 
development of a well-distinguished lifeworld, the cultural norms of which need to be taken 
into account for successful procurement. 

One example known to the author which may be taken as illustrating the importance of the 
lifeworld relates to the provision of fire precautions in a community hospital procured using 
the Design and Build route. The contractor provided fire precautions to meet commercial 
expectations; but the expectations of the client organisation differed both at a strategic level, 
in that they knew of additional Fire Regulations specific to hospitals and at a normative level 
through their interpretation of the regulations. The result is a dispute. In principle, clearly it is 
insufficient to improve building contracts to resolve such disputes as successful completion of 
the contract also depends upon shared values. 

A major reason why new United Kingdom procurement routes such as Design and Build are 
expected to be more efficient from a systems viewpoint is that they provide a single point of 
responsibility for a project manager to control the work on behalf of the client. This contrasts 
with the division of responsibility between the architect and the contractor which occurred 
with the "Traditional Method". It is a plausible hypothesis that such concentration of power 
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within the project structure of its essence restricts the communicative action whereby 
participants in the project share the norms of their lifeworlds. Such a hypothesis is even more 
plausible in the case of Private Finance Initiatives where even the functionality of the building 
is left for a contractor to determine. Leaving aside the political issues involved, it is not clear 
how the contractor in such an arrangement will develop the richness of communications 
needed to deliver a product which will be acceptable within the end users' lifeworld 

Emphasis on the importance of good communications for successful construction procurement 
has been reflected in the United Kingdom by the growth of partnering agreements (c.f 
Hellard, 1 995, 1 996). Habermas' theory of communicative action offers potential for 
identifYing means of enhancing the partnering approach. In particular, it affords opportunities 
to integrate the currently rather separate topics of organisational behaviour and project 
management in relation to construction. 

IMPLICATIONS OF HABERMAS' mEORY FOR INNOVATION IN 
CONSTRUCTION MANAGEMENT 

So far, this paper has taken the form of a description of some of Habermas' ideas alongside 
an evaluation of their applicability to construction management, with specific reference to 
health care buildings. From this description, it is apparent that Habermas' ideas throw light on 
innovation in construction management in three ways:-
1. Habermas' theory has explanatory value for understanding changes in recent years in the 

types of buildings procured. 
2. The theoretical framework provided by Habermas' work has predictive value to suggest 

improvements in construction management methods. 
3. The theoretical approach used by Habermas offers researchers an additional method to 

investigate construction management. 

The explanatory value of Habermas' theory extends to understanding of the needs for which 
buildings are constructed, and the reasons for them, as well as to appreciation of reasons why 
construction methods themselves are changing. Such explanation has been illustrated in this 
paper in relation to health care buildings where economic, political and social pressures, 
identified through consideration of Habermas' theory, have been seen to affect the type of 
buildings procured. These pressures also explain changes in the procurement methods used in 
the United Kingdom for health care buildings. 

In relation to the predictive power of Habermas' work, his theory has particular value in 
identifYing the inadequacy of construction management systems built upon the concept of 
information flows. Such an analysis ignores the normative and cultural values which are 
implicit in the operation of such a system, as shown by the influence of the values of a national 
health care organisation on the procurement of hospitals. Habermas' theory of communicative 
action enables this interplay of cultural values and system organisation for construction 
management to be identified. Moreover, his theory provides a framework to identifY 
improvements and to integrate them with other construction management methods. 
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Habennas' theoretical framework supports a method of investigation which is subjective by 
comparison with (more) objective reports of empirical research; but it has a number of 
compensating advantages. Perhaps most importantly, use of a theoretical framework as a basis 
for analytical thought enables the derivation of an integrative view of the topic studied. Such a 
view is distinct from the inevitably fragmentary nature of empirical research in settings such as 
those of construction management Recent changes in the construction management of United 
Kingdom health care buildings have to some extent restricted opportunities for empirical 
research both because of the loss of established industrial collaborators and because the rate of 
change of procurement methods has become faster than that of constructing hospitals - hence 
empirical findings from completed projects are oflimited future relevance. 

Finally, Habennas sees research within the empirical tradition as having essential limitations 
which his social theory avoids. However, the pragmatics of research are surely such that the 
methods of social theory should complement, rather than replace, conventional means of 
investigation. Habennas' theoretical framework is attractive because it has practical as well as 
academic value. It provides a flexible and integrative means giving researchers potential to 
give practitioners involved in construction management new insights so that they can deliver 
better buildings by better means. 
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CHANGES IN THE RELATIONSlllPS BETWEEN CUSTOMERS AND 
PROVIDERS OF FACILITIES, AND USEFULNESS OF THE NEW 
A STM/ANSI SERVICEABILITY STANDARDS FOR THE 
PROCUREMENT OF OFFICE FACILITIES 

Fran�oise Szigeti, Gerald Davis, Alan Atherton, and Donald N. Henning 
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Abstract 

This paper puts the procurement process in the context of changing relationships 
between the players, and looks at the tensions that currently impact on those 
relationships. At the heart of the procurement process is the t'SSClltial task of defining 
what needs to be built or changed, for what purpose and at what level of functional 
capability. To improve the strategic decisions made by the intending building owner or 
occupier during the front-end planning phase of building projects, also called project 
initiation phase (Glover, 1976), is most important in order to allow valid responses to 
these tensions. To that effect, demand-pull is usually more effective than supply-push. 
A set of new ASTM/ANSI standards (ASTM, 1996) and the Serviceability Tools & 
Methods (ST&M) (Szigeti and Dlvis, 1996) can provide building owners and occupiers 
with a systematic, comprehensive, and easy way to improve the quality of the 
information they rely on to make those strategic decisions about the functional 
requirements for a project. 

Keywords: l'undit�Pnlily; perlormance; procurement; quality; rating; seMceabllity; user requlren'u!nls. 

IN'IRODUCTION 
Certain drastic changes have been shaking tile building and real estate indu9try, starting in tile 
late 1980's. After a ten year period when tile in-house C01:pomte Real Estate (CRE) and 
Facility Managelrent (FM) group; grew dramatically and bec���re IIILrll rrore professional, 
tile restnrluring and re-invenling that is sweq::U1g the cmpomte world has had a similar 
implct on the CRE-FM functiom. Many compmies have outsourced the majority of this 
work, seeking cost redu:::tion and ircreased effectiveress. rrese changes are having a 
profound effect on tile procurem!IIt process. rre strategic issues mised by the managenm 
of oulsourced CRE and FM fun:tiom have not yet been properly \.ll1derstood. H>w well 
lOOse fun:tiom are procured and managed affects the functionality of the facilities provided, 
and thereby affects the bottom line of cozpomte business units. 

Facilities are still rrostly comidered as oved-ead and vi� as a cost center. Their imptct 
on the produ:tivity and effectiveres of the core business is starting to be recognized, but is 
not yet widely accepted. and is still difficult to prove. H>wever, tile notion that the occupmts 
are to be treated as valued custoirers by the providers of the facility they occupy, be they in-
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house or outsourced. Is slowly but surely takil'lg hold The � t fewyeats have seen the dawn 
of the Age o£ the Custorrer . . . . Two mcent UleS of "Cil'lton�rsatis!action surveys" illustmte 
this point 
In 1995 and 1996, tile US Public Bull� Senrice (PBS) of tile GerEal Services 
Aclmii1istmtion commissioned Gallup to condtrt a custmrer satisfaction survey of the 
occupmts of its buildings, using as a starting point the survey iml:n.a:rent prepued by tl� 
Jntemational Facility Management Association (IFMA). PBS has also been testing the 
effectiveness of tile Serviceability Tools & Methods (ST &M) and the links � levels of 
Serviceability and tile scores from the cuslol:rer satisfaction SU!VeY for a given building 
(Davisetal, 1996). A large portion of the 7,550 buil� in thePBS portfolio were covered 
by the survey. Tre self-administered CJIESI:ionnai.re was left on the desk of a1rrost � thirds 
of all the occupants of the PBS buil�, and over 45% responded. a total of approximately 
250,000 respondenls. PBS is wing the results of these surveys to identify the aspecls of their 
service� and of the facilities which the occupanlS care about. 'The tnget of these initiatives is 
to inpove tl� quality of the facilities wm-e it counls, and to undetstmd how to deliver 
services and facilities in the JroSt effective manner. In ore building, the solution to 
improving the relationship between PBS and ils tenant grot.q:8 has been to locate a facility 
managerrent officer in the building. That pen;on is descnbed as "the face of PBS" in tlm 
building. ln another building where security was noticed as a problem, a single unifon:ned 
police officer patrolled the conidors and building lobby. Reports of petty theft in that 
building-dropped by 75"/o. Better hardware is not always the solution. 

A second example comes from the new C:iba-Geigy, labm:atory in Tanytown. NY. In this 
case, the design-build team for tile project agreed to iocenlives for schedule, cost and 
satisfaction. Payn."Bltwas sWject to wiming at !.east 75% of the vote from all the employees 
on a lS·question ballot regan:ling satisfaction. The team won 84% of the vote. The client is 
sa pleased with tile resulls that this design-build team is being asked to do tile next projects 
for C:iba-Geigy. 

If the occupm!s at work oo matter, and if they do in fact know a thing or two about what they 
reed, then l-ow can this knowledge be incorporated early on in the stmtegic decisions of the 
intending building owrer or oco¥er? The rew ASTM standart5 on Wl-ole Building 
Furctionality and Sez:viceability, now American National Standards, oo just that The 
S�bility Tools & Method:; (ST&M), which iocmpmate these starilards, offer a macro, 
broad-brush rrethodology awrofriate for stmtegic drrision making in office facility 
proct:mni!Ill They were developed by the International Centre for Facilities (ICP) as a way 
of dealing with 1he relatioroship between users and lreir facilities al1Li to bridge the gap 
betl.wen the occupanls' '1ay·persons' langtage" and the techni.cal langtage of the 
professionals involved. 

As mentioned above, tl-e other major clevel�t affecling ard. shaping the field. and having 
an irrplct on the � process, is the change in relationship; belv.oeen 1he key playem 
and shifts in the organizational context In this piper, sevaal organizational !I10dels of 
p:oc:ureirent of workplaces and 'I\OO<place services are co� in teiir6 of control of 
facilities and the extent to which Jmvision of workplaces and services are separated from, or 
integrated into, the oore business of a company. 
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ORGANIZATIONAL SHIFTS 
Who are the customers 
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As stated above, in the last few years so me  organi7.atiom have adopted a Jro re  cmtoi:n!!J:­
orlenled perspective thm is traditional in tlv! real estate and building industry. Por the CRE 
and FM group�, customers are the building OCCUf8niS. Building occupmls are the true eml 
users of the bui.ldi.nr;>, V>'Orkplaces and services provided by internal and extemal provide!s. 
HoWever, only a few years ago, even forward thinking organizations sent their survey of 
customer satisfaction only to the "tenant" facility administiatms, M'O are surmgates for the 
occupants. Many did not routinely survey the actual occupants. 
Mtdl of the real estate industry is sti.ll catcl!ing up. For instance, NACORE says that "End 
ltSer.l, as frey are becoming known. comprise the basis of the NACORE membernhip and are 
involved in office. induslri.al, retail and many olte types f pmperty activities". NACORE 
defines these end ll'ieiS, its regular membe.r.;, as "property professionals wt'O are involved .in 
managing property assets for corporatiom wh:lse primary busiress is rot real estate" 
(NACORE, 1995). Th!se NACORE �. in fact, are "end user.;" to the building 
ir¥:1ustry, but only surrogates for the real "end user.;" wt'O, as roted above, are the building 
occupants, and. the com business units. 
Input-oriented cost containment 
In NACORE' s input-oriented perspective, corporate real estate organizations are supplieiS of 
workplilces, providin complex products (buildings, furnishings, teclmology) and services. 
As cOIIIpU1ies and govemil'EitS strive to redu:e expenditures, cut staff, economize and 
minimize, this focus on the inputs to a bu;iress process leads natura.lly to cost control and 
expen-;e cuts. In our w:Jrk, many senior executives of real property groups lell us that tl'cir 
OtW�nizational culture and priorities drive them to this focus on cost con� and real 
estate vah.e;. Quality, Which is seen as expensive, is confused with furctionality, wtrlch is 
not measured and therefore not compared 

Output-oriented managers 
In contrast, output-oriented facilities organizations focu; on re!ping the core bu;iress to be 
�rore effective and COlllp!litive. They are committed to outcrnres, rather than inputs. To 
them, 1b! building, with its fumishin� arv:lsUf'!Xlrt services, are JreanS, rot ends. Ecoromy, 
efficierq and skilliul maragement of physical assets are sti.ll necessaxy, but v.i.JJ n:> longer 
suffice. Top priority goes lo meeting 1:.00 re!ds of the occupmts, by adding value to core 
bu;iress processes, arv:l .responding to changes in the core busiress workforce, aU to best 
contribute to organizational success. 

Managing the tensions in the system 
In most organi2ations, 1:.00 essence of facilities management seem; to be to rmnage the 
tEnsions � cost control arv:l furctionality of 1:.00 w:Jrkplace on the one hand, and the 
� of the portfolio of real estate on the other {EVeiS, 1995). The OIWlei.'Ship of 
builcling; should yield lncorr-e! Real estate srould cost less. 1\le:xt comes the focus on "the 
cu;tomer" and the value added by the facilities to the primary processes of the core bu;iress. 
New ten'iiom arise. The tensions thus created for facilities rnanagerrau organi7.ati01ll can be 
diagrammed as follows: 
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value added to primary process of the 
organization (or to government policies) 

1\ 
functionality and 
cost of workplace 

real estate return 
on investment or 

asset value 

value added to primary process of the 
organization (or to government policies) 

quality and cost of 
workplace on investment or 

asset value 
leadership in 

balancing 

Szigeti. Davis. Atherton and Henning 

Top executives are starting to 

think about it 
Top executives are only just s1arting to 
think about row to iocrease the added 
value to the primaiy process, or core 
business, of their organization 

These executives realize that this triangle 
of tensions reeds to be managed rot only 
by developing and implerrenting a 
strategy, but also by srowing leadeiShip in 
balarcing tOOse three eqwlly important 
issues. 

In the private sector, we see leading-edge 
facilities organi:zations focusing on adding 
value to the core busiress processes of 
their pn-ent Oigani.zation Recently, in the 
public sector, the political pressure has 
been to focus on the bottom side of that 
triangle. Indeed, several CRE-FM 
orypni.zations which have been recently re­
invented, have excluded from their 
mandate any responsibility for value added 
to the primaiy processes or policies of 
govenurent. Decisions that affect added 
value are explicitly left to "tenant" 
organizations. 

The three triangles (srown below), each represent the profile of a real estate,facility 
managerrent organization with a different balance to those three tensionq, The tensions from 
these co� ciemarlcb are currently shifting, and it is rot yet clear what the balance will 
be for most organizations. 

w RE 
Strategic, strong CREIFM, seen as an asset to 

the corporation, present on the executive level. 

VA 

W�RE 
Typical real estate organization in government, 

not present in major decision making. 
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Re 
Rea.l estate organk<aticn of a bank Where slrong 

pulls are for buildings to serve cora·buslness 
tenants, as weJJ as to make money on Investment 

Legend: 

VA means the pull to add value to primary 
process of the organization. 

W means the pull to manage quality and 
cost of the workplace. 

RE means the pull to enhance real estate 
retum on investment or retwn on 11sset 
value. 

The provider function changes in response to changes in these tensions 
The diagrams on the rext pige expresses the changes in the forces that pull at the CRE-FM 
grol.lf6 in a different way. In the fust diag:rnm, the dasred line represents the relative 
strength, historically, of pulls on the provider of workplace facilities, services and support. In 
the second diag:rnm, the solid lines represent the future, driven by demand from building 
occupants, who are the true end users and customer of workplaas. 

CFO I Financial 't , � Political/ CEO 
' , 

' / 
WSProvldor f 
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I'.-.. - ' 

, AUitMt I ,, 
, _ 1 _ ) Building 

CfQ/Finlnoll.ll� l'lliiUcai/CEl 

\IS­

, - -, 
ClccupaniB I - 1 EU� 

'·' .. J' 

An implicit issue is the shifts in power and control over Mla.t facilities and services are 
provided The cmrent trends driven by these tensions can be described as follows: 
cenbalizing control "1\hlle outsourci:ng decentralizing or devolving facility marogemmt; 
devolving facility management functions into core business mits; devolving control to core 
busiress mits "1\hlle outsourcing the funcb.ons; ciDosing preferred providem; drastically 
reducing the number of providers; and so on 

How to pt'O'Dide and manage Workplace Services 
Based on the result of a stnVey of senior executives conducted by the International Centre for 
Facilities, we devclopld a set of seven diagrams to represent how lazge organizations are 
setting tili!IT6elves up to specify, provide and manage wori<place services, facilities, and other 
support functions. These diagrams are reprodu::ed on the following piges. The underlying 
issue is whether the people who provide worl<place facilities, services and support should be 
in a sepuate, central mit, or should be integrated into the core business processes of a 
company or goVl!m.renl If the latter, how is professional and technical expertise to be 
available, to support and enhance the value of thJse core processes? What tools can the in­
house managers use to state their requi:rements and rmnitor the quality of the delivered 
services and products? And, Mla.t will be the IroSt appropriate measlll'elrei11s7 The 
cOiporate ptradigm is shifting from command-and-control hierarchies to teams that drive 
processes. Expertise in providing and supporting worl<place facilities and services will be a 
necessary and ?ccepted component of those teams, as today's CEOs reoognize the corporate 
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Definitions: 
Executive:= CommH!ee of inside exeaJiiom,argoronmonlaa.logue, 

illal .. ,. pcllcy alxl4 wor\plaao 
fadlj!es '""' seM:es.. 

Ea:!� Core Business = One cllhe mall 
processes or rompooents cllhe oveml 

=�,:: 
�or me pubia. May be In 
pitafe,lnl1ilvllonaiorpobil!:sa:lll<. 

DWS = ll�lrbJII!d WO/kplaae SeMoes 
= suJl!XI(Iooi�. eoc!t allach«<lo.one 
ollhe main core businesses. OWSs P<fflde (with !het own steff). or buy (lrom lho """iu!fPacol.lho I!IDII:.piace bolltlos, - ood olt>ot Intra: 
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buy up to set amount from from own former CWS 
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advantage in their interconrected infoll11ation processes. Tre watchwotd will be ac:lding 
value to core business processes. 'Therefore, some strategic information about the core 
busirvesses cannot and srould not be shared with outside service providets. By the S<11.re 
token. strategic busiress decisions that involve the workplace, central to corpomte 
competitiveness, cannot be left in the hands of ouisoun::ed providetl3. 

Impact of changes in work patterns, and in concerns about ecology and health on 
Workplace Services 
In a Y,t>rld vJE-e work will be done an�, anyplace, anytime, Workplace Services 
providers, whether ifrrouse or 0\llsoun:ed, will reed to think about facilities as one of the 
elerren!s in a global support system. Ecology and 1-ealth concern> are also transfolllling 
constru:tion, and recogni lion of these coocems, as put of the overall range of perfonnance of 
facilities, is ·gaining CUll'el"C}'. Procurement processes rV!Ed to take these changes .into account 
and ensure that all those clim!nsions are liikm into account. Tre best projects will occur 
'Mel both the iuhstiy and its clienJs converge on a shared view of what is required lt is rot 
a case of one or the other. 

Has outsourcing gone too far? What to watch out for 
Comprel'e!'ISive outsoun:ing of the provision of workplace facilities, support services and 
building operations by public and private organizAtions to one or more private sector extemal 
compmies is becoming typical. In Canada, Public Works and Government Services Canada 
(PWGSC) is in the process of implerrenting a rew policy called "Alternative Fonm of 
Delivezy (AFD)". Canada Post Corporation (CPC) did it in 1995, though CPC has retaired 
ifrhouse a core team with expert capd>ility both in the pn:>fessional side of managing 
1M>rkplace services and facilities, and high-level mmagement competencies. 'For quality 
management, these outsourced conhacls requi.re Ftformmce indlcator.s. For CPC, some of 
those indicatoJS are qooted directly from the new ASTMP\N5I Serviceability Scales. For 
PWGSC, the Serviceability scales have been government policy since 1993. 

In other organizations, rowever, � see some of the potentially serioU> problems wren the 
process of outsoun:ing is rot well managed Seveml coii1plilies with which � are familiar 
failed to retain adequate in-11m5e expertise, corporate memory about workplace mmagerrent, 
or maslely of the collplderi.zed facilities database. Often, perfo!II1a0Ce indicatoJS are either 
1'1011-exislent, counterpr.uch.rtive, or meaningless. With neither side having adequate human 
or knowledge resources, qttick implcts loom for the bottom line of these organizations, and 
for their core operations. 
Some coii1plilies realize, after implementing an outsourcing strategy, that the expertise 
reeded to mmage the external providers is m longer available to them Po1nls to keep in 
mind irdude: (a} Newly awolnted outside provideJS WQ!l't know and urde!stand the core 
busirvesses. (b) wren business units of a single organization each have separate outsoun:e 
provider.�, and these provideJS are rot centrally coordinated, tie units or their proViders could 
bid the prices up in a single geographical area (c) BU>iness units have less buying po\';'l?r 
wren they go to the market separately for professional services, furniture systems and 
supplies, although some strategies are explicitly addressing this question, etc. 
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Who will provide the needed expertise? 

EXPERT SURROGATES 

How will these roles coalesce? 
Who will manage these roles? 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

What expertise wilf mmain 
In-house to manage these 
surrogates on behalf of the 

true end-users? 

Cenlr.lllzed 
lit HO 

WS by own ln-
house 5tafj 
Mi�ed: In-house 
plus some oul-
task as needed 
Out-source 
managed by In-
h<l\ISii e>llOiusc 
Total 0\Ji-source: 
no ln-llouse 
el(D<!ffjBO 

Dlslrtbuled 
by function 

TRUE END USERS 

Focua on: 
Human affactlveneaB 

Productivity 
Cost and Economy 
Ecology and Health 

�=�by Oovalved 10 
CC<O 9Us 

Which box fits your orgamzatlon best? 

Building occupants, tre intemal 
cu;torners, are coming to appreciate, 
and value, treir facilities support 
group, and tre need for skilled 
sunogates when buying from tre 
marketplace. The need for an "institu­
tional memory" about what works, and 
what works less well, in the 
organization's facilities is getting 
recognized Irdeed, in some places 
tre drive to retain expertise and 
experience is being driven by the core 
business units. 

CRE and FM group; will likely not 
"cb" in-rou;e what they l5ed to, but 
they will need to know much rrore 
about the o.rganlzation they serve and 
about how to specify, buy and manage 
facilities overall. And, they will need 
to know rrore about treir internal 
customers. 

USING THE NEW AS1M/ANSI STANDARDS TO IMPROVE THE PROCUREMENT 
PROCESS 

The quality of the building prochrt (suwJ.y) depends on how the cu;torner, intending building 
owrer or occufier (demand), refires the functional requirerTll!llls for thP. pmjP.Ct, and on 
wrether there is a way to assess the capability of the end-pro<hx:t to meet the stated 
requirements. This applies whatever proctn'ell"lei1t rretrod is used, and applies equally to 
existing buildings and to new canstnrtions, to "green field" designs and to retrofits, and to 
purchases or leases. Therefore, furctional requirerrents are at the core of the procurerrent 
process. These include a definition of the level of quality expected. 

In order to improve the quality of the end-produ:t and foster innovation, building owners and 
occupiers need to become less prescriptive in their specifications and rrore perfonrarce­
based. To cb that, building owners and occupiers need better tools to help them define their 
requirements and rate whether the end-prochrt delivers. Senior managerrent needs new tools 
to address front-end pliii1IIing issues, to evaluate the perfonrarce of the outsotm:ed provirers 
and of the prochrts and services delivered, and to assemble the inforrration necessacy to 
make sound strategic decisions. 
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This is M.ere the new ASTM/AN>I standards on whole Btilding Furctionality and 
Serviceability (ASTM 1996) can play a cru:ial role. The serviceability stUldarcls, and 
ST&M, are useful for design-build and for rrore traditional forms of procurement. ST&M 
can be used to assess the sui!ability of properties on offer for lease, investment or pun::hase, 
as part of the review processes for design, constru:tion, cormnissioning, and u;e, or for 
assessing a whole JX>rtfolio of properties. This sla!Ylardized approach has been used inside 
and outside North America to define the capiliility of a property to Ireet the fuoctional needs 
of present and future occupmts and tenants, with respect to existing buildings as well as new 
construction. (Davis, et al, 1996, and Szigeti and Davis, 1996) 

Building OwneiS and occupien; ultimately ply the bills. Therefore, wittingly or tmwitting!y, 
they set the tone for the building process c:luring the pro<:LJreJTent process. Our view is indeed 
that the procl.n'l!lrell.t process does cletermine the limits lmpo6ed on the delivery process. 
Developen; wro take the short view and build speculative builciing; for a quick sale, or 
lendezs who consider building; as a short ienn invesl:Inent to shelter cash while 'W<!l.ting for a 
better opportunity, have different objectives, and the long-term perfonnance of the builclinr;l 
is not part of their equation. Yet, they need to buy into a better procLJreJTent process also and 
be convinced to pay attention to these questions. 
Improving the definition of the fuoctional requireJrenls for u� Eacility to be procured. and 
sorting out the strategic decisions about fuoctionality, will have a major Impact on the quality 
of the end-�t This essential step is often !llisurdetstood or i,grored altogether. Yet, as 
we have shown above, it is at the core of the strategic decisions that need to be made by the 
intending building owrer or occupier at the start of the procLJreJTent process, whatever the 
size of the project, regardless of building type, independenl of the nature of the project, 
whetrer as new constnrtion, renovation. or retrofit It is in'p9alive to get those who 
ultimately plY the bill to understand that THEY drive the quality of the end-prochrt. If trey 
demand it, the industry will provide it 
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DESIGN AND BUILD FOR A COMPLICATED RE-DEVELOPMENT 

PROJECT IN HONG KONG: THE HAPPY VALLEY RACECOURSE 

REDEVELOPMENT. 

C. M. Tam" . 

Department of Building & Construction, City University of Hong Kong. 

Abstract: 
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"Design and Build" has become accepted by the construction industry of Hong Kong in 
the last few years. It is a new procurement system in Hong Kong although its name has 
existed for decades. "Design and Build" has been proven successful in small scale 
projects with standard designs in which the quality of design and construction is not a 
big concern. However, its application to a project worth HK$1.2 biUion (US$153 
million) had not been tested in Hong Kong. 

This study aims to investigate the benefits and difficulties encountered in applying 
"Design and Build" in Hong Kong for a large scale complicated construction project 
from the point of view of an owner. A case study on the project "The Happy Valley 
Racecourse Redevelopment" will be used to illustrate the application, performance, 
advantages and disadvantages of the Design and Build approach. 

Keywords: Design and Build, Performance, Contract, Large Scale Complicated Projects 

INTRODUCTION 

Hong Kong has developed into a major commercial centre of Southeast Asia, the world's 
fastest growing economic region (Chan, 1 991). The contribution of the property and 
construction sectors to GDP amounts to 22% (Walker, 1990). However, the construction 
systems are still very conservative. People in the industry are quite reluctant to change and 
less inclined to accept new ideas unless they are well tested in other regions. Hence, the 
procurement method used in Hong Kong is still very traditional. Traditional procurement 
methods typically involve employment of an architect to produce a design, followed by the 
appointment of a contractor and overseeing the administration of the project. There have been 
only a few records of management contracting or design and build contracts In Hong Kong 
(Rowlinson et a!, 1993). Hence, the traditional competitive tendering is still the predominant 
procurement system in Hong Kong. 

· Dr. C.M.Tam; Department of Building & Construction, City University of Hong Kong, 83 Tat Chee Avenue, 
Hong Kong; e·mail:bctam@cityu.edu.hk. 
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DESIGN AND BUILD 

The CIOB (1 988) gives a comprehensive definition of the design and build method: 

"The client deals directly with the contractor for the complete building and it is the 
contractor who is not only responsible for, but also coordinates the separate design and 
construction processes, including engagement of the design team who are, therefore, 
contractually linked with the contractor and the client. The construction process, whilst 
linked, is still separate from the design process, leaving the consultants free to concentrate 
on their own roles. The client may, however, directly appoint either in-house staff or a 
separate consultant to check that the product the contractor is providing the value for 
money and that content and quality are satisfactory." 

The use of "Design and Build" pwports to be bearing the following advantages: 

Single contact point 

Under the traditional method, the client needs to deal with several professional consultants 
and contractors. He has to put in more effort to motivate and communicate with them in order 
to obtain the expected outcome. On the other hand, under the design and build method, the 
contractor is responsible for the communication with the professions and subcontractors. The 
client can concentrate on other more important aspects such as sales and marketing issues. 
Further, the client's liabilities and responsibility are all shifted to the contractor. 

Shorter project development period 

In an extremely competitive and dynamic property market, time is of essence. If the client can 
procure the building faster than the competitors, he may gel a quicker capital return. Design 
and build can satisfY this requirement beoause the ovcrlaJlping of design and construction 
stages will shorten the duration of the project. In addition, shorter duration will lead to: 

Less interest payment 

During periods of high interest charges, this is particularly important. This is particularly 
crucial in Hong Kong as the land values are extremely high. 

Quick utilization of capital 

The client can make full use of his available capital by quickly converting inputs into outputs. 

Avoidance of market uncertainly 

By procuring buildings earlier, the client can minimize the effect of long term market 
uncertainty. 
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Less impact by inflation 

745 

With a shorter procurement duration, the effect of inflation can be minimized and the client 
can be more certain on the cost of construction. 

Reducing disputes and likely arbitration 

Using the traditional approach, many disputes can arise due to the ambiguity of the 
contractual and management relationship among various parties. Under the design and build, 
the client can distance himself from the contract and the subsequent liabilities by passing 
them to the contractor. The number of disputes and recourses to arbitration can be reduced. 

Providing better value for money 

Clients can select from a number of development proposals offered by competing contractors. 

USE OF DESIGN AND BUILD IN HONG KONG 

The construction industry in Hong Kong can be described as an international market as 
contractors from all over the world can enter and leave the Hong Kong market without any 
hurdles. However, the competition is keen. The profit margin has become thinner and thinner 
due to high inflation rates, rise in labour costs, and more stringent environmental and safety 
control. The quality of work and completion times are thus adversely affected. Meanwhile, 
the performance of architects is decreasing due to the booming construction market that 
strains the resources of architectural firms. The quality of design has created great impacts on 
variations, delays, and claims. This, coupled with the use of inexperienced young architects 
and the consequent lack ofbuildability, has lowered the performance of the industry. 

Hence, the industry, supported by most large construction firms, strongly advocates the use of 
innovative procurement systems such as Design and Build in which contractors offer to 
package projects from design to property management. Design and Build brings the designer 
and the contractor together to develop detailed designs that can improve buildability and 
minimize the possibility of the project manager going wrong. 

THE HAPPY V ALLEY RACECOURSE REDEVELOPMENT PROJECT 

The old Happy Valley Racecourse was developed more than 100 years ago. Its narrow race 
track and sharp turning angles have caused a number of accidents and complaints from the 
horse trainers and jockeys. 

The Hong Kong Jockey Club, hence, started investigating the possibility of extending the 
racecourse in 1 99 1 .  Since the racecourse was located at the core area of Happy Valley, it was 
surrounded by tall buildings, parks and roads which were owned by different land owners. 
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The project was possible only with exchanges of land with its neighbours: the Urban CoWlcil, 
the Highway Department, the Hong Kong Football Club and the Royal Hong Kong 
Regiment. The development area was 24. 8 hectares. The estimate was 0.9 billion and the 
final cost arrived at 1.2 billion. It consisted of the following activities: 

a) to dismantle existing premises of the Hong Kong Football Club, provide a temporary 
club house during the construction stage of the racecourse and provide a permanent 
one at a new location. 

b) to dismantle an existing Jockey Club administration building and to construct a new 
administration building with a gross floor area of 19,000 m2• 

c) to re-locate Sport Road northwards. 

d) to re-organize the road network and jWlctions in the vicinity of the racecourse. 

e) to dismantle existing premises of the Royal Hong Kong Regiment and provide 
temporary facilities. 

f) to re-layout and construct new parks and soccer fields at the racecourse periphery and 
infield respectively for the Urban Council. 

g) to construct a carpark which can accommodate 325 vehicles Wlder a ponion of 
elevated race track. 

h) to re-construct the grass race track by widening it to 30 metres to meet the 
international standard and smoothening the turning radius at bends. 

i) to construct a new race-day stable block which can house 126 horses. 

j) to renovate an existing nine storeys office building into a member betting loWlge. 

k) to green up the periphery of the racecourse by planting huge amoWlt of trees and 
plants. 

Reasons for adopting Design and Build 

Tight schedule 

The Hong Kong Jockey club received the government's endorsement to proceed with the 
project by the end of 1992. However, there was a proviso within the approval contract that 
the project needed to be completed before handing over the sovereignty to China in 1 997. 
This tied down the project duration to be within 4 years to complete the whole project. The 
management of the Jockey Club lacked confidence to complete the project if adopting the 
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traditional procurement system. As Design and Build allows the contractor to be involved in 
the project at an early stage and proceed with the design works in parallel with the 
construction activities, the project re-development time could be reduced. This was preferred 
by the management. 

Complexity of works 

The project was huge and complex in nature. The use of traditional procurement might result 
in many disputes and contractual arguments. 

High level of coordination 

The project involved land exchange. It was necessary to negotiate and coordinate with the 
Urban Council, Highways Department, Lands Department, the Hong Kong Football Club, the 
Royal Hong Kong Regiment and the Jockey Club's internal end user departments. 

One of the major coordination problems was that the contractor needed to ensure that the 
normal racing of the Happy V alley during the redevelopment stage would not be affected. 
The racecourse needed to be opened for race meetings throughout the entire redevelopment 
period. The race tracks could only be closed for I 0 months at most. 

Form of Contract 

New Engineering Contract (NEC) by the Institution of Civil Engineers with a major design 
and build element was selected because it offered the following benefits: 

Flexibility 

The contract allows a choice of six payment options which enables the employer to choose 
the payment mechanism best suited to him. A range of secondary options is provided which 
allows any combination of core and main conditions; e.g., fluctuation clause and retention, 
etc. A range of possible contractor design responsibility from 0-100% is permitted. And, a 
range of possible subcontracting levels from 0-100% is also possible. 

Clarity 

The use of simple language, concise sentences and avoidance of legal jargon of the contract 
was favoured by the client. The clarity of the contract is enhanced by defining activities using 
flow charting diagrams. 

Retention of client's management input 

The NEC allows the owner to manage his project, to spend his own money of his project in 
the way he chooses, to use the same form of contract for all aspects of the project, either civil, 
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building mechanical or electrical, to choose the parties to carry out the conceptual design and 
the detail design, and to allocate contractual risks at his own will. 

RESULTS OF THE PROJECT 

The Happy Valley Racecourse Redevelopment was completed on time. It took about four 

years to complete approximate HK$ 1 .2 billion values of work. In this redevelopment project, 

the client has experienced the following benefits: 

The client needed to deal with one organization only and hence communication was 
efficient and effective. 

There were no disputed responsibilities. In the event of defaults, the contractor took 
the sole responsibilities. 

The contractor could use the most efficient method in construction. He could have 
flexibility in carrying out design work to fit the site circwnstances and the approach 
encouraged creative thinking. For example, precast units for structural members were 
largely employed in this project to speed up the construction time. 

The client could obtain a firm price for the project at the outset. 

Construction time has been shortened. If the project were carried out in the traditional 
procurement approach, it would take more than 5 years to complete as estimated by 
the project manager of the client. 

Having said that, the client has also experienced the following problems: 

The client had to commit himself at the early stage. Any slight changes created 
variations. This was reflected by the fact that nwnerous claims have been submitted 
by the contractor. The original tender price was at HK$0.9 billion but the fmal 
account was settled at HK$1 .2 billion. 

A clear and absolute specification needed to be defined at the outset as contractors 
tended to use the cheapest materials if the works information did not specifY the brand 
name of such material or products clearly. This trick has been played by the contractor 

on a nwnber of occasions in the project. 

. Although the client kept chasing after the contractor for construction drawings for site 
supervision and control, he always obtained construction drawings after the 
construction work has been executed. 

As the project was started in a rush, there was limited time for the client to defme clearly its 

detailed requirements. The requirements specified in the Works Information were very 
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conceptual. Exact detni ls should be developed at the laicr stage. Such arrnngemcnts creattd a 

lot of grey area.� which engender different interpretation of the requirements by the contractor 
and the cl ienL The differences always took a long time to discuss, argue nnd resolve. Claims 
and variations were compnrativcly higher than thar of the traditional contracts. 

An example was the argument on the height of the peripheral steel fence of the racecourse. 
There was a statement in the Works Information stating that the contractor bad to provide and 
install steel fence at the periphery of the Racecourse but without specifying its heighL 
H.owever, there were a few conceptual pictures dmwn by lbc client's landscape consultant 
showing lbe conceptual height of the fence. One of the picture showed it reached an adult's 
head but the other showed it reached the chest of an adult. The contractor therefore submitted 
3 1 3  high steel fence for the client's approval. The client's end user departments and lbe 
Urban Council both commented the fence lleight should not be less than 1 .6 m due to security 
rea.�ons. TI1e client then asked the contractor to revise lbe height. However. the contractor 
submitted a claim for the variation and he did not start the work on site before this had been 
settled. Finally, this item was settled by a commercial wrap-up. 

EXPERIENCE LEARNED FROM THE CASE STUDY 

The use of Design and Build has been proven to be effective in cutting construction time. The 
otl1er side of the coin is that thiJ; would result In ihe in=e in disputes and claims if details 
of ihe client's requirements were not fully elucidated at the outset. However. a full set of 
detailed specifications and drawings may consume a lot of front end time, resulting in the 
loss of its major benefit. 

The construction industry in Hong Kong tries to resolve the above problem in two different 
ways; one practised by private firms and the other by public organizations. Private firms tend 
to hire an architect to carry out the conceptual design and subsequently novate the design 
team to ihc contnlotor. Public organizations inolin.c towards preparing a very detailed 
conceptual design and specifications which, In turn, restrict the flexibil ity and freedom of ihe 
contractor in design, but can redu e many di puto:.s uml chums. These two approaches ca1111ot 
fully exploit the benefits of Design and Build. A third approach, which ls becoming popular 
in Hong Kong, is to hire an experienced project management consultant to prepare the 
client's brief and specification. This approach llns been proven to be etrective in some small 
scale Design and Build projects in Hong Kong while its applicability to large scale and 
complicated projects still awaits verification. 

CONCLUSION 

In recent years, competition in the coustruction industry of Hong Kong is very keen. Clients' 
requirements on construction time, costs and qunHry are becoming more stringent. The 
traditional procurement approach cannot satisfy these needs. The potential use of Design and 
Build becomes increasing as it can offer the clients the following: 
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Shorter project delivery duration. 

Single point of contact. 

A firm price at the outset of the project. 

Minimum risks. 

However, its wide use is limited by the generally weak design capability of contractors. They 
have to rely on external consultants. The lack of past experience in Design and Build also 

confronts the clients with uncertainty. The lack of experience of the local contractors may not 

allow them to fully capitalize the advantages of Design and Build. Finally, the high initial 
tendering costs restrain local contractors from becoming involved in this procurement system. 

Both contractors and clients need to cooperate in making the system work. 

Experiences from the above case study have shown that Design and Build can reduce the 

construction time; however, with the sacrifice of increase in disputes and claims. Modified 
approaches have been suggested to overcome the shortfalls of the "pure" Design and Build 
model. The various approaches have their pros and cons. Their application needs to be 
verified when the construction industry has gained more experience in using Design and 
Build models. 
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Abstract 

As part of a larger research-project, this paper especially focusses on 
experiences of contractors, when offering specific added-value to their 
building-projects. One described way is to deliver not only the project itself, 

but also to add a certain period for maintaining (other than the normal 
guarantees) the building in case of change of use, etc. This way of working is 
in fact a Build-Transfer-Maintain approach, BTM. The contractor has to 
enlarge his scope of attitude from purely building and/or development­

activities to a complete supplier of full service for the building including its 
life-cycle period. When broadening the scope of activities from developing and 
construction to the phase of e.g. maintainance, one can get more long-term 

profit and continuity, although there have then to be quite good possibilities 
for risk-reduction in the project organisation. Assuming that the total costs of 
a building project are higher in the total period of exploitation than in the 

period of construction, this approach could become of much interest for clients 
and contractors, nowadays and in the near future. A recent case study is 
described briefly. Results are mainly focussed on the way contractors should 
develop their strategy regarding this approach, and are accompanied by 

recommendations and descriptions of specific advantages and disadvantages 
for them and for their clients with this way of working. 

INTRODUCTION 

During the past years the construction industry is changing. Especially in Europe one can see 

more internationalization due to the development of the European Community, etc. National 
borders are diminishing in importance, and parties in the construction industry realize their 
projects more and more in an international scope. At the same time this results in larger 

competition within the several local and regional construction markets. 

I Corresponding author: University of Twente - P.O.Box 2 1 7, NL 7500 AE Enschcde. The Netherlands; 
tel. +3 1 -53-4894885: fax. +3 1 -53-48925 1 1 : e-mail: w.tijhuis@sms.utwente.nl 
(until December 1 996: Eindhoven University of Technology - Eindhoven, The Netherlands) 
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Therefore these parties involved (e.g. contractors and project developers) have to change their 
attitude: from purely delivering building projects towards a broader scope of activities concerning 
the building projects. This paper describes such a change of attitude in the present situation, 
especially in the case of contractors in the Netherlands. 

BACKGROUND 

When contractors are active in realizing building projects in construction markets, they are more or 
less "following" the actions of the client and/or the architect involved. In the ( I  )Traditional way an 
architect is the central coordinatior for designing the building, and organization of e.g. the 
tendering phase. Contractors can only make an offer according the specifications of the client and 

the architect. This way of working is being changed by using the so called (2)Building-team. 
Contractors get a more advisory role in such projects, because they are being consulted in the 
design-phase, and they give their recommendations regarding constructability of the design, etc. 
[Tijhuis, Maas and Spekkink, 1992). Another way of organizing is (3)Tumkey. Contractors 
and/or e.g. project developers are offering completely specified building plans to clients. The 
clients only have to choose the required specifications in some detail, a so called "Brochure-plan" 
[Bender, 1973; Tijhuis and Bakker, 1984]. Some contractors use them by working on standard 
projects with standard solutions. Or for tailor-made projects with standard solutions [Tijhuis, 
1996]. Of course there are alternative ways of organizing possible, or specific minor variants to 
these three main types of construction-organizational forms, e.g. Design and Construct as De 
Ridder described it [De Ridder, 1994]. However, in general the three mentioned types Traditional, 
Building-team and Turnkey can be considered as the main types, at least in the European situation. 

In one of our research projects, it was pointed out, that in the building of office buildings in the 
Netherlands between the period 1986 and 1989 the share of the use of the traditional way was quite 
high, which can be seen in figure I [Tijhuis, Maas and Dowidar, 1994]. 

• = Traditions/ 
• � Bulldlng·t�sm 
0 • Turnkey 35,.. 

D% 

3i% 

Figure I. Utilization of types of construction-organization in building Dutch office-projects 

[Tijhuis, Maas and Dowidar, 1994) 
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The second used way was Lhc building-team, and the turnkey wa� the third In  comparison, the 
situation between 1990 and 1993 showed t.hnt the traditional way was being used ln u decreasing 
number of projects, whereas L11e turnkey way wa_� used more and more. The building-tc:\rn way 
showed a quite slllble use in these samples, as figure I repesents. 

The described ways of organizing the construction process cover more or less all the pba.�c:s from 
initiative to delivery of the project, either totally or partly. What in fact is ignored are Lhe phases 
after delivery: the use, and maybe re-u e or even recycling of the building. And these phases could 
become of specific importance for bolh contractors and clients. Although the realization and 
delivery of the building play irnponant roles in its life-cycle, the use and re-use or even recycling of 
the building will play a quite strong role in Lhe next future. The following part of this ruiicle will 
describe some aspects of contractors entering these phases. 

CONSTRUCTION PROCESS AFTER DELIVERY OF THE BUILDING 

Holding control on contractual parties involved 

When lhe construction process is being analyzed, one can see Lhat there are in fact four main 
general phases or-stages: 

(a) Programme; 
(b) Design; 
(c) Elaboration; 
(d) Realization. 

All of these phases can be divided into parts, especially emphasized in relationship to the moments 
of control and optimization in the whole process. The phase of Design consists e.g. of Structural 

design, Preliminary design and Definitive design. 
Independent from the several parties involved or the way lbe process is orgunit.ed, these phases are 
being "processed" when real izing a building projecL Therefore it seems at first glance Lhat the 
parties involved (contractors, subcontractors etc.) have finished when they have delivered the 
project to the client. And as for us the nbovc mentioned four phases arc concerned, that is m01e 01 
less the case. But it is increasingly pointed out that a construction project is not finished when one 
has delivered it! After construction the risk does not end for these parties, although it can be 
calculated and foreseen in a quite cenain way [IMSA, 198 1]. Think for example about the 
guarantees the parties involved do have to give, e.g. for hidden defects, etc. 
These guarantees are mostly secured by the last amount of the contract-sum: a client does not pay it 
to tlte contractor, but puts it on a special blocked account. This way of working is be.ing used as a 
pressure for contractors to stay serious with the repairs of defects, etc., after delivery of the 
building: so that only after the repair and gurantee-period they will get their money. The mentioned 
system is being used quite generally in e.g. Dutch and German building contracts [UAV, 1 989: 
YOB, 1993]. 
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Building projects and their use 

Tijhuis and Maas 

Realizing building projects is only one part of the whole building process. In addition to the 
mentioned four general phases, one can distinguish other subsequent phases: 

(e) Maintainance; 
(f) Re-use. 

These two phases are becoming more important, as the management of the building-process does 
not end with the delivery. Indeed, its a far larger part of costs is being spent on the completed 
building during its use [Tempelmans Plat, 1984]. In these phases important decisions about 
maintenance, re-using and/or recycling of the building and/or its components have to be taken. As 
e.g. Henket and Choukry have mentioned, an influence on these issues already exists in the (a) 
programme, (b) design and (c) elaboration phases [Henket, 1989; Choukry, 1994]. And also 
during materialization in the (d) realization-phase. It is obvious that in these phases the contractors 
are quite deeply involved, and their work indirectly influences several aspects of the building 
during use. This is especially the case when contractors are offering projects in building-teams or 
turnkey concepts. However, when they are taking part in a traditionally organized construction 
project, this is mostly not the case: they only prepare their offer in the way the client has asked for 
it. Nevertheless it is quite strange to see that in general contractors do not offer the work and 
services for the total life-cycle of the building (realization and maintainance ). Directly related to that 
is the fact that clients maybe do not realize the positive effects when demanding a so called "total 
package" for their building-project. With regard to how much contractors should be involved in the 
tendering phase for getting an economic bid [Wilson et al, 1987], or what is the client's risk for 
getting discordant bids [Crowley, 1996], we would like to emphasize that it is especially important 
t.l decide for which construction phases and for what work a tender procedure is being started, and 
with which organization type in mind. 
1 herefore it is interesting to look more closely into these specific aspects, represented in figure 2. 
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Figure 2. Phases in a construction process and their relationship with the tendering practice in the 
various organization types 
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Looking from the viewpoint of the client to obtain a clear situation regarding the total (building) 
costs during use of the building: and from the viewpoint of the conmu;tor to �ssess a longer 
involvement period, not only with guarantee aspects. but also and especially with activities for 
mruntrunance and re-use of the building. Figure 2 schematically present these phases in a 
construction process and shows their relationship with the tendering practice within the various 
organisation types. 

CLIENTS AND DEMANDS 

Clients and contractors: Matching of interests 

It is quite difficult for parties for parties involved in the construction process quite to know what 
their �lients really want. as even the clients lhent�elves do not always realize what they really want 
for their building-projects. What is the real budget? For which �-pecificfltions? And in what qu!llity· 
level? Focussing on these demands especially means, that in some cases contractors may not be a 
suitable choice for realizing the demands of the clients for their building projects. Clients who still 
ask for an offer from these contractors could expect possible problems during the construction 
processes. Therefore the demands of the clients should match with the technical and organizational 
capacities of the contractor. Huska and Palenik call these aspects a "compatibility resting of rhe 
interface between supplier and customer fields" [Hoska and Palenik, 1987]. In addition to that, we 
emphasize the importance of matching cultural habits between contractor and client, especially in 
relationship with the phases of Naming. Blaming and Claiming in construction conflicts [ 
Felstiner. Abel and Sarat, 1980]. A comparative research between the Dutch and German 
construction processes also pointed in that direction [Tijhuis, 1996a]. 

Demands and risks 

A client in fact asks for a building-project which he can use, not for a construction process with 
many problems. For reducing possible risks and introducing guarantees. contracts including 
(standard) items are being signed for a certrun (construction) period. 
But why should a client not equally stipulate a contract period, which also covers the period of 
using the building? The guarantee period only covers the risk for hidden defects: what to do with 
aspects of mruntenance? Such technical and maybe even functional defect� constantly have to be 
repaired. In these circumstances a professional client normally has his own people for such tasks, 
although it is not his core-business. 
In relationship to the call for "back-to-core-business" it could be interesting to tender also these 
works to a contractor, especially in relationship and addition to a "normal" tender of the 
construction of the building itself. A contractor can then offer a total package, although he has to 
know of course for which period he will be active in the mruntenance of the building. In that way 
he is broadening his scope of activities in the building process. And for the near future that could 
be one of the strategies for creating (and especially continuing) competive strength in the 
construction market. 
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Being active in the development of construction projects and focussing on total project control and 
related activities could be parts of it, as e.g. Hasegawa et al and Atkins et al mentioned [Hasegawa 
et al, 1988; Atkins et al. 1993]. 
This implies another important aspect. When a contractor takes on the risk for this maintenance, he 

should have some influence in the choice of the materials in the design-phase, since these choices 
directly influence the way the maintenance is needed. Consequently, building-team and turnkey­
concepts could then be good types of construction organizations. For the traditional way it is more 

difficult, since it implies a possible larger risk for the contractor for unforeseen costs in 
maintenance activities. When a client only wants to tender the maintainance activities of his project 
in a traditionally organised way, he therefore has to reckon with a possible higher risk for the 
contractor, because the contractor cannot influence the design phase. Therefore this will result quite 

surely in a higher offer by the contractor, which obviously wiJJ not be the wish of the client. 

CONTINUING INVOLVEMENT WITH ADDED VALUE: A CASE-STUDY 

Introduction 

Working with total packages can be seen as a BTM-approach: Build, Transfer and Maintain. In 
relationship to the BOT or BOOT-approach (Build, Own, Operate and Transfer) which are forms 
of concession-contracts [Smith, 1994], the total package does not bear the (temporary) direct risk 
(or advantage) of ownership of the building. In addition to that, on one hand the client transfers the 

maintainance risk to the contractor for a certain period. On the other hand the contractor "stays 
close" in relationship to the client. And not only for aspects of guarantees when he has completed 
the building. He therefore can create a commercially interesting continuing involvement with added 

value to the client. The total package therefore is an interesting form of spreading risk-of-use, and 
creating a more continuous work-flow for certain periods for the contractor. Although the client 
pays a certain amount for a certain maintainance period, he has a more clear view of costs to be 

calculated for use of the building. 
Besides that, getting more knowledge and understanding of each others' "culture" during such 
long-term relationships, influences positively the way of working together: a balance of interests 
(win-win-situation) can be introduced effectively. resulting in an efficient construction process and 

period of building-use. An example of a recently completed Dutch project with the BTM-approach 
is worked out in the foJJowing case-study. 

Project characteristics 

The project is an office building in the east part of the Netherlands. It consists of circa 19,000 
sqm, and includes offices, a restaurant and a parking-garage. It has parts with about five floors, 

and also. parts with eight floors. The shape of the building is not quite rectangular, but also has 
circular floor-plans. As a part of the design, the building is divided into two main parts, separated 
by an opening, where local traffic can pass through. The project belongs to one main client, and is 

being used by several companies who rent their part of the project. 
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The contractor detached during the contract-period a "project-maintain" manager in the building. 
This employee is coordinating the various activities, and acts in fact as a facility-manager for the 
building. 

Contracts 

The project is realized on the basis of a turnkey-contract. The project-developer developed the 
project and also constructed it by himself, as a contractor. Normally he only worked as a developer 
and contractor, not including contracts for maintaining the project. In this specific case it became 
quite interesting to also include the maintenance. Especially since it is quite a large building with 
quite a lot of different users. The client therefore expected that there would be several tasks 
associated with keeping the building up-to-date, according the wishes of the users. And not only 
for the "pure" maintainance activities, but e.g. also for changing partition-walls, solving installation­
changes, etc. For these activities, the contracts with the developing contractor were signed as a 
whole for a certain period, and for a certain amount of work. 

Some consequences for the client 

When a client has to· manage the building he owns, it can mean quite a lot of contacts and meetings 
with possible (sub)contractors for maintainance activities. This takes a lot of time, and can be 
interesting for getting a competitive offer for these activities. Nevertheless, one can see that in 
several cases the client comes back to the contractor which worked in a comprehensive way for 
him; a more or less strong relationship is growing, resulting in fact in one contractor for 
maintaining the realized project. But why not already make a contract at the early start of the 
project? At that moment the contractor can influence the design of the project, and can give advice 
in choosing materials, according e.g. to the functional and economical use of the building. 
So, on the one hand the client in fact does not have a real opportunity for getting a competitive 
offer for maintainance-activities during a certain period afterwards when using the building. 
But on the other hand he can already get insights into the total costs of the building, in the design 
or even in the programme-phase. And not only do these insights concern construction costs, but 
also quite clear information about costs for maintaining the building. In such situations it is 
important to describe the period, and the total amount uf ex.vected w01k-acti vi ties. The dieut pay' 
for reducing his risk for unexpected cost during the use of the building, and creates a more long­
term relationship with the contractor. 

Some consequences for the contractor 

When the contractor offers a total package, it gives him the opportunity for getting long-term 
activities at the project, not only during realization but only during use. But these opportunities 
result in a possible higher risk for him: he cannot see in detail which maintainance activities he will 
be encountering, especially the change of e.g. partition-walls and installations which can result in 
quite high costs. 
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These risks can be reduced by describing in a detailed way to what level the activities are being 
carried out, and during which period. The opportunity lies especially in the fact that the contractor 
stays involved in the project. So, a balance of interests between the contractor and the client can be 
established. In the case a (professional) client has planned to realize another building, the chance 

for getting involved in it is quite high for the contractor, especially since they know each other 
during the present project. 

COMPETITION AND CONTRACTUAL RELATIONSHIPS 

The way of using the total package resulCs more or less in the fact, that during the realization and 
use of the building the competition for getting an offer by contractors decreases for the client. That 

can result in a higher total price, especially when looking at direct costs. But when a higher price 
results in a better and smoother process for realization and use, the indirect costs will be lower. 
And besides that, the client gets more insight into the total expected costs for the building. For the 

contractor the total package can also function as a marketing instrument, while the relationship with 
the client can become more durable and effective in this way. Comparing aspects of "closing the 
gap ", as Grant and Schlesinger mentioned [Grant and Schlesinger, 1995], it can be seen as an 

increasing need for the contractor to know who his possible clients are. And also of course a client 
needs to know which contractor fits best for realizing (and maintaining) his projects. 

CONCLUSIONS AND RECOMMENDATIONS 

Offering total packages needs to be considered as an opportunity for contractors to add more 
specific value to their offered activities and/or projects. That can cause a need for a "cultural 

change" for contractors and clients regarding their relationships: 

(a) Contractors getting really focussed on the derrumds of the clients; 
(b) Clients gettingfocussed on long-tenn relationships with contractors. 

And there are important reasons for realizing the best project: not only regarding the price, but also 
regarding quality, which can be of a positive impact for both the contractor and the client. 

The need for a good descprition of the focussed period and specific work-packages, prices and 
qualities will then be important, resulting in a clear contract. But more important is to know what 
the client really wants, as stated by Van Randen [Van Randen, 1993]: "Quality is that what the 

client wants, and not that what experts say the c:lient should want " (translated from Dutch). An 
important lesson from this statement is that the clients and their demands should be the central 
issue for contractors when they want to offer their construction process (capacity), particularly in 
these special ways of offering total packages. Besides that, the clients should turn to team-work 

with contractors, already in the design-phase. That can result in an optimization of technical and 
economical decisions when realizing and using the building project. In that way a total package can 
be seen as a serious marketing-instrument for creating or continuing activities, both for contractors 
and for clients. 
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Abstract 

The construction industry is notorious for its (lack ot) innovativeness. Many papers, 
reports and articles have been written on this subject already for more than three dec­
ades. The explanations presented can be summarized by such terms as fragmentation, 
segmentation and segregation when referring to the industries' structure and by 
qualifications such as opportunistic, hostile, antagonistic and conflictive when refer­
ring to its culture. In this paper it is argued that the main reason for the innovation 
status quo is the fact that the construction industry, when compared to other indus­
tries, lacks real producers- producers who develop products and compete with each 
other in terms of these products. It is particularly this kind of competition which is 
identirred as a source to stimulate innovation. In construction, production capabilities 
are tested on the market and not product capabilities. As a result, design decisions are 
not tested on the market. It is this flaw which is examined in this paper, and possible 
improvements are suggested. Endurable strategic alliances, as quasi-firms, are pro­
posed as the equivalent of producers. Essential herein is the pivotal position of design. 
An organiza.tional innovation as such could change the way business is done in the 
construction industry. It would alter its struct)Jre as weD as its culture. 

KEYWORDS : Construction industry; Innovation; Producer; Quasi-firm. 

INTRODUCTION 

Innovation in the construction sector is seen as beneficial and at the same time problematic. 
The theme of the conference illustrates this perspective. To enhance the innovativeness of 
the industry, the relationships between procurement and innovation are addressed. Two 
hypotheses have been put forward to canalize the discussions: one hypothesis concerns the 
role and action of the building owners, and the other pertains to the behavior within the 
industry. The way in which these hypotheses are presented, one might think that the lever 
to stimulate innovation would be found either on the demand side (the owners) or on the 
supply side (the industry). Holding on to this contraposition however would be an unfortu­
nate misunderstanding. Owners and industry co-exist. Procurement sets the rules that bind 
them together and regulate their interactive behavior. It will be argued in this paper that 

1 Corresponding author: P.O.box 217, NL-7500 AE Enschede, The Netherlands; e-mail 
a.g.doree@sms.utwente.nl; tel: x-31 534894058.  
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both sides are needed to attain a long term sustainable change in this construction business 
environment in order for innovation to thrive. The exploration of the problematic nature of 
innovation in construction industry will be approached by contrasting with trends in other 
industries (especially shipbuilding). The lessons learned indicate that owners as well as 
businesses in industry should both change their respective roles and change their outlook 
on each other's role; ergo both have to redefine their businesses . 

CONSTRUCTION INDUSTRY LACKS REAL PRODUCERS. 

What can be said about the innovative capacity of the construction sector when measured 
up against other industries? Factors often suggested as important differences are the frag­
mented nature of the construction industry, the project-based production, the production on 
site, and the production by altering ad-hoc coalitions; these factors have frequently been 
put forward and for quite some time now". But one important factor may well be over­
looked. The most significant distinction might be the absence of the dominant producer in 
the construction industry; a producer who as an economic agent, selects markets, develops 
products, attaches a trademark (branding), tries to influence demand, bears the risk of pro­
duction and other investment costs, and is held liable for defects in the fmal product. This 
producer invests, develops a product, and sells it on a market. In a competitive state, fail­
ing to innovate, while the competitors do, may put this producer out of business. Therefore 
innovation becomes an important factor in the producers' survival strategies. 

For the construction arena, the above mentioned activities and responsibilities are usually 
attributed to owners, but there is a striking difference. Owners do not compete with other 
owners as producers do with other producers . Owners do not place their facilities on the 
market for sale. Although owners perform a producer role, they generally do not intend to 
sell their newly built facilities, and they therefore operate on the demand side of the market 
instead of the supply-side (as producers typically do)3• Hence owners do not feel market 
discipline, and subsequently miss the straight market incentive to innovate. 

Since owners enter the market on the demand side, knowing what they are looking for and 
specifying their needs in extensive documents, the construction industry is forced to com­
pete on production capabilities, instead of product characteristics•. As a result, lhe compa­
nies on the supply side of the market hardly feel any compulsion to actively influence the 
mechanism of supply and demand to their advantage in terms of products. These businesses 

2 Just think of publications as the Emmerson report [1962], the Banwell report (1964 ] .  the 
work of Marian Bowley [1966] . Koskela [1992] and Latham (1994) Dutch counterparts by 
Haselhoff and Rijlaarsdam [1988] . Jacobs et al. [ 1 992], Van Tongcren [ 1 996]. 
1 Unless the projecr.s are in the hand of project dcveloper5 of course. Much of the project 
development in the Netherlands concerns housing; since there is a shortage, especially a 
lack of building locations, this can be cbaracr.erized aL the moment as a sellers-market. 
4 In the Netherlands, over 95 percent of civil engineering works are procured in the tradi­
tional way (design-bid-build). 
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are capacity and capability driven, trying to innovate their production tricks, because their 
tricks are their products . Furthermore, owners are often reluctant to act as guinea pigs for 
new production tricks. Because there is too much at stake for them, they urge the contrac­
tors to stick to proven technology. Since they cannot accept any eventual error, they prefer 
to avoid the attempt. The contractor-competitors have to subordinate their behavior to the 
clients ' wishes and corresponding product specifications, doing what one might call 'old 
tricks ' better (cheaper and faster) than before, rather than offering new products . If not 
they may bring themselves into the bankruptcy danger zone. Profit margins are often too 
small to allow experimention. 

THE INNOVATION STATUS QUO 

In explaining the innovativeness of the construction industry, when comparing it with other 
industries, this producer elision seems to be the most sigrtificant difference. It explains the 
absence of the innovation incentive. On the one hand the owner acts as the producer, but a 
very specific one; a producer who operates on the demand side of the market and does not 
experience direct competition (with other clients). On the other hand, a supply side consist­
ing of businesses which are forced to compete on production capabilities in response to the 
clients' prescribed needs. Only in limited segments of the construction industry are prod­
ucts developed and brought to a competitive market (predominantly referred to as project 
development). In the construction sector most comparties are condemned to occupy to re­
active market positions. 

We see that owners, through their procurement behavior, express little trust in the product 
development capabilities of construction comparties, by only involving them after the de­
sign is firtished (the design having been contracted out to specialized design and engineer­
ing firms. We also see that construction contractors, by defining their core business as 
construction, express little trust in their market possibilities as product developers; only 
very little design and engineering (if at all) is permitted within their comparties. Since firms 
dedicated to design and engineering thrive on this situation, one might deduce that the 
construction market, and the players within it, fmd themselves in a status quo - a status quo 
without a real producer, without competition in terms of products, and subsequently with­
out the market incentive to innovate. 

CONTROLLING MARKET POSITIONS 

In the traditional industries such as consumer electrortics, and the automotive and the aero­
space industries, markets are dominated by a relatively small number of producers. The 
market dominance is generally determined by a number of factors. First and foremost, 
certain financial characteristics (equicy) count. Market power is normally held by the party 
in the value chain which directs the flows of material, equipment and work force - in other 
words where the large turnover and/or high added value is achieved. These large producers 
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develop a financial base on which they can afford to invest heavily in the development of 
new products. They stay ahead of competition by being able to allocate more money to new 
products, and by utilizing better networks to distribute them. Through their size, they can 
'sweat out' fierce competition longer than smaller competitors. 

After a certain time, concentration occurs on the supply side of these markets. The number 
of producers decreases. Smaller players step out, or are taken over by the big players, big­
ger players may merge . In all these cases, the producers possess the capabilities of re­
sponding to the needs of the customers primarily through the control of the design process, 
combined with control of the logistics processes. Segments of production and assembly 
may be brought in or contracted out, but design and marketing are concentrated and con­
certed, to meet and further develop according to customers' demands. 

These industries are so-called self-creating industries. Here the design process lies at the 
heart of product development. This design can be described as an iterative process, inter­
acting with other disciplines such as production, marketing, purchasing, research and dis­
tribution. Generally these different disciplines all belong to one hierarchy , the organization 
of the producer. Information is sucked in from, and pumped out to, other organs of the 
same company. Although back-to-core business and down-sizing strategies have changed 
the face of industry, the crucial position of design has not shrivelled. Large molochs are 
broken down; instead, networks of producers and eo-makers have grown up in industry. A 
project-related approach is more often being chosen for product development. The man­
agement of these projects is the task (and responsibility) of the producer. The producer 
who at the end of the day will have his trademark on the product, is held liable and bears 
the large part of the market and financial risks. Therefore the conceptual design, being at 
the heart of product development, also has to be the responsibility of the producer, who 
may call on support in the form of eo-design and eo-engineering, but may not delegate 
control of the development process. Without control of design, a producer will certainly 
lose control of his market position. 

At present, design and engineering provide more than solely form and function to the 
product. Thanks tn �An-related snfrw�re development, the entire production process will 
also be directed from the design process (CAM, CAE, CJM). Product and production process 
are eo-designed, in a concurrent manner. This apprises a second important condition for 
dominance: the control of the conceptual design and consequently control of the product 
development. Controlling the design process implies controlling decisions concerning the 
characteristics of the product, and therefore the interplay with customers' demands and 
values. A producer will not achieve dominance through fmancial power alone; a producer 
needs to command the design process. This producer may be a single "one firm"' entity, but 
may aiso be a quasi-firm5, a cohesive network of fums working together orchesmued in a 
certain product-market-technology niche. 

5 This term was first used by Robert Eccles in 198 1 .  He introduced this term to describe 
contractor-subcontractor relationships. This type of strategic alliance is also referred to as 
vinual-organization. One might argue that virtual firm or virtual company might better 
capture the essence of the phenomenon. 
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SIUPBUILDING AS PARALLEL 

A case of shipbuilding poses an interesting example of this quasi-firm phenomenon. Ship­
building is the industry which, from the production and operations standpoint, has the most 
resemblance, or the least difference, with the construction industry : project based produc­
tion, on client specification, high cost per product, small number of products per producer, 
labour intensive, design intensive, production lay-out by fixed position. The main differ­
ence is that ships are built on a producer selected site, and delivered to the client when 
finished, while the construction industry distributes the production apparatus to a site se­
lected by the client. 

These shipbuilders, together called The Central Industry Group, located in Groningen in 
the north of the Netherlands, form a co-makership network of 17  shipyards. These com­
panies are organized to be lean and mean and to develop added value through market de­
velopment, purchasing and subcontracting. Two design/engineering fmns participate in the 
network as well as a software supplier, a steel production company, mechanical and elec­
trical engineering companies, a timber company, firms of painters and material suppliers.  
Internal supplies account for approximately 40% of the turnover, a large part of which is 
generated through exports. The shipyards help one another in production and they work 
together in sales. Between 1975 and 1995 they were able to reduce price levels, on an in­
dexed basis, by a half. This implies a tremendous increase in productivity. A number of 
improvements (innovations) lead to this impressive advance in productivity. 

The organizational improvement, which required a great deal of effort, was based on the 
introduction of 3D-integral design and engineering. The 3D-form and -structured database 
provided opportunities, from both a design and a production perspective, to arrive at a 
much better designed vessel as well as a vastly improved construction and assembly proc­
ess. Improving interaction and coordination of customer, yard and suppliers proved to be 
necessary. Because 3D-engineering defines a complete production design of the vessel 
more quickly, production activities could be brought further forWard in the development 
process. Sub-assembly in standard units came within reach and welding robots could be 
used more effectively_ 

Of course this process took some time to build up new experience, because traditional de­
marcations changed, including the commercial process. Even so, each of the players in the 
network had to produce, in the awareness of the market discipline, and strive to expand his 
market share. The management spokesman of the shipbuilding network in question ex­
pressed it as follows: 

"A great advantage of the network is that the companies are so attuned to one another 
that a relatively large amount of work can be done without extensive paperwork. How­
ever, at this point I should mention that I am not trying to paint a romantic picture of 
idyllic business relations.  Day by day the hard rules of economics dominate this net­
work. Every company partaking in this network is striving to be the best every day and 
in every project. If you are not the best the project will be awarded to the competitor. It 
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is precisely this mechanism that keeps the network of the shipbuilding industry in the 
North of Holland so extremely sound, efficient and ilmovative" (Tienpont 1995). 

This exciting development in the shipbuilding industry underlines the view that the design 
process lies, and must lie, at the heart of the business. It is on the one hand a rich medium 
for supporting pro-active market development, and on the other hand it serves as a basis 
for the further inlprovement of the efficiency of the production process . Furthermore, the 
co-makership atmosphere means that the disadvantages of the ad-hoc project coalition (such 
as ineffective communication, opportunism and disputes) are better mastered. Compared to 
ad-hoc contracting, transaction costs are reduced substantially (less paperwork) . Through 
better communication, better co-<>rdination and resource pooling, productivity is further 
inlproved. This quasi-frrrn model has indeed turned out to be feasible in the shipbuilding 
industry . 

LESSONS FOR THE CONSTRUCTION INDUSTRY 

Reflecting on this shipbuilding case, Jet us consider what lessons can be distilled for the 
construction industry. Remember, production only starts in both shipbuilding and con­
struction after the product (on paper) has been sold. Since the entry barrier in construction 
is very low, it is (and will continue to be) very difficult to gain and defend market domi­
nance through sheer fmancial strength. In order to create a maintainably strong position on 
the market, it is necessary to satisfy the condition of control of the logistical and construc­
tion process, and even more inlportant the control of the design process. After all, it is the 
design process which is the linking pin between the concept development process, in ac­
cordance with owners ' demands, and the efficiency-oriented development of the physical 
construction process.  The design process is at the heart of the total development-production 
chain. In the context of the analogy with the human body, we can also refer to this function 
as a heart with two chambers; a design chamber and an engineering chamber, the design 
chamber to feed the circulation of the market development process, the engineering cham­
ber to feed the circulation of the construction process. The design process is inlplicitly the 
heart of product development at company level. Control of the design process is therefore a 
requirement for market development in the construction sector. Here we see the predica­
ment of today's construction industry. There is no connection between market, product 
design and production (again: absence of the producer). 

The diversity and range of products also demands management and control of the design 
process in order to establish an efficient scale of production. Through scale economies as 
well as learning curves, entry barriers can be obtained and market positions can be main­
tained. Only then can we imagine a producer who will lend his trademark to his products 
and will consequently be liable for those products. However, in the construction industry at 
present, design is usually carried out by the owner, or in his reign by an independent party 
(with its own business objectives). These production conditions therefore deviate signifi­
cantly from the conditions outlined for industrial product development. While the design 
firm can derive market power in the position which has been provided through the agency 
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function, the innovation power remains very limited. In construction, the design function 
therefore does not act as an integrating component of an enterprise-oriented industrial 
product approach. 

Productivity improvements are essential for the industry. These improvements will have to 
take root in the design process. The opportunities that information technology and data 
communications are providing us with, will have te be gradually explored in the design 
domain. After all, design is the most integrating activity in the development and value 
chain. The example from the shipbuilding industry shows how change in the integrated de­
sign process at the quasi-firm level can be the start of dramatic changes in the logistical and 
production process. Firstly the process had to prevail over structure so that the technology­
embedded information 'blood' circulation could commence. The logistic and transaction 
structure had to be adapted to the desired course of the process. This has resulted in sig­
nificant improvements in productivity. The construction industry has its complications, 
such as widely dispersed production facilities and substantial design diversification, but 
these complications are not expected to be permanent barriers to the type of developments 
found in the shipbuilding industry. In the Netherlands, we see some examples of this now 
trend : long-term lllllintenance contracts which establish long term cooperad!m and coali­
tions, and off-the- shelf coalitions for certain cautiously-developed and niche-marketed 
products, such as refurbishment of homes for the elderly. 

QUASI-FIRMS MAY CREATE A NEW INNOVATION CONTEXT 

The Dutch civil engineering contractors opt for the role of producer. But the Dutch pro­
curement practice forces them to do so predominantly outside the Netherlands. In those 
cases, the design/engineering is construction-driven, applied mainly to supporting the con­
struction activities, and not aimed at creating more value for the owner. The influence of 
design on the companies'  culture is therefore limited. The companies still breathe a typical 
contractors' atmosphere. What continues to be tnissing - compared with industry - is a fully 
integrated approach to design and construction at a company level. In a market- driven en 
terprise, this integration must implicitly be a part of the complete product development 
process and penetrate throughout the entire hierarchy . 

In a rapid changing society, such companies are needed. New concepts for Jiving, working, 
transport, energy and recreation will emerge. The construction spectrum associated with 
these aspects ranges from high-rise to underground construction. Shortening the life cycle 
of structures and reducing production lead times can easily conflict with durability re­
quirements. Add to this the current developments in materials as well as advances in in­
formation technology and data communications and it will be clear that technology must be 
at the heart of product innovation. This area of tension enforces the combined product and 
process development. 

It will also be true for the construction sector that the capacity to innovate will largely de­
pend on the mutual strengthening of the two cycles, namely of market (concept) develop-
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ment and production (process) development. Both processes are elements in a double blood 
circulation. The design of the end-product has to answer the needs of consumers and the 
client. The producer must therefore secure design power. Using this integrating design ca­
pability , the producer can in turn articulate the demand for product development by the 
supply industry. Experience with the prefab industry has shown that there is much in the 
interactive innovation process which can be improved. The producer with such a profes­
sional design function also has the capability to give substance at a professional level to the 
functional integration with the external architect. 

These days, industry usually organizes production, with reduced vertical integration, 
through a quasi-frrm as a collaborative form. Inevitably the mechanism of the production 
process for an innovating construction industry needs more integration of design and con­
st:rilction at a company level. Because the flllllilCial risk makes the holistic "all-functions-in­
one-fJml" improbable, the quasi-fmn is expected to develop under pressure from produc­
tivity as well as from creativity and flexibility requirements. Here the design function will 
supply the central function. 

The contractors, installation firms and supply industry are the parties which control the 
logistics and the production process, and thus the high turnovers. Depending on the cir­
cumstances, any of these parties can develop the role of producer in this quasi-fiTIIl model. 
The opportunities for this can vary from one segment of the market to another. Firms of 
consulting engineers, while they have modest ' fmancial power', can also follow a growth 
pathway starting from ' design power' in view of the rapidly increasing complexity of the 
public-private concept development processes. When it comes to the actual development of 
structured dominance, in terms of capabilities combined with fmancial power, it seems to 
me that the construction company is in the best position to co-ordinate the quasi-firm. 

CAN QUASI-FIRMS BECOME A REALITY? 

The emergence of quasi-frrms will depend on their role nnd position towards the owner, 
and even more crucially on the position the owner takes towards this new type of supplier. 
Who will act as producer? Will the producer act from the demand or from the supply side 
of the market? After all, the owner/client retains the fmancial power. In our opinion how­
ever, innovation requires a producer on the supply side. What about the clients ' role then? 
Despite contracting out functions in the field of planning, design and management, the cli­
ent can still aim to maintain expertise in these areas. Moreover professionalism can be de­
veloped in contract defmition, project management and product development. The irmova­
tion sratus quo for the sector will thus only be stimulated when new defmitions of the roles 
of the client/game-maker and the contractor/game-maker are simultaneously developed. 
The chicken and egg situation and the subsequent innovation status quo, must be resolved 
through combined action. It will, on both sides, be a matter of selecting and sharing. 

For the time being, however, there are still countless obstructions before this can occur. 
The construction market is very specific. The functional role which architects need to fill 
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i n  society, lhe diversity among public and private clients, lhe intertwining willl political 
and administrative decision making, lh.e dependence on lhe .regulating complex and, last but 
not least, lhe variety of financing sttntegies, all make the construction industry an eco­
nomic sector in 'ivblch industrial suuctures bave not developed, at least not to any appre· 
ciable extent. All parties are participating, as capacity driven companies. in short-term 
coalitions at project Jevel aiJ tlte time. A 'polygamous' ecooomlc ector will have difficul­
ties with partnersblp at a company level! It is by no mell!lS SLraighlforwanl to rum a capac· 
ity driveo construction company into a producer. The most important impediment LO lnno· 
vation, however, lies in competition on price, which the sector still kt:eps within its grip. 
This imperfection needs to be eradicated. Quality and innovation must become order win­
ning criteria. 

CONCLUSIONS 

In this paper several issues arc discussed. First it was stated tltat, at present, ll1e construc­
tion industry finds itself in an innovation status quo. This was primarily due to lbe ambiva­
lent p.osition of lbe owner. The owner perfollllS the role of the producer, but does so wilh· 
out being exposed to lbe discipline of tlle market. As a consequence, the industry , primar­
ily capacity-driven, is forced into a reacrlve market position. Both lack the incentives to 
innovate. The conttol of product de ign and production process des.ign are disttibuted over 
separate entities, and are DOt linked with market development processes. In such a scattered 
situation, none of the entities in the construction indusuy can develop the dominance 
needed for combined product and process development. Since products do not compete for 
the owners' favor, innovation only limps forward. As it is not expected that market doml· 
mnee can be reached by concentration on the supply side, other strategies have to be pur· 
sued. A case history taken from shipbuilding showed lbat strategic alliances may plot a 
way forward: the quasl-finn, a network of companies, a quasi-fillD wllh the design process 
as a pivot, aimed at serving a specific product-market-technology niche in a de­
sign/coo truct design/build manner. In this niche- it will compete and subsequently must 
innovate. Due to fmancial and tltus liability oustraii;JLS, contmctors are in the best position 
to commence, coordinate and direct such quasi·finns. 

Will the construction industry develop in such a direction? Not by itself. Such a hift re­
quires tltat owners and contractors redefine their roles and positions. To overcome lhe 
status quo, lbe current ioertia of lhe industry, it is expected tltat coordinated effon of own­
ers as well ns industry is required. Best suited for lbis task seem to be lbe professional 
public clients/owners, lbe larger and mid-size construction contractors, and the associations 
of contractors. In tbe past this has proved to be a fertile coalition6• 

Referring to the two hypotheses formulated to direct the discussions for this conference, 
owners must create the opportunities for tlte industry to develop towards a situation in 

6 Examples of this are the standard documents which were originally developed by tbe mi­
nistties and by now are used throughout the industry. 
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which (quasi)-firms can develop their markets in terms of products. Competition must be 
focused on quality and innovation. The industry carmot afford to lose this opportunity. The 
industry has to rearrange its priorities and surpass its current antagonistic and production­
oriented culture. Product champions must supersede the production champions. Both sides 
of the innovation status quo have to be addressed. Strategies for the supply and demand 
side have to be discussed, but discussing one side of the market, the effects and actions for 
the other side must not be ignored. After all the construction industries' clients are never 
anonymous.  
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To procure a building in the information era, an information system • intraMt • is 
proposed to serve a project-dependent and tentative organization. The core of the infra­
net system is the model of building design. Based on advances in the solid modellng 
techoology, a new approach to modeliog the building design is developed such that 
objects in the model are distinctively defined from others meanwhUe they are topo­
loglcaUy coooected with those both at the same level and at the upper- or lower levels. 
The model of design serves two objectives in the procurement process: a) assisting the 
owner at the initial stage of the project; b) the desired design information can be 
retrieved which has significancy for all parties involved in desigolog and constructing 
the project. It is suggested that sucb a model of design will facilitate the establish· 
ment of the intranet for a building project in the future. 

Keyword: information system; intranet; model of design; 3D object; material constituent 

INTRODUCTION 

From the initiation of a building project by the building owner, through designing and con­
structing, till completion of the project, a number of professional teams are involved in work­
ing on the same project - the building. During this process, the owner works closely either 
with a design team or a construction contractor to ensure that the desirable outcome of his/her 
project can be obtained. In either cases of procurement, it is desirable that an information sys­
tem be e�tahlished such that it enables interested parties to supervise process with the project 
being procured on the system. 

With the emergence of intranet technology, an information system enables all parties within 
an organization to share the progress of the project and to coordinate their tasks. The core of 
an intranet system for a building project is the model of the design. It is the foundation upon 
which diverse design teams make and evaluate their contributions and on which contractors 
schedule the construction. The following objectives are within the frame of an intranet system 
for building procurement: 

t. Ph.D. Candidate, Groupe de Recherche en CAO, Facult6 de I'Amenagemen� Universil6 de Montr6al, 
wan&q@ere.umontreal.ca 

*· Professeur Titulaire, Directeur du GRCAO, Faculte de I' Amenagemen� Universil6 de Montr6al, 
parisel@ere.umontreal.ca 



7 7 2  W ang and Parisel 

I .  It is in the owner's interest that he/she can be assisted by a model of design as the 
project is initiated. Such a model of design can be generated by the following possible 
means: 

A model of a building can be generated by giving a few inputs (provided either 
by the owner or a consultant who interprets the owner's intention into architec­
tural terms). For example, a few axis planes; 

Alternative models can be generated by giving constraints on details. For exam­
ple, specific requirements for wooden elements; 

A few initial design criteria, considered as estimates at that stage, can be pro­
cessed upon the model generated, and the design information of interest such as 
volumes and spaces can be retrieved. 

2. The methods developed to model a building design can further be employed in the 
design phases when diverse design teams are involved. It aims to establish a single 
model of design which can be shared and detailed by all parties to the design. In the 
long term, it provides facilities to establish the computer-integrated construction sys­
tem which ultimately eliminates the current phenomena of 'islands of automation' .  

3 .  It is  also our purpose that such a model be integrated into a broader information system 
for the construction. Ultimately, an intranet for the procurement of building can be 
established. 

In this paper, we focus on fulfilling the first objective by presenting our approach to the mod­
eling of building design. 

CHARACTERISTICS OF A DESIGN MODEL 

A model of building design is the major factor in establishing an information system of con­
struction. It is the base upon which all related activities are taken place. Facing the 'fragmen­
tation' problems existing both in a design process and in a building process, a new approach 
to modeling a building design is proposed by attempting to provide an unique and complete 
description of a design. It has been argued that less conflicts and inconsistencies would appear 
and parties involved in designing and constructing may better coordinate with each other, if 
the description of design is more complete and the information flows are under control 
(Mohsini and Davidson, 1992). In the solid modeling technology it has been attempted to pro­
vide a, system which is capable to describe complete information of an object it describes 
(Mantyla, 1989; SGDLsoft, 1995; Rotge, 1996; Rotge, 1997). In architectural and building 
design, it has been advocated to establish a single model of design for the purpose of informa­
tion management (Parisel, 1 992). 

To fulfill the objectives outlined above, it is attempted to develop a model of design with 
the following characteristics: 
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First of all, the model shall be  unique. It is  a single, three-dimensional model which describes 
all information about the design. Two-dimensional projections such as plans, elevations and 
sections are generated as specific views of the model so that they are consistent in terms of the 
design it describes. The perspectives and axonometric are also views of the model which are 
specifically placed in space or in a scene. Figure I shows that all specific views of a design 
are generated from a single model of the design. 

Second, the design elements or objects should be connected each other so that changes can 
be propagated through the entire model. In another words, it shall affect to the whole 
model of the design once any change occurs. 

Third, the objects in a design model are to be distinctive from others so that the informa­
tion of interest can be retrieved from the model. In fact, the retrieved information is also 
specific "views" of the model. 

r-- Plans 

Projective VIEWs 
.. 

f- Sections 

Elevations 

I � I ··· I r-f---1 Axonometric 
MODEL .... f---1 Perspectives 

OF 
DESIGN 

- Architectural � 
I . - Structural 1-

VIEWs of Specific - Mechanical 1--
Information 

---i Etc ... 

Figure 1 The uniqueness ot a design model 

FRAMEWORK OF DESIGN MODEL 

Principles 

The model of building design is composed by means of 3D Objects and Material Constituents 
(Wang, 1994; Wang, 1997a). 
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3D Object 

By a 3D object, we mean a three-dimensional volumetric object which can be used to repre­
sent any object in a design. It can imply a design element such as the wall, a physical compo­
nent such as a stud, or a void such as the space inside a building or the opening. It is abstract 
in nature and can be referred to any design element by a designer. The model of design is 
composed of hundreds or thousands of such 3D objects. The model itself is therefore three­
dimensional while two-dimensional projective views and three-dimensional view can be gen­
erated from it. 

Material Constituent (MC) 

It is common to approach a design in the 'Top-Down' way, progressing from abstract concepts 
to physical details. To meet such a requirement, the notion of material constituent is proposed 
to distinguish different objects in a complex design model. 

MC is the material constituent of an object. As the object, it is also abstract in nature and can 
be referred to any kinds of material constituent which including the physical material constit­
uent of a design element. Since it is abstract, it can be distinguished by arbitrarily assign­
ing simple integer numbers to it, such as 1, 2 and so on. The assignment of values of MC is 
depended on the designer's intentions, which will later be used for operations on objects and 
for information retrievals. 

Methodology 

Topological composition 

To accomplish the generality in that any change can be propagated through the entire model, 
the topological composition approach is developed to modeling design elements (Wang, 
1997a; Wang, 1997b). In this approach, all objects are topologically connected to their adja­
cent objects or their upper- or lower-level objects. The axis-plane is used to develop a model 
of design which can be compared to the axis-line in conventional design representation. it 
abstractly represents main design elements such as walls or roofs. It is precisely because 
of this capacity to cope with changes in an integrative manners that the approach is emi­
nently suitable for the early stages in building preliminary design. It is through this capa­
bility that we may provide the assistance to the owner at the initial stage of project to 
represent his project intention in terms of a 3D design model with given specification of 
details. 

Heterogeneous composition 

For ol:ljects to be distinctive from each other, we have developed the heterogeneous composi­
tion methodology in modeling designs (Wang, 1997a). An object at a certain stage, whatever 
it is, possesses a certain degree of MC in terms of design abstractions. The value of MC will 
be represented by weight which is a simple integer number. It is in this way that different 
design objects are to be distinguished from each other. 

The assignment of MC values depends on the designer's specification for further operations of 
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objects. For example, all spaces can be regarded a s  one compound object SPAOO, a t  a certain 
stage, which has the same MC value so that it can be retrieved for architectural or engineering 
analysis. Similarly, all enclosures of a building can be designated as ENCOO. At a more 
detailed stage, SPAOO is expected to be decomposed into two or more lower-level objects 
which may represent e.g. the main space, the secondary space and the circulation space. 
SPAOO evolves into SPAOJ which composed of decomposed objects. The decomposed objects 
can be assigned with different MC values so that each of them can be distinguished from oth­
ers for retrieval. The same is true for ENCOO, which may need to be decomposed under differ­
ent criteria, such as parts of the enclosure with the same or different material compositions. 

MODELING DESIGN 

Composition Defined by Axis-Planes 

The axis-plane is used to develop a model of design. Assume that a house building is com­
posed of 7 axis-planes, as shown in Figure 2. Let H be the house, SH be the set of planes 
which define the house H and Pi be any of the axis-planes. We see that H is defined by SH, 

which is composed of 7 axis-planes: 

It is observed that SH can be varied in the following two alternatives: 

The planes in the set SH can be substituted for by others when there are changes; 

The set SH itself can be changed by adding/deleting elements for design variations 

Figure 2 A design composition defined by seven planes 

Change of Axis-Plane 
Assume that the house H1 is made of four walls, one roof and one floor. The set SHI is corn-
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posed of 6 axis-planes, that is, 

Let the plane of roof be PRF which is one of elements contained in the set SHJ> say P6· If PRF is 
rotated by a degrees (Assume a = 15), p RF becomes p RF '. That is, 

rotate (PRF a ) -> PRF' 

where 

We observed that the whole composition HI changes correspondingly (Figure 3). HI is 
changed into H/. which is defined by SHJ '· 

a) rotate (pRF) = 0 DEGs b) rotate (pRF) = 15 DEGs 

Figure 3 Planes as inputs to generate design variations 

Change of the Set of Axis-Planes 

Similarly, if we substitute PRF or PRF' with PRFI and PRFZ• SHI or SHJ ' is changed into Sm, 
which is composed of a set of 7 axis-planes instead of 6 in SHJ· That is, 

Correspondingly, HI or H/ is derived into H2, which is now topped by a two pitch roof. In 
addition, planes for two pitches can arbitrarily be modified as we have done with PRP 
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Construction of a Plane 

A plane can be simply constructed. For example, we can define a few basic axis planes: xy-, 
yz- and xz-plane in a coordinate system by applying Euclid axiom that three points define a 
plane (Figure 4). From these basic planes, planes can be derived by either displacing a known 
plane p by a distance dis, or rotating p by an angle a .  If we displace xy-, yz- and xz-plane by 
half of length, width and height in two direction, respectively, we obtain PxyOJ, PxylO, PyzOJ, 
PyzlO, PxzOJ and PxzlO which may represent design element at left, right, back,front, top and 
bottom, respectively. They can be used in generating compositions as shown in Figure 3. 

Figure 4 Three axis planes 

Theoretically, the axis-plane can be expanded to any design elements in a design composition 
such as both inner and outer axis-planes. In general, let S be a set of axis-planes which defines 
the composition of building. A designer or an owner can input any values to S. With such flex­
ibility and generality, an owner can be assisted to start a few specifications for further evalua­
tion and assessment. 

Detail ModelinJ: 

The composition of building is defiUt:d by llu: input uf a set uf axis-planes to which any types 
of detailed objects can be attached. An axis-plane can represent a wall made of wooden 
objects as well as a wall made of steel or concrete, depending on the designer or owner's spec­
ification. The significance is that the modeling of details is separated from the upper-level 
geometrical composition. It is free to be implemented with any specific detail requirements as 
long as each object is attached to a principal plane pO. 

In the paper, we have presented one of such detailed objects - the point object of rectangle sec­
tion (Wang, 1997a; Wang, 1 997b). It can be used to represent wooden elements such as the 
stud, the plate and the joist. It is implemented with no interfering to any specific design com­
positions. The point object is attached to a principal plane pO, i.e. an axis-plane and is of gen­
erality in 3D space. It can be instanced in any position in space. Stud, plate, lintel and joist are 
some of instances of the point object of rectangle section. 
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Information Retrieval 

The model of building design is composed of a number of objects which refer to design ele­
ments, physical components or voids, as the case may be. To be retrievable, the objects must 
be distinctive from other objects in two ways: a) be distinctive from objects at the same 
level; or, b) be distinctive from objects at the upper- or lower-levels. 

I J 

Figure 5 Information retrieval 

Such mstinctions can be achieved by applying the MC notion and assigning specific values 
to each of the objects. Let 0 FRM be the object which representing a wall made of wooden 
elements - studs and plates, and OwAL be its parental object which refers to the design ele­
ment as a wall before details are modeled. It is shown that the compound object OcoM is 
obtained by operating on two operands: OFRM• and its parental object OwAL• that is, 
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OcoM = op (OFRM OwALJ 

where op refers to a logical operator. 

We observed that the void part within the wooden frame, designated as 01s0, is logically 
obtained by operating on a significant object OFRM and its parental object (Figure 5). It may 
be referred to as the isolation part of the wall. It is interesting to see that: 

The object is explicitly defined rather than implicitly contained in a design in the 
conventional representation (design documents); 

The object is free to be assigned with any attributes to meet requirements (e.g. ther­
mal requirement), which provides flexibility in developing design solutions. 

Similarly, the opening or space can be explicitly retrieved for architectural analysis. 

The order of value can be decided according to the relationship of objects (Wang 1996). Let 
dFRM be the MC value of OFRM and dwAL be that of OwAL· We assign dwAL is less than dFRM· 

By applying DLmax operation, OFRM takes part of the region of OwAL in space. Since the MC 
of OFRM is superior to that of OwAL> it is interesting that 0 FRM is not affected in the logical 
operation of objects. If d = dFRM is set for retrieval, the object OFRM re-appears since it still 
exists in the model. 

where op is the logical operation (DI..max in this case), assign is a function which assigns a 
value of MC to an object, and dFRM > dwAL>· In the compound object OcoM• we can obtain 

OFRM if d is set to be dFRM and 01so is d is set to be dwAL-

CONCLUSION: AN INTRANET FOR BUILDING PROCUREMENT 

The tide of the information revolution has provided us with the necessary computing facili­
ties, the Web, the Internet and numerous CAD and analysis programs. The concept of an 
intranet is emerging to be applied within an organization to facilitate the sharing and flowing 
of information. We argue that such a system will be particularly interesting in the organization 
of building process, following from the adoption of a procurement strategy. 

It is still in question who would be responsible for facilitating an intranet system for a project 
regarding the provisional and project-dependent organization in construction industry. How­
ever, it is certain that the improvement in accessing to the information and in controlling the 
flow of information will enhance the performance of the operations of organization [Mohsini 
and Davidson, 1992]. It is with this vision in mind that we have presented a new approach to 
describe building design information. It is particularly suited for circumstances (such as the 
initial stages of design) where there are many changes and frequent requirement for informa­
tion retrieval. The proposition is based on the observation that the conventional documental 
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representation is not adequate to facilitate information exchange when an integrated system is 
predicated. 

It is shown that this approach of design modeling may assist the building owner from the very 
beginning of the procurement process in a way that enables him to see how the building would 
look like. He is also provided with the flexibility to alter any project intentions. It is also pos­
sible that some provisional assessments can be made, i.e. evaluating the proposed building 
project. More implementation work is required to fulfil the objectives. 

It is proposed that an intranet system for a project may better serve the owner, the designer, 
the engineer and the contractor by enhancing the overall coordination that follows from the 
adoption of an appropriate approach to building procurement. It is argued that the model of 
building design is the key for such an integrated system for construction. It is predicted that 
the new modeling approach will better fit the integrated system than the conventional one, 
since it has taken the system as the point of departure and the approach is more inherent to 
recent advances of information technology. 
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Abstract 

The past 25 years have seen many innovations in construction procurement in North America 
and the UK. The paper questions whether we understand how owners/clients choose between 
alternative procurement strategies, what problems they intended to solve, whether they have 
really done so, or whether their results are due to the Hawthorne effect. 
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TRADnnONAL CONTRACT SYSTRMS 

Traditionally in North America, the UK and other industrialised and developing countries, 
one main contractor is employed to construct a project. The contractor is given a design, is 
supervised by the owner/client's representative, and is paid on the basis of unit rates bid 
competitively. The owner/client's representative is the architect/engineer responsible for 
design, either as an internal service function or employing an outside firm. This has been 
the practice for most public and private projects. Turnkey contracts have been the principal 
exception to this traditional procedure. 

This traditional system which separates design decisions and their implementation is unique 
in industry to building and civil engineering. It may have evolved because aesthetic design 
was in great demand in the XIXth century and architects were therefore busy in that market 
and could leave construction to the new breed of contractors who were becoming specialists 
in employing labour and machines on a large scale. Similarly, the independent engineer 
emerged as expert in using applied mechanics in the design of structures. Though the 
histories of the two professions do not correspond exactly, this common separation of design 
decisions and their impementation may therefore have been a response to demands for 
innovation in the product. It may also have been supponed by and have supported the great 
status of professions in the 100 years following the Industrial Revolution. The UK 
professional societies became established as qualifying bodies, and with this they did not 
allow their members to be principals of contractor companies. 

P 0 Box 88, Manchester, M60 IQD, UK; Email: stephen.weame@wnist.ac.uk 
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One consequence was the role of 'the Architect' and 'the Engineer' as administrators of the 
contracts between client" and contractor for the construction work for projects. Did this 
occur to maintain quality by establishing the designer with power to ensure that his intentions 
were carried out ? Or to establish independent certification of payments to contractors, 
particularly the payment from public funds for design changes and exceptional site risks ? 
The choice was not made collectively for agreed reasons. This system evolved. For 100 
years or  so in  the Anglo-Saxon World i t  was considered to be the one right system. Its 
current international forrn of contract is the accepted model for projects funded by the World 
Bank, the European Bank for Reconstruction & Development and others. So why have 
clients been actively interested in alternative contract systems ? 

THE TURNKEY ALTERNATIVE 

The turnkey system and its related 'all-in' ,  'package deal' and design-and-build types of 
contract can avoid the separation of design from planning and directing its execution. 

If the client wants price-competitive bids for such contracts, she has a choice whether to leave 
the prospective contractors to base their offers on their own design ideas, or whether to 
require compliance with a defined basis of design, viz project scope, required capacity, 
location, and operating standards, or both, in two stages of bidding. Do clients use such 
contracts because they expect them to be of advantage to them when: 

the project is urgent, innovation is not required and the design is a standard or repeat 
work ? 

or 

the client wants competitive innovation in design and construction ? 

the client wants the contractor to finance the project until handover ? 

The first of these possible reasons may explain why turnkey contracts are more used for 
private projects. The second why more used for industrial projects. The third why more 
used for Third World projects. 

The first two possible reasons for using a turnkey contract are alternatives, but either is 
compatible with the third. They could apply to many projects. Is the turnkey alternative 
l iu.le used for public projects because judging between competitive designs can be politically 
contentious ? Or because these contracts do not provide clients' representatives with a role 
linking design, construction and costs ? Or because clients and their advisers prefer not to 
change from systems they know, warts and all ? 

The term 'client' is used rather than 'owner' in the rest of this paper as the contractor is the owner of 
construction completed for BOOT and other concession projects 
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MANAGEMENT CONTRACTS , 'CONSTRUCTION MANAGEMENT' 

In traditional contract sysrems a main or lead contractor takes many of the cost risks of 
conStruction , including the performance of his sub-contractors·. 

The alternative role known as 'construction management contractor' usually means that this 
contractor is employed to bring contracting experience into the client's team, to provide 
construction advice to design and to place the sub-contracts jointly with or on behalf of the 
client at limited risk to the management contractor. (The 'sub-contracts' are then more 
accurately called 'works contracts'). The works contracts can be planned in a series, for 
instance when design information or funds are available. Do clients use the construction 
management system because it is of advantage to them if: 

the project is urgent and design depends upon innovation ? 

uncertainty of the market, funding, public approval , site conditions or other reasons may 
affect proceeding with the project ? 

How does this differ from the employment of a consultant architect/engineering firm in the 
traditional system ? Their titles imply differences in the expertise required, but both systems 
are means of providing a project team for the client, either augmenting her permanent 
resources or providing a complete temporary team for a project or series of projects. 
Management contracting has been established for 50 years or more. Do clients use it because 
they expect that: 

the management contractor's experience is valuable early in design and planning ? 

placing a series of works contracts only when sections of design are final avoids disputes 
between client and contractor about design delays or changes (of particular concern in the 
UK and Australian building industries) ? 

incentive payments linked to project outcome motivate the management contractor to 
anticipate construction problems rather than exploit them for contractual advantage ? 

These reasons for using management contracting appear to be valid for all projects, not just 
those which are urgent or subject to risks of innovation or other uncertainties ? So why 
hasn't this system displaced all others ? 

CONCESSION CONTRACTS 

Design-Finance-Build-Operate (DFBO), Build-Own-Operate-Transfer (BOOT) and other 
forms of concession contracts to contractors are linked in recent history with privatisation of 
what were public services. In principle they are separate. 

Except for sub..:ontractors nominated by the client or her representative 
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Often the contractor is a consortium or constmction, finam:c and other parties and ru1 
employer of an architect/engineer organization. Thi body i. the promoter of the project and 
either legally or effectively the owner until the concession period has matured. Once g.lven 
the conce.�sion, the contractor has in turn to choose a strategy for procurement of design and 
construction. 

The essence of the concession is the liability to finance not on! y design and construction but 
also operation and maintenance, again until the concession period has matured. 

Do clients let concession contracts because: 

it is their political or business policy that as clients they should buy all possible services 
by contract rather than employ their own operational staff ? 

to minimise their capital investment ? 

to contract out all possible risks ? 

or to break away from established habits and their perceived disadvantages ? 

TERMS OF PAYMENT 

Traditionally for many public and some private projects the contractor was paid on the basis 
of unlt rates bid competitively and quantities of work completed, usually monthly. Turnkey 
contracts more typically paid for milestones of progress, or simply a lump sum on 
completion. 

Larger traditional and turnkey contracts have often also included cost reimbursement terms 
of payment for unexpected or emergency wade. These are flexible tem1s of payment. They 
are regarded as bad practice. Is this becau�e they can be used for work which could have 
been foreseen and planned, and therefore included in the scope and specification when 
inviting tbe bids ? Does this lack of discip.line actually occur or is it an administrator's 
academic anxiety ? 

Completely or mainly cost-reimbursable terms o payment are certainly not considered good 
for the public client. The resulting project cost may weJl be greater Lh1111 the tollll cost of 
detailed competition in the traditional ystern, but is there evidence to support that ? Js this 
tlle rC<tson for clients' preference for target-cost incentive term of payment ? And do the 
complications of agreeing and ntanaging cost targets deter other potential users ? 

NEW FORMS OF CONTRACT 

One recent innovation in the UK has been the development of the New Engineering Contract 
system (NEC). It separates the role of client's Project Manager from the roles of designer, 
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construction supervisor and disputes adjudicator traditional ly all the role of 'the Engineer' .  
The NE C  i s  being used b y  a serious number o f  clients i n  the U K  and other related countries. 
Are clients using it as an experiment or for the reasons for which it was designed: 

to facilitate good project management ? 

to have a compatible set of contracts for all roles for building, civil engineering and other 
engineering capital projects ? 

to be clear to non-lawyers ? 

A research group at the University of Birmingham under Professor John Perry is 
independently analysing feedback from users of the NEC system and may soon be able to 
answer some of these questions. 

PARTNERING AND ALLIANCES" 

Parttlering between client, main contractor and sometimes sub-contractors has been the subject 
of much study and discussion over the past ten years. Do clients choose to add partnering 
to their procurement of construction for the stated reasons given by CII ( 1991 ) :  

client and contractor benefit from reduced overhead ? 

client and contractor benefit from workload stability ? 

• competitive advantage is enhanced through improved cost, quality and schedule ? 

Why don't clients think this system is appropriate for their smaller contracts ? 

Discussions in the UK indicate that some clients expect the rate of improvements in cost 
achieved in the first time of parttlering with a contractor will be repeated on every successive 
project, as if the learning curve. can be linear. This is likely to be an illusion. But what is 
the actual form of the learning curve ? Does it consist of asymptotic steps decreasing in 
value project by project ? 

CONCLUSION 

This paper does not summarise the potential advantages and disadvantages of the what are 
called traditional procurement systems and the alternatives for construction projects. Many 
papers, books and reports provide those comparative and prescriptive views. 

An 'alliance' is the term used in Europe for single contract partnering 
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The purpose of the paper has been to ask how far there is data on how clients choose between 
the variety of procurement mute.� available. Given this daw, all foro1s of le.qsons from 
completed projects and advice for future ones could be much m re effective. 

The assumption must be lhat clients choose what they expect will help achieve the objectives 
of t11eir projects. Many may therefore prefer to repeat a famihar arrangement which they 
believe they can use successfully . They may be deterred from chang for fear of Its possible 
costs, mancial and psychological, but do some continue 10 suffer a problem for lack of data 
that living with it is eostmg more thll!l it would cost to cure ? 

Cliems who have tried alt matlves may hav found them to have been effective because they 
altered responsibilities and made better use of expertise in ways suitable for U1 nature and 
risks or the projects and the abitities and resources of the players. 

Or these a.ltemalives may have been effective only because the clients who chose to try them 
wanted improvements in performance and therefore gave more attention to their procurement 
policies and subsequent contract management. The coopornti n wtuch partncring should 
esta.blish bas probably always been a recipe for success whatever may be the terms or a 

contract. 

Or partnering (or any change of practice) may have been effective only because it stimulated 
one or all parties to think differently about their risks, responsibilities and the use of 
resources. 

A H�wlhomc effect is not bad in itself. For an emergency project the temporary stimulus 
may achieve all that is needed. F r longer term benefit, we need to know procurement 
strategies can continue to deliver better results for all parties. Part.neriog in particular is now 
in question. ll may be that more clients will have 10 use other motivating systems. for 
inslllllce sharing longer-term financial interest by concession contracts or joint vemuring with 
contract rs. 
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TECHNOLOGY PROCUREMENT - AN INNOVATION TOOL FOR 

MORE EFFICIENT CONSTRUCTION SOLUTIONS 
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Abstract: 

7 9 1  

The construction sector is characterised by large fragmentation and often very short-term 
planning for extremely long-lasting projects. CoUaborative work initiated by major future­
oriented buyers and users (property owners, private and public organisations) can create 
challenges if concrete goals and performance requirements are formulated. 

Co-opl!rfltiwt and technology procurement are powerful tools to inspire innovation. In some 
energy and refurbishing projects, important results achieved are: reduction of energy or 
cost by half, and substantial speed-up of innovation as well as realisation. Building-up new 
networks in split-up situations and combining the efforts with different support activities 
will ac:,celerate the process. Internationally accepted new contract combinations and other 
rules with better defined performance responsibilities are needed. International work on 
performance criteria is an important but time-consuming effort, which will open 
possibilities for development of more efficient solutions in tbe construction sector. 

INTRODUCTION 

Possibilities 

Reduction of energy use by halt; reduction of total costs almost by half, and/or speeding-up both 
the development process and the realisation of individual projects are results achieved by using 
co-operative or technology procurement. With this market-demand process major buyers and 
users articulate their needs in functional terms, aggregate their purchasing power, and accelerate 
the innovation and diffusion process Through parallel work and early involvement of leading 
buyers and users, the risks are reduced for manufacturers. Illhk.l is an overview of the results 
achieved in some technology procurement projects. 

Table 1. Overview of results, Technology Procurement 

Project Area Result 

Lifts for existing buildings Cost reduction by 48% 

Refurbislunent of bathrooms Reducing total time from weeks to 2 days 

Energy-efficient products/systems Energy reduction 30-50% 
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General problems in the construction sector 

Many low-efficient, existing technical solutions, consuming large resources of energy, cost and 
tlme, arc rhe results of a rather split-up or fmgmented process The building process is 
characterised by fragmentation into phases and branches, and it is also dispersed in geographical 
space. Manufucturers or contractors do not really know the final and total cost or energy use. and 
tl1ey very seldom meet the end users - being facility managers. maimenance personnel or 
consumers. Real needs are not articulated in functional terms. 

Working on a long-term basis has not been easy. It is the present project that is Lhe companies' 
mairl concern. To protect their own, newly developed solutions has also been a difficult task. The 
problematic general situation in the construction sector and future changes in the construction 
process required for accelerated, yet reliable innovation, have been treated in the Atkins reports 
abour different European countries (Atkins, ! 992). 

The World Trade Organisation Agreement on Government Procurement (WTO/GPA) will 
increase foreign competition for the previously more domestic construction sector. 

� illustrates the different stages and fragmentation of the construction process. 

•········-·······- II.IH'fllfftRIHTIII1liORTl!.l ·-··-- · · · · · · · · · · ·  .. 

Figure 1. Fragmentation of the construction process - Division into stages and occupational 
groups (Source: Westling, 1991) 

Project Earth and operating costs 

The impact of energy production and C01 emission on the possibililics of a sustainable situation 
in the world and lhe risks of a climate change has come into focus more during recent years. The 
part of the to(al operating costs which relate to energy, heating, ventilation and cooling hliB 
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increased In some systems, the operating cost is the largest by far of the total life cycle cost 
(LCC) 

The right choice of more energy-efficient components with consideration of life-time costs will 
be crucial for the total project economy and also for the environment. Procurement methods that 
stress the long-term impact with the operating costs and open up for efficient new solutions would 
give all involved organisations competitive advantages 

The International Energy Agency, lEA, with twenty-five important industrial countries as 
members (including Switzerland) has set up a special programme in order to facilitate the 
development and diffusion of more energy-efficient solutions (Westling, 1996). 

THEORIES AND DEFINITIONS 

Innovation instruments 

Over the years, researchers have consistently debated which instruments are most effective in 
producing innovations. (In this context, it is important to note the difference between inventions 
and innovations, meaning new products, systems and processes which have left the laboratory and 
been introduced onto the market). Some researchers have emphasised the supply side (technology 
push), others the demand side (market pull). The conclusion drawn in recent times is that initia­
tives are important on both sides, but that most innovations - some researchers say 75% or more -
have probably materialised as the result of steps taken on the demand side. Several researchers 
are agreed that apart from demand-side initiatives, efficient organisation and communication are 
also important (Mowery and Rosenberg, 1978; Lundvall, 1988). A comprehensive OECD report 
found that future-ilriented purchasing, like technology procurement (see definitions below), is the 
only sure way of speeding up innovation (OECD, 1978). Technology procurement is a method 
of working on the demand side (see Edquist, 1990, Memorandum on Technology Policy). 

The importance for innovation of building up networks oflong-term relationships (interactions) 
between buyers or consumers and manufacturers or suppliers, is emphasised for example by 
Hlikansson (1987). The importance of simplified communications has been shown in a large 
number of investigations, e.g by Alien ( 1977) The importance of involving the customers or users 
at an early stage, had previously emerged in studies from SAPPHO (Rothwell et al., 1974) and 
Rothwell (1977), as well as by von Hippel at .MIT (1978). In later studies, von Hippel emphasised 
the importance oflead users (1986). 

In many areas, the market is out of balance. There are many buyers, but they are not united. They 
may have valuable ideas but have difficulties imagining new products. Sellers and manufacturers 
are not well-informed about what their customers really want. 

Interaction between users and producers and the organisation of the market have been stressed 
by Lundvall (1988 and 1991) and the importance of a "central co-ordinating agency" by Teubal 
(1991) 



794 Westerling 

Definitions 

Tedlllology procurement may be characterised as an entire acquisition process aimed at directly 
stimulating innovation. It is not exclusively associated with any particular form of contract, 
though it is closest to design/build contracting with functional requirements and functional 
procurement. 

Technology procurement has been defined in a memorandum from the Swedish Ministry of 
Industry as 

"a process, through which a commodity, service or system is procured, and for which 
development of new technical solutions is essential in order to meet the requirements of the 
buyer. The technical development work, being part of the process, may concern application 
of advanced technology, but also minor stages of development as well as product modifi­
cations. The development work may concern the product, the system or the production 
process, for which it is developed." (Industridepartementet Ds I 1982:4), 

The procedure for inviting tenders is usually more selective than general contracting based on 
previously prepared documents. In the case of technology procurement, the buyer is looking for 
competence in the relevant fields. 

Co-operative procurement includes both 
technology procurement (of something not yet existing on the market), and 
acquisition of existing products/systems in some organised ways (for instance among the 25 
per cent "best", - most energy-efficient, or best in some other aspects) 

where, in both cases in this paper, the most influential buyer or a number of buyers combine their 
efforts and, to a varying extent, work jointly with the formulation of requirements, invitation for 
tenders, evaluation and actual buying, and influence the market transformation by the use of 
support activities (rebates, information, labelling, awards, etc.). 

In many cases, the buyers may only represent public organisations, but they may also be private 
companies, individuals, or combinations of public and private organisations. 

Technology procurement has strong similarities with current methods of simultaneous and 
concu"ent engineering, the aim of which is to reduce lead times before introduction to the 
market. Specialists in diffenmt fields, e.g. construction, manufacturing, service, research and sales, 
participate in the development work simultaneously. Technology procurement takes place in 
different stages of development, by way of several prototypes and series of tests, to ensure 
quality. 

We know that innovation and product development today is carried out in circular or spiral loops 
and with parallel work, instead of in a process with different stages following one after the other 
in a linear way. 
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EXPERIENCES - EARLY AND LATELY 

Historical examples 

Competitions have often inspired significant innovations. There are some well-known historical 
competitions apd challenges in which clear goals were established. A classic instance where 
technology procurement was used is the Rainhill Trials in England in 1 829 that brought a break­
through in development of the railway locomotive. Functional requirements were laid down, 
including minimum speed and traction capacity. The buyers had guaranteed a small first order of 
5 locomotives to the successful winner. But, of course, to acquire fame was the most important 
factor for the winner. Of the five entries, Robert Stephenson's Rocket (� won and he 
subsequently also supplied five locomotives at a fixed price. With that, the old technique of 
hauling coaches by rope from one section of the line to another, was superseded . 

. ..c.· -

Figure 2. Robert Stephenson's locomotive "The Rocket". (The Science Museum, London) 

Thus it was shown early on that a competitive element and functional requirements inspired 
progress by opening the way for innovative ideas. 

Early projects in Sweden 

Technology procurement has been used in developing the most extensive railway electrification 
scheme of its time - the iron ore line between the Norwegian port ofNarvik and Riksgriinsen on 
the Swedish border - to development of Asea Brown Boveri's X 2000 high-speed train as a result 
of requirements specified by the Swedish State Railways, SJ. Performance requirements by buyers 
have inspired development in Swedish energy-supply and telephone projects. For the Asea Group, 
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now in ABB, and Ericsson Telecommunications these efforts have been of great importance. In 
each case, as in the defence establishment, the work has proceeded on a long-term basis with the 
customers making demands, but there has also been an awareness of the competitive situation. 
The solutions that emerge must be highly competitive in an international market. 

Construction and energy end-use projects 

In some construction and energy areas it has been possible to reduce the use of resources or 
increase the efficiency in a relatively short time by 30-50% using performance criteria, formulated 
by an influential group ofbuyers. ln all the cases, the formation of buyer groups, consisting of 
leading nousing companles with different owners, has been one important element. Special efforts 
are needed in the fragmented construction sector to get buyers to collaborate. 

Lifts and bathrooms for existing buildings 

The Swedish Council for Building Research project "Lifts for existing buildings" resulted in 
solutions that were clearly more cost-efficient in total, cuu.ing the original overall cost of 
r:onstruclio/1 and lift to 58 per cent �). At the same time, il wns possible to reduce the 
disruption to residents, installation taking n few days instead of several weeks or months as 
before. The project also resulted in one of the main suppliers, KONE, receiving very large 
intemational orders through its subsidiaries, e.g. 250 lifts in one project in The Netherlands. 

Figure 3. Rapid lift installation - Completely prefabricated lift shaft. (Source: Westling, 1991) 

Bathroom-rebuilding projects have offered better working solutions for elderly and disabled 
people. It increases their chances of staying in their own homes. The possibility of carrying out 
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a complete conversion in a few days with the aid of well-designed components an d  good 
organisation, has also been demonstrated. The trial projects were completed within 48 hours. 

In these cases, it has proved important to build up new networks across trade boundaries and 
establish cooperation between several large buyers. 

Energy projects 

A number of energy end-use projects have been fulfilled recently, using the technology 
procurement method. In Sweden, large energy reductions of30-50 per cent have been achieved 
as a result of these projects. Illl2k.2 illustrates the results from some technology procurement 
projects. 

As far as ventilation for example is concerned, it was possible to achieve a reduction of the energy 
use by half. A project in Western Sweden concerned the replacement of 59 fans in a residential 
area owned by the co-operative organisation HSB. One of the competitors, FUikt AB in the ABB 
Group of companies, succeeded beyond all expectation The electricity requirement for ventilation 
was halved from 750 kWh to 380 kWh per apartment and year. It is estimated that there are about 
50,000 similar units in the country, resulting in potential savings of over SEK I 00 million for the 
country's entire stock of apartment buildings. The next step is now being taken. 2,000 fans are 
now going to be renovated. 

Table 2. Results obtained from some technology procurement projects in the energy field in 
Sweden. (Source: NUTEK, 1 993) 

Project area Result : Energy 
1 reduction 

RefiigeratorfFreezer From 1 .2 kWhllitre : by 33% 
comparable volume I 
per year to 0.8 I 

Clothes washers & d!yers From 2.6 kWhlkg of 
I 
I by 50% 

for laund!y rooms laund!y to 1.2 I 
Ventilation. Replacement From 750 kWh/apartrnent 

I 
I by 50% 

of fans in residential area and year to 3 80 I 
Heat pumps Two different suppliers l by 30 % 

have been chosen for further 
development and deliveries : 
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INTERNATIONAL EXAMPLES 

Similar methods have been used intema:tionally, e,g. by the French organisation HLM, the 
Association of Municipo.l Housing Companies, in developing control systems for apartment 
houses. "Domotlque". a form of intelligent buildings (HLM et al., J 990). 

[n a project in Germlllly for ventilation and cooling equipment (RWTUV, 1 99 1 )  it has been pos­
sible to reduce energy consumption by more than half, down to 40 per cent of the earlier con­
swnption. An important factor in this project was that there was one. strong customer, Deutsche 
Telekom, the German Telecommunications Administration, pointing at a large market of several 
1 housand units. 

In the United Stales, the method has been applied e.g. in tbe space and defence field, An enquiry 
into innovative contracting practices aimed at achieving more competitive solutions in the bridge, 
road and transport field (Transponation Research Board/National Research Council, 1 99 1 )  The 
US Energy Policy Ad (1992} and Climate Change Action Plan (Cllnton and Gore, 1 993) contain 
a number of initiatives, which have been followed by concrete actions in a number of diffenrnt 
areas with Federal ruid State Agencies as importllli! buyers. In the United States, a "Golden 
Carrot" programme was .first used for energy efficient refrigerators with 30-35 per cent energy 
reduction, and it is now being followed by the on�ortium for Energy Eflic:iency, CBE, in a 
number of ..fields, such as ventilating and cooling sy5tems. One additional example is a project for 
a 30 per cent more efficient incandescent HIR lamp initiated by the Department of Defense, DOD, 
the Department of .Energy, DOE, and the Environmental Protectio.n Agency, HP A. This initiative 
is now supported by collaborative International Energy Agency efforts in April 1 997 from 
European countries, both in the lighting and drier fields. 

After experience gained in Israel, Teubal has also suggested technology procurement and 
emphasises the importance of a collaborative organisation (Teubal et al., 1991). 

LESSONS LEARNED 

To o large extent� the success of co-operative buying and technology procurement depends on 
the individuals involved.. h is indeed very important to engage future.Or/ented buyers and users . 
organisations and persons who can see the long-lt:ml goal and who are ready to accept difficulties 
along the way. Very much preparatory work should be fulfilled at the beginning of the project, 
so that everybody will agree on comm.on goals and objectives. Characteristics are shown for 
projectS suitable for technology procurement (see � below). 

lt is importlllit to formulate the requirements in functional tenus. Appropriate test me/hods and 
facilities have to be identified, and often also new methods achieved. The projects, like all 
development projects, will run into difticulties. li is important to assure support at lop level 

For the dissemination of new products and systems it is also important to combinl! teclmology 
procuremem wilh the use of other support or control mechanisms, like standardisation, 
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infonnation, economic incentives an d  labelling (Westling, 1 996) A central purchasing body for 
each project should be identified, being a federal agency using the federal purchasing power, or, 
for instance, a central agency owned by a number of different housing companies, 

Market 
1 .  Coming adequate demand, i.e. market 
2. Interest on the part of the community 

Support 
3 Expressed support at top level 
4. Cooperation of major buyers 
5 Involvement of lead users 
6. Cooperation of different authorities 

Goals 
7. Early formulation of clear objectives 
8. Initiation of initial studies of problems 

and needs 
9 Formulation of functional requirements 

Development work 
I 0. Good potential for increasing efficiency 
1 1 .  Creation of project organisation with 

dedicated individuals and leadership 
12. Maintenance of competition 
1 3 . International considerations permitted 

to influence 
14. Existence or development of good 

measuring methods 
15. Prototype testing in a realistic environment 
16. The project concerns a subfunction with 

sufficient repetitive opportunities in 
difierent buildings 

Financing 
17. Financing guaranteed for prelintinary studies, 

cooperation groups, prototypes and test series 

Figure 5. Characteristics of projects suitable for technology procurement . 
(Source: Westling, 1 99 1 )  

The method described here may accelerate the innovation process. Creating a network means that 
links and communication channels will be established. In technology procurement projects with 
buyer co-operation, manufacturers involved in development work are assured that they are 
working with real requirements which have been formulated based on the users' needs. 

In the United States, "innovation" was the theme for the conference in February 1996 in Washing­
ton D.C. organised by CERF, the Civil Engineering Research Foundation (CERF, 1 996). The 
shaping of a construction process for sustainability in a global world was the prime topic. The 
formulation of performance criteria was one of the important suggestions for future international 
work, which should be shed further light on at the next cm-congress in 1998 in Sweden. 
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Recently, Facilities Management has grown as a function/profession/industry 
providing or procuring services relating to the care of buildings beyond their 
construction. Traditionally, construction companies' Interest in building projects was 
restricted to the period from tender to completion. 

Very rarely have building contractors developed long-term relationships with clients. 
Clients have become increasingly aware of tbe running costs of buildings and the 
scope for redudng these by appropriate design and construction. Skilful design can 
reduce maintenance needs and make it easier to carry out the work. Contractors are 
well-placed to offer 'cradle-to-grave' services in relation to buildings, but are not 
presently capitalising on this potential, indeed they are yielding existing markets to 
operators from other fields. Security and cleaning companies are providing 'Just-in­
Time' (JIT) maintenance services, albeit generally by outsourcing (or subcontracting 
as we have long called it) generally to local small builders. 

Maintenance by 'handymen', direct labour forces employed by public clients and 
small builders, especially where small scale adaptations have accompanied repair 
works, has generally been carried out on an 'ad hoc' basis, often with relatively light 
contractual arrangements. Maintenance is still the 'Cinderella' of the construction 
industry. 

The Private Finance Initiative is gwmg impetus to Build and Operate, or 
Design/Build/Operate contracts whereby contractors and/or their financiers will gain 
or lose projects and profits according to bow well they can forecast and contain 
running costs. This is likely to give rise to increasingly sophisticated maintenance 
planning and procedures. Clients are recognising the need for professional 
consultant and contracting services In these areas. 
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INTRODUCTION 

This paper addresses approaches for the procurement of building maintenance services, 
traces their development and identifies possible directions for the future. It stems from a 
study of the supermarket sector in the UK that identified "Just in Time Maintenance" (JIT) 
(Smyth and Wood, 1995). Contractors other than constructors, for instance from the 
security and cleaning industries, have been reconfiguring the building maintenance market 
as discussed in a paper presented at the first UK National Construction Marketing 
Conference (Smyth and Wood, 1 996). 

BACKGROUND 

Maintenance of buildings and estates has long been portrayed as unattractive, a "Cinderella 
activity", a "slightly inferior branch of the industry" (Seeley, 1 976; Milne 1985; How Son 
tllld Yuen, 1993). Attempts to address this siruntion have focused on anl!cipatlng 
maintenance needs, bringing together otherwise small, minor, one-off, ad hoc wor.kl; into 
more standardised better defined packages for letting as larger contracts. 

Planned preventative maintenance (PPM) was described by Noble (1980) as "the ideal 
maintenance situation in which the condition of the property is kept within predetermined 
limits by a pre-planned programme of preventive work, is never achieved in practice and is 
in fact unattainable except at an impossibly high cost". He continued "some industries, eg 
commercial aviation, have maintenance services which more nearly approach the ideal 
because the revenues lost during downtime and the consequences of failure are such as to 
make reliability of prime importance: high maintenance costs are therefore acceptable. In 
buildings. defectS are more readily tolerated". Lee ( 1 987) describes PPM as "a coneepl 
which is probably more applicable to plant and equipment .. . .  but there are curtain building 
elements which justifY this treaunent". 

Bushell (1979) suggested that PPM is worthwhile if:-
1 .  i t  i s  cost effective; 
2. it is needed to meet statutory requirements; 
3. it meets clients' operational needs; 
4. it will save running maintenance; 
5. there is work for the craftsman rather than pure inspection. 

In 1 980, the RICS produced its Practice Note No. 4 on Building Planned Maintenance, 
revised and reissued under this latter title in 1 990. The institution argued that " .... the 
design and maintenance processes in the construction industry need to be more closely 
allied as in the motor industry where design and subsequent maintenance frequently have an 
equal consideration. Early discussion between the design and maintenance organisations 
can result in a building with lower maintenance liability at a marginally increased initial 
cost, the economics of which can be easily demonstrated". 
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At the same time some building professionals have been looking at maintenance as part of 
the total cost of a building over its life, developing the concept of life cycle costing (LCC). 
Brandon identified "a cyclical interest in techniques which view the total cost of an asset 
over its lifetime as opposed to the cost of its initial provision, and that with each cycle there 
has been a change of name and a slight change of emphasis" (Brandon cited by Spedding, 
1987). He also cites Stone (1967), 'Building Design Evaluation - Costs in Use', Southwell 
( 1967), 'Total Building cost Appraisal', RICS (1983 and 1 986), RIBA (1985) and the 
Society of Chief Quantity Surveyors (1 984); these latter having produced publications on 
Life Cycle Appraisal or Life Cycle Costing. 

More recent work has tended to focus on what Ferry and Brandon (1991) have called the 
'disadvantages' of LCC assessment, "which explains why this technique has been seen 
more often in the examination room than in real life". Flanagan et al. (1989) refer to the 
belief that "any calculations that involve some degree of mathematical manipulation must 
be accurate" and Ashworth (1994) describes LCC as "a combination of calculation and 
judgement" . 

The 'scientific' approach suggested by PPM and LCC however has often failed in practice 
as insufficient fimds were available, and because maintenance managers have been lowly 
valued. In-house maintenance managers and staff were not rewarded if they endeavoured to 
pursue the PPM ideal because the benefits could take some years to show through, if indeed 
they can ever be quantified. There has been an absence of criteria of evaluation for in-house 
staff. More substantial maintenance and refurbishment work has typically been put out to 
construction companies. For contractors, the source of work was similar to new building 
work, although anecdotally it could be argued that there was a higher incidence of repeat 
business. 

While the concept of PPM has not been realised in practice, there have been some signs of 
change. Towards the end of the last decade a greater commercial awareness of the role of 
maintenance upon the asset value of companies, and hence on gearing, ability to borrow and 
stock market rating. This was coupled with the sale of surplus land holdings. The more 
recent business philosophy of returning back to 'core' business has led to a shedding of in­
house expertise and a growing sophistication in "out-sourcing", which in construction terms 
is subcontracting. Most commercial companies have been characterised as having little 
property expertise at key decision making levels. In Britain it was estimated that only one 
in six organisations had property expertise at board level or at a senior management level on 
which it could draw (Smyth, 1990). 

However the recent creation and growth of Facilities Management [the first International 
Congress of the International Facilities Management Association (IFMA) took place in 
1 989] and the increase in interest of the 'traditional' building professions represented by, for 
instance, RICS, CIBSE and CIOB has elevated debate about mainteoance management. As 
Michel put it in the CIOB Handbook of Facilities Manag-ement (Spedding, 1994) 
" ... facilities management has begun to be recognised as a key element of an organisation's 
strategic plan, with responsibility for its effective pursuance firmly located within the 
boardroom". 
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These changes in management outlook have taken place against a background of 
opportunities created by information technology and commwlications networks. Lee 
(1 987) wrote that "few technologies have developed at the speed of computer design or are 
as likely to have such a fundamental effect on our everyday lives". He reminded us that 
"the first electronic computers were huge contraptions requiring special air-conditioned 
rooms ...  then, in the sixties ... computers the size of one or two filing cabinets . . .  now, the 
desktop microcomputer and even smaller portable models". Lee gave six pages to 
describing computers and four to their uses, preceded by 3 7 pages focusing on paper-based 
systems and complex alpha-numeric coding hierarchies. 

Since then speeds and capacities of computers have increased even more, to the point where 
information on whole stocks of buildings can be accessed across extensive networks, 
updated by inputs from handheld and other remote devices. Advances in technology have 
brought devices which reduce costs while improving operational performance; computer­
based systems enabling the detection of faults before severe difficulties occur, e.g. sensing 
devices to monitor factors such as machine vibration, local temperatures, pressures, 
consumption of lubricants. Changes in such factors tend to indicate changes in condition of 
equipment and can give timely warning of approaching failure. Muhleman (1992) calls this 
approach "predictive maintenance". 

The incorporation of systems including such devices and connections into properties has 
realised the possibility of the Intelligent Building. Computer-based systems that will 
identifY a tap running or light left on when the building should be empty are already 
common, sensors are automatically recording and transmitting data perhaps to a Security 
HQ at another location. The intelligent building (McClelland, 1 988; Atkin, 1988; DEGW 
and Teknibank, 1992) is here, even if the full technical potential has still to be implemented. 
A range of building users is already applying a high degree of 'smartware', and its 

application to other less 'high-tech' building types may be expected, particularly when 
extending across a client's perhaps mixed estate. Costs as low as £10 per person per annum 
for the installation of cabling in a typical new office development have been indicated 
(Smyth and Wood, 1995). 

The technologies available, especially if built into the building, and management systems 
which may be directed by building owners, now play large parts in the procurement of 
building maintenance services. The market is very much customer-driven, and building 
contractors and consultants need to respond to this. Recent years with their gross ups and 
downs in the construction market have shown much innovation in contractual arrangements 
for new-build projects including for instance construction management, management 
contracting and design-build. In the maintenance sector Measured Term Contracts using 
either standard (eg. National or PSA Schedule of Rates) or bespoke pricing and payment 
systems have become a common arrangement, particularly for institutional clients and for 
large contractors, and allow for the development and nurturing of mature, trusting 
relationships between the parties. Nahapiet and Nahapiet (1985) in comparing a range of 
contracts found that "it was not the form of contract .... but rather the way in which it 
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matched the needs of the project that was the significant factor i n  relation t o  project 
performance". 

Tills tends to confirm the value and importance of greater collaboration and harmony 
between clients and contractors as expounded by Latharn ( 1994) and the Nordic School of 
Marketing (see for example Gronroos, 1990; Gurnrnerson, 1994; Storbacka et al., 1 994) in 
their extolling of relationship marketing. The purpose is to avoid the common adversarial 
arrangements and through repeat business to enhance both client satisfaction and contractor 
profitability. 

THE SERVICE CONTEXT: BillLDING RELATIONSIDPS 

"The contractual arrangement adopted determines not only the relationship of the various 
design, construction and advisory organisations with the client but also their relationships 
with each other" (Nahapiet and Nahapiet, 1985). Clear contractual arrangements and 
associated documentation with obligations of all parties spelled out, should enable risks to 
be clearly assessed and costed. Higher levels of uncertainty generally generate higher levels 
of pricing. Tills has given rise to the development of standard forms of contract particularly 
the Joint Contracts Tribunal (JCT) series, designed to cater for as many problems as could 
be anticipated, providing mechanisms for resolution, and amended periodically as new 'case 
law' is generoted. 

Traditionally for new-build projects, the lump sum contract awarded by single stage 
selective tender has been the common procurement route. A short-list of contractors each 
ascertained as being capable of carrying out the project to the quality and in the time-scale 
required is invited to tender - typically six, of which all but one will be 'losers'. Of course it 
is also quite likely that the "winner" will become a loser if that tenderer has seriously 
underestimated the cost of the work or was desperate for more work, in which case the 
client will also be a loser, if the contractor fails. 

Negotiation, serial contracts and other forms noted earlier have all been tried as attempts to 
reduce contractual risks, but there is still great reliance on the traditional relationship. 
Institutions particularly with their standing orders are often constrained to use selective 
tendering in the pursuits of openness and value-for-money (often misinterpreted as 
cheapness). By contrast, with maintenance work, because of its inherent uncertainties in 
terms of scope and scale of the work, the unpredictably of when emergency work may arise, 
and complications of access, often involving disruption to occupants and their operations, 
contractual arrangements have often been much looser. Maintenance "projects" may be as 
small and short-lived as the repairing of a leak or replacement of glass, with a "contractor" 
identified by the householder by reference to "Yellow Pages", with the "contract" being 
little more than acceptance of a verbal "estimate". In essence these "callouts" are being 
dealt with as "daywork", generally favourable to the contractor, with the client having little 
control over cost, quality or time-scale. 

Surprisingly perhaps, systems not very dissimilar from that have existed either "in-house", 
within organisations of various sizes as "direct labour" or "direct service organisations 
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(DSO's)", or client organisations having developed relationships with contractors to provide 
such "call out" services as and when required. These arrangements have developed because 
they made sense. Why go "outside" to contractors, contributing to their profits when these 
could be retained "inside"? Why incur the costs and delays of selective tendering for every 
job? Such arrangements thrive when there is trust between the parties; they die when trust 
is abused or accountability is questioned. It is not the purpose of this paper to suggest that 
these "cosy" arrangements are corrupt, or that they represent poor value, but that a 
developing "professionalisation" together with the changing managerial context of 
organisations working through concepts such as "return to core business", "re­
engineering", "downsizing" and "outsourcing" have brought the cost of property, including 
maintenance, into the spotlight. 

Term contracts have brought benefits of scale to clients and contractorS, though often at the 
expense of voluminous paperwork in their preparation and execution. Speakers at a recent 
meeting of the Construction Industry Computer Users Group (CICUG, 1996) bemoaned the 
tendency of clients, especially local authorities and large commercial companies, to devise 
their own systems with bespoke Schedules of Rates using individual definitions, 
conventions and specifications. This has made it difficult for contractors to price, even 
when they have built up good records of costs to inform unit pricing. While term contracts 
offer the benefit of continuity of work for contractors, and for clients, the larger contracts of 
themselves mean fewer opportunities to bid for work, especially for smaller firms, and a 
bigger "downside" to losing contracts with existing clients. This points up the increased 
importance of creating and sustaining good client-contractor relationships. 

Building contractors generally have low levels of repeat business of around 20 per cent, 
compared with levels of 60-80% in other industries, and tend to practice vigorous sales 
strategies focusing on price cutting to achieve competitive advantage (see Porter, 1980) 
rather than relationship marketing (cf. Grlinroos, 1990; 1994). Loyalty and trust do not 
feature prominently in construction; partnering is a recent phenomenon (Bennett and Jayes, 
1995) which is being implemented with variable degrees of coherence. 

Contractors are also seeing building maintenance work heing awarded to companies based 
in or coming from other sectors such as security, cleaning or catering (Smyth and Wood, 
1996) with clear customer-orientations, and used to service quality and reliability not 
always associated with "builders". It may be that construction companies able to 
differentiate themselves from the rest will be able to generate market share and repeat 
business based on sound business relationships. 

JUST IN TIME MAINTENANCE 

The development of the intelligent building, including highly serviced offices and 
supermarkets for instance has brought with it the potential of Just In Time Maintenance 
(Smyth and Wood, 1995). In the supermarkets, for instance, the electronic connection of 
the checkouts direct to headquarters means that information on how a particular line is 
selling is known almost instantly, and decisions on buying, pricing, positioning and so on 
can be taken accordingly. These electronic links enable the passage of further information -
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about the building and its fittings - to be received centrally o r  transmitted remotely. It is 
thus possible for central management or contractor to know that the temperature of a 
particular refrigerated cabinet at a particular store is rising. By combining this information 
with parameters derived from commonly collected and assessed performance data, it is 
possible to determine when an WJacceptable situation may be reached, and remedial JIT 
action ordered. A precondition for the emergence of JIT maintenance was therefore the 
centralisation of control for this function. 

JIT maintenance may be characterised by features such as:-

oinclusive (all-in) service; 
ocustomer focus; 
oservice level agreements; 
ocontractor input; 
omodularised equipment. 

In essence JIT maintenance is defined as getting the maximwn life from each building 
component and piece of equipment, leaving repair or replacement until the component is 
broken or fails to function, yet taking action prior to it having a serious affect upon the 
performance of the organisation. In the retail case this is prior to it affecting customers, 
stock and hence profit detrinnentally. It is achieved through a rapid and flexible response 
from the subcontractor. 

A maintenance system, whether JIT or not, is capable of producing mountains of 
information on performance, reliability and response, which can inform decisions on 
specification and purchasing of equipment. Feedback data on cost-in-use provides input to 
future life-cycle costing exercises, if it were not based on equipment which may already be 
obsolescent and where standards for the future may differ. 

' 
The research on supermarkets has shown that prediction is becoming increasingly good, or 
good enough - that inspection can be reduced or eliminated and service intervals be tuned in 
the light of specific equipment experience in-service - and that warning can be received in 
time sufficiently in advance of failure for an appropriate response to be made. This has 
produced the maintenance contractor with the remit and resources to meet the whole of a 
store's maintenance needs, each job within a specified response period from time of 'order', 
and for a known sum. Contracts have moved from specifYing service intervals to 
specifYing performance standards. 

Furthermore, contractors are able from their experience on such contracts, to negotiate the 
setting of appropriate and achievable standards of performance, and to influence future 
equipment provision. Install-maintain, or design-install-maintain, may be expected to 
become common. It was also found that where contractors were WJable to provide a full 
service from their own resources, it is common to sub-contract, just as in building work, and 
that for some specialist elements of service, such as maintenance of weighing equipment, 
nomination is the norm. Increasing use of modularised equipment, such that parts may be 
readily replaced, maintaining or restoring service as quickly as possible, is helping to 
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eliminate the downtime and reduce disruption, which is unacceptable in the supermarket 
sector. These are stringent demands with seven-day trading, and long opening hours. 

A problem identified with the system arises from its very efficiency. There are situations 
where the speed of response called for in the contract documents may be inappropriate, for 
instance around a Bank Holiday, or where there is "manual intervention" for instance from 
a Departmental Manager or Regional Engineer and conflicting or repeat requests are 
received at the service desk. Someone needs to negotiate priorities. It may be useful to 
have a limited range of response times from the lower limit of two hours for outsourced JIT 
maintenance to a maximum of seven days. Thus control is centralised while the response is 
decentralised. 

IMPLICATIONS FOR BUILDING CONTRACTORS AND CONSULTANTS 

Changing maintenance needs and procurement systems brings both threats and 
opportunities to the traditional suppliers of services. The study of practices in supermarkets 
showed that maintenance services were being provided by organisations from a range of 
backgrounds:-

obuilding contractors 
oservices engineering contractors 
oequipment manufacturers 
osecurity and cleaning companies 

Analogies were drawn with the growth of the facilities management industry, with a 
common feature being the "one stop shop", the single point of contact, with a growth in 
larger, longer term contracts in which small firms or individuals may provide services "as 
and when required." on sub-contmct. There are thus implications in terms of seeking, 
winning and sustaining contacts and contracts over a long period oftime. This prospect of 
continuous workflow brings with it the possibility of creating, and the means of providing a 
highly disciplined workforce, in some wnys similar to the opportunities offered by 
prefabrication. In manufacturing industries these would be termed long production runs 
and would be highly sought and valued. 

There are implications in terms of marketing and investment. Contractors particularly need 
to be able to present potential clients with a certainty of delivery that the client may be 
confident of service in turn to their tenants. This trust takes time to build, though it can be 
quickly eroded by under-perfannance or over-selling. Clients will also want to be assured 
that the contractor is committed to them - this will need investment particularly in the 
service infrastructure. Building contractors are already facing competition in the domestic 
market from trusted organisations like the Automobile Association and Green Flag 
Insurance using their communications infrastructure linked to certified, trained personnel 
and guaranteed delivery. 

It may be that contractors will be able to secure maintenance work for themselves by 
"building it in" at the design or construction stage, not by the creation of defects but by 
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suitable specification and. contractual agreements. The Private Finance Initiative is giving 
impetus to "Build and Operate" 0{ "Design/Build/Opernte" contracts whereby contractors 
and/or their financiers will gain or Jose projects and profits according to how well they can 
forecast and contain running costs. "A skilful design can reduce the amount of 
maintenance and also make it easier to carry out the work" (How Son and Yuen, 1993). 
Contractors will also have opportunities to specifY and install equipment and systems that 
they will fmd easy and economical to maintain, from suppliers with whom they may 
develop long-term relationships; installations may require maintenance by "approved 
firms". By contract, more clients, and consultants may require contractors to install systems 
specified by the security, cleaning and catering companies. 

Consultants may also find roles in setting up and monitoring service contracts and at the 
design stage in specifYing appropriate "smartware" systems, performance standards and 
response times. 

IMPLICATIONS FOR BUILDING OWNERS AND USERS 

Building owners will need to review their briefing procedures for new buildings, their 
management and maintenance. It is now both practical and desirable to adopt a holistic 
approach to the building. Design, specification and construction can reasonably be 
expected to take full account of the maintenance requirement, and subsequent upgrading 
needs. There may be real benefits to be gained by engaging a contractor who will take on a 
"life-time" role in which case the building owner will need to weigh his relative power, 
including purchasing power, against potential contractors or building suppliers. The 
contractor may be offering a building equipped by his or her preferred suppliers with 
systems not fully compatible with systems already in use or planned in other buildings in 
the client's portfolio. The building owner may be tied into systems and suppliers that are or 
become expensive to maintain or to upgrade. 

Maybe purchasing decisions for the intelligent buildings of the coming millennium will not 
be dissimilar from those relating to today's computing, where hardware, software training 
and support need to be considered very much together. Tiris implies a high level of 
technical, project management and financial skills in the building, property or facilities 
manager of tomorrow as recognised in the study of surveying needs by Stacey and Wood 
(1996). These surveyors will also need to have and maintain good working knowledge of 
contracts and contractors, their strengths and weaknesses and decision making abilities as 
to which to use, when and for how long. At present skills are required in estimating the 
scale of repair work and attributing priorities and likely costs. Monitoring devices and 
decision-support systems (formerly known as expert systems) will increasingly "automate" 
these processes, moving the focus of surveyor's skills to budgeting, so that sufficient funds 
are available for the Just In Time maintenance works, and to the creation of a contractual 
'milieu' which is conducive to high quality service. 

For users there are implications in terms of control. Studies have shown that the imposition 
of remote control systems can be poorly received by building occupants. For instance, 
Haves (cited by Roaf and Hancock, 1992) in the context of Building Energy Management 
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Systems (BEMS), has shown a preference for occupants to be in control of their 
environment, rather than have their heating, lighting, and occupation rates and utilisation 
controlled or monitored remotely by sensors or "the controller"! There are implications for 
loss of privacy - "Big Brother" is watching. 

CONCLUSIONS AND RECOMMENDATIONS 

The study has shown that growth in IT systems for managing building maintenance has 
been paralleled by the development of devices and systems for managing the buildings 
themselves. Computing power is such that it is possible to forecast when building services 
or fabric are likely to fail, and to facilitate, indeed order appropriate Just In Time 
Maintenance action. 

A significant requirement for the success of JIT maintenance is the provision and sustaining 
of an infrastructure of suitable systems and personnel. This provides the opportunity for 
building contractors to develop long-term relationships with clients based on procurement 
methods and service qualities with which they may be relatively unfamiliar. Providers 
more familiar with the terminology and practice of s,·rvice delivery are already operating in 
this field, having developed their skills in the security, cleaning and catering industries. 

Building contractors presently providing maintenanct: services need to consider their market 
and take both more proactive and more responsive a,:tion to identifY and meet the needs of 
their present, past and future clients. All participants, clients, consultants and contra£tors 
have the opportunity to propose and ultimately impose procurement methods most 
appropriate to them. Further research could give rise to guidance on the development of 
appropriate maintenance service delivery standards and of model procurement procedures. 
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EVALUATION DES RISQUES PAR LE SECTEUR PRIVE QUI FINANCE 
DES PROJETS DE CONSTRUCTION DU SECTEUR PUBLIC 

8 1 3  

Akintola Akintoye et Craig Taylor (page 1) 

La creation de la 'Private Finance Initiative (PFI)' est une initiative recente dans le Royaume­
uni pour permettre au secteur prive de financer des projets du secteur public. L'equivalent de 
cette initiative en dehors du Royaume-uni inclut plusieurs approches, entre autres (i) design, 
construction, financement et fonctionnement, (ii) construction, possession, fonctionnement et 
(iii) cle-en-main. L' objectif de cette initiative est d 'attirer le financement, les capacites de ges­
tion et !'expertise du secteur prive dans des projets qui devraient etre nonnalement entrepris par 
le secteur public. Pour qu'un projet puisse beneficier de cette mesure, deux considerations im­
portantes sont requises: premierement, le projet doit assurer une optimisation de ressources, et 
deuxiemement, le transfert des risques au secteur prive doit etre adequat. Cet article, qui repose 
sur une enquete sous forme de questionnaires, illustre les reactions des maitres d'ouvrage, des 
entrepreneurs et des institutions financieres a l'egard des risques associes a !'initiative PFI. 
Une analyse montre que les risques associes (i) aux changernents du design, (ii) au niveau 
d'information sur les fonctions, la performance et les exigences finales des projets PFI, (iii) 
aux rnecanismes de paiement et de structure des coilts et (iv) aux coilts de la preparation des 
soumissions, sont des preoccupations importantes pour toutes les parties impliquees dans ce 
mode de maitrise d'ouvrage. 

UN MODELE D'EVALUATION DE LA PERFORMANCE D'UN PROJET 
D'HABITATIONS POUR FONCTIONNAIRES AU QATAR 

H. AI-Derbam, P. Hibberd et F. Mustapba (page 1 1 )  

Cet article illustre des recherches en cours a I'Universite de Glamorgan. Ces recherches exami­
nent la performance generale de deux grands projets d'habitation dans I'Etat de Qatar connus 
respectivement sous le nom de 'Senior Staff Housing (SSH)' et 'Private Housing (PH)'. Les 
auteurs proposent un modele afm de comparer la performance des deux projets mentionnes. Ce 
modele prend en consideration la performance des deux projets objectivement, en fonction de la 
duree et du coOt de construction, et subjectivement, en fonction de la qualite du batiment et de 
la satisfaction des usagers. A l'origine de cette recherche on decouvre le besoin de definir 
comment I' application des mesures gouvemementales a pu influencer I' ensemble de la perfor­
mance de ces deux projets. 

Cet article presente le modele et definit son processus de developpement; Ies resultats des tests 
seront communiques ulterieurement. Les strategies du SSH au Qatar et les modeles existants 
pour choisir Ies differentes methodes de maitrise d'ouvrage sont passes en revue. 

Les auteurs considerent que le modele selectionne permettra de mieux comprendre comment la 
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perfonnance d'un projet d'habitation peut etre affectee par les mesures strategiques adoptees et 
comment le pararnetre 'perfonnance' peut etre ameliore. n faut noter que le modele utilise a ere 
developpe pour repondre aux conditions et aux besoins culturels des menages au Qatar, 
quoique ce modele, correctement modifie et adapte, pourrait fort bien s'appliquer a un 
ensemble de conditions differentes et par consequent a voir une application quasi-uni verselle. 

LE PARTENARIAT CONCURRENTIEL · UN LIEN ENTRE 
L'ENTREPRENEUR ET LE SOUS-ENTREPRENEUR 

Tony Baxendale et Darren Greaves (page 2 1) 

Cet article examine l'hypothese suivante a sa voir que les entrepreneurs generaux et les sous­
entrepreneurs peuvent beneficier du partenariat concurrentiel. Ce type de partenariat se definit 
comme «un mode de concurrence limitee entre des sous-entrepreneurs selectionnes qui ont 
satisfait les exigences rigoureuses d'un entreprenem general et qui se sont engages a reduire les 
couts pour le client de !'entrepreneur tout en ameliorant leurs services>>. Dans cet article, les 
causes de cette nouvelle approche sont etudiees en soulignant comment l'industrie con�oit le 
concept de partenariat. Les modes de partenariat coW11J11Illent employes sont examines ainsi que 
les effets eventuels qu'ils peuvent a voir. 

Les auteurs indiquent que les principes du partenariat ne sont pas nouveaux dans l'industrie de 
construction. En 1964, Banwell recommandait deja !'adoption de plusieurs principes du parte­
nariat et en 1996, Latham allait encore plus loin en suggerant plus specifiquement que le parte­
nariat est un des moyens qui pourrait rendre l'industrie plus competitive. Dans le Royawne­
Uni, plusieurs entreprises ont deja declare qu'elles ont adopte, ou qu'elles adopteront, des re­
lations de partenariat avec leurs sous-entrepreneurs afin d'ameliorer leurs services et de reduire 
les coOts. En conclusion, les auteurs mentionnenent la question de savoir si l'industrie est 
prete, ou non, a adopter cette approche. Mais, puisque la methode du partenariat consiste il. tra­
vailler en equipe pour perfectionner des objectifs communs sans hostilite, toute la question 
depend, en fait, de !' attitude de l'industrie a l'egard des methodes de maltrise d'ouvrage 
innovatrices. 

DOSSIER INITIAL ET INTEGRATION DU DESIGN ET DE LA CONSTRUC­
TION: LES DERNIERES TENDANCES DE LA MAiTRISE D'OUVRAGE EN 
AUSTRALIE 

Rick Best et Dennis Lenard (page 29) 

Pour que la construction respecte l'environnement et soit en mesure d'assurer a sa clientele un 
bon niveau de satisfaction de ses besoins, le processus traditionnellement lineaire du design et 
de la construction devra subir un cenain nombre de changements. Les innovations naissent 
d' une integration totale du design et de la construction grace a la participation de tous les ex­
perts le plus rapidement possible. Toute solution satisfaisante repose sur le dossier initial qui 
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defmit clairement les parametres cruciaux des le debut d u  processus de la maitrise d'ouvrage. 

Jusqu'a present, la coutume voulait qu'on presente un projet architectural tres detaille aux 
ingenieurs et aux entrepreneurs, et qu' on leur demande de le 'faire fonctionner' . Cette approche 
n'est pas appropri6e, surtout si !'on veut tirer profit au maximum du design propose. 11 serail 
preferable, des la phase initiale du processus, de mobiliser une equipe pluridisciplinaire 
regroupant non seulement des professionnels du design mais aussi un economiste et un 
entrepreneur. Au prealable, cependant, le dossier initial devra clairement formuler tous les 
aspects du projet; ceux-ci devraient inclure les exigences fondamentales relatives a l'enveloppe 
du biltirnent, notanunent le transfert de la chaleur, la protection contre le solei!, la masse ther­
mique, la faisabilite de la construction, etc. 

Cet article discute le besoin de changements dans le milieu de la construction, et il decrit une 
approche holistique au design et a la construction qui commence a emerger en Australie pour 
respecter l'environnement. 11 suggere que !'integration d'une bonne equipe d'experts et 
l'efficacite des decisions strategiques initiales peuvent a voir un impact significatif sur la nais­
sance d'innovations fructueuses. 

L'EFFICACITE DES SYSTEMES DE MAiTRISE D'OUVRAGE POUR 
ATTEINDRE LES OBJECTIFS DES CLIENTS 

P.A. Bowen, R.D. Hindle et R.G. Pearl (page 39) 

Le choix d'un processus de maitrise d' ouvrage approprie est crucial pour parvenir a la realisa­
tion des objectifs du client en ce qui conceme les delais, les cofits et la qualite. Des recherches 
revelent que la fa�on dont un grand nombre de clients et leurs conseillcrs professionnels 
choisissent leur methode de maitrise d' ouvrage, peut etre I' objet du hasard, mal planifiee dans 
le temps et sans logiquc coherente. Par aillcurs, il est clair que le choix inapproprie d'un sys­
�me de maitrise d'ouvrage est une des principales causes de l ' insuffisance de la performance 
de l'industrie de la construction. Cet article examine les resultats d'une etude cmpirique sur la 
nature, !'utilisation et l'efficacite des methodes de maitrise d'ouvrage en Afrique du Sud par 
rapport a la satisfaction des objectifs des clients. Une enqutte natlonale sous fonne de ques­
tionnaires a 616 entreprise aupres des clients, des architectes, des m6treurs-verificateurs, des 
ing6nieurs, des gestionnaires de projets et des entrepreneurs generaux. La discussion porte sur 
les differences identifi6es entre les differents groupes de repondants. 

LES LIENS ENTRE LES INNOVATIONS DANS LE DOMAINE DE LA PER­
FORMANCE ET LA FOURNITURE DE BATIMENTS PREsENTANT DES 
TECHNOLOGIES INN OVA TRICES 

Jan Brilchner et Alf G. Johansson (page 51) 

Mettre en evidence les preferences des usagers puis les ttaduire en des exigences de perfor­
mance utiles au maitre d'ouvrage peut etre un processus a la fois complique et peu fiable. Les 
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principes de gestion orientes vers des services sur mesure offrent la possibilite de trailer des 
situations dans lesquelles cenains amenagements inclus dans le batiment sont par la suite dif­
ficilement commercialisables. L' interpretation des suggestions ou des plaintes de la part des 
usagers et leur traduction en exigences contractuelles n 'est qu' un aspect du probleme. De plus, 
des considerations d'efficacire economique suggerent que les cri teres de performance devraient 
tenir compte des cofits supporres a la fois par les maitres d'ouvrage et par les entrepreneurs 
pour prevoir et contr6ler la performance. C'est poUJ:quoi enoournger l'emploi de technologies 
innOI'atrices depend aussi de la plllcc attribuee aux innovations dans le domaine de la technolo­
gie utilisee pour mesurer leur performance. 

L'EMPLOI DES DEVIS DE PERFORMANCE POUR L'ACQUISITION DES 
COMPOSANTS DE CONSTRUCTION 

David W. Cheetham (page 61) 

Bien que la construction dans le secteur public ait ere tres reduite dans le Royaume-uni, des 
tentatives entreprises par des architectes de ce secteur pour ameliorer la performance des bati­
ments en usage, ont stimule !'apparition de nombreux deve1oppements valables et utiles. L'un 
de ceux-ci, connu sous le nom de 'Method of Building' de la Propeny Services Agency du 
Ministere de l'environnement est un systeme de construction ouven qui offre la flexibilite pour 
le design et le choix des composants; de plus, du fait de la reduction de la gamme de com­
posants disponibles, cette methode permet de faire des economies sur la duree du design, 
d'ameliorer les niveaux de performance et de reduire les cofits a !'usage du batiment 

Le developpement des devis de performance, des methodes de tests appropriees et la fa�on 
dont les fabricants ont repondu a cette approche sont decrits. Les ententes legales ponent sur 
les conditions contractuelles, les devis de performance, les specifications des produits et 1es 
bordereaux des prix. Une serie de manuels regroupe une collection de details d' execution, des 
guides pour le choix des composants, des informations techniques sur les composants, des 
donnees sur les produits et sur Jes cofits qui leur sont associes. 

Suite aux changements de politique du gouvemement, la decision de vendre la Propeny Ser­
vices Agency et de contraindre les services du gouvemement a engager des consultants 
independants pour tous les services professionnels, a gaspille la majeure partie de tous ces 
developpements. 

PLANIFICA TION DE LA RESOLUTION DES CONFLITS DANS LES CON­
TRA TS DE CONSTRUCTION 

Sal-On Cheung (page 71) 

Le but d'  un contrat est de rendre les transactions formelles. Les contrats de construction ne font 
pas exception. Un contra! est un outil essentiel pour re-definir les intentions des differentes 
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parties a l'egard de la transaction en question. Les intentions en rapport avec !'attribution des 
obligations et des risques sont d' une importance majeure et necessitent une planification 
soigneuse. Les previsions concemant les irnprevus constituent un autre element cle de la plani­
fication d'un contrat. Cependant, revendiquer une actualisation parfaite est futile. Le terme 
'actualisation' se refere aux efforts qu'il faut faire pour adapter un contrat en temps et lieu; 
autrement dit le terme 'actualisation. se refere a des causes qu'il faut pressentir ou realiser dans 
le moment present Un certain degre de flexibilite, notanunent en relation avec la performance 
du contra!, est de ce fait necessaire. Cette constatation est particulierement vraie pour les con­
trats de construction. Des clauses se rapportant a la resolution de conflits sont comprises dans 
les contrats de construction pour traiter des situations difficiles, entre autres, lorsqu'il y a des 
dc!saccords a propos de !'interpretation ou de !'utilisation de la flexibilite mentionnee ci-dessus. 
Cet article examine les caracteristiques de differents types de contra! que I' on rencontre 
courarnment dans le processus de construction. La maitrise des structures et le recours eventuel 
a des methodes alternatives de resolution de con flits sont egalement discutes. 

L'APPROCHE 'FAST-TRACK' POUR UNE ANALYSE DE FAISABILITE EN 
IMMOBILIER 

Tony Colllns (page 81)  

Cet article etudie u n  modele d' analyse de faisabilite dont I' objectif est d e  promouvoir une prise 
de d6cisions rapides et justes A la phase de maitrise d' ouvrage. Ce modele tire profit des tech­
niques de flux monetaire actualise et inclut tous les revenus et toutes les depenses qui affectent 
la valeur actualisee du batirnent, la reversion a la fin de la periode de detention, le calcul de 
toute la giiiiiJile de decisions concemant la propriete en termes de ratios, de capitalisation du 
revenu et des calculs de la valeur marchande par comparaison avec les coOts de developpement 
et des couts des capitaux empruntes. Ce processus necessite I' apprentissage et I' entrainement 
d'analystes de l'immobilier et de la construction en ce qui conceme la theorie et !'application de 
I' analyse de la faisabilite et des chiffriers electroniques. 

La vitesse et la flexibilite des programmes de calcul disponibles et des ordinateurs modemes 
facllltent une prise de d6cisions rapides et justes, tu ut en penuettant egalement, A la phase de 
maitrise d 'ouvrage, la comparaison d' une gran de variete de proprietes qui pourraient Stre 
developp6es. Au cours de ce processus, on peut aussi faire une comparaison des variations 
dans le temps, de la somme et de la certitude de la reception des rentrees de foods pendant la 
periode d'exploitation de differents types de proprietes. De plus, I' utilisation d'une irnprimante 
rapide et de bonne qualite permet au client et a l'analyste d'irnprimer une variet6 d'options pour 
une propriet6 particuliere ou pour divers autres solutions. Ces possibilites pourraient tenir 
compte, entre autres, des modifications des taux d'interet. des loyers et des cofits de construc­
tion pour calibrer les effets de ces facteurs sur la faisabilite du projet a I' etude. 
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LA MAiTRISE D'OUVRAGE ET LA SOUS-TRAITANCE: LES DROITS DE 
L'ENTREPRENEUR GENERAL FACE A L'IRREVOCABILITE D'UNE 
OFFRE DE SOUS-TRAITANCE 

Ron Craig (page 91) 

Cet article examine la ituation cuusee par la r6v0Cllbilite d'une offn: de sous-trt.titance npres que 
I' encrepreneur general s' est fie ll cene offre pour proposer sa soumission. A ln ll:cherch.e d 'une 
solution commerciale qui confurnerait l'integrite du processus de soumission en reponse a un 
appel d'offres, l'auteur presente les differents points de vue que des experts ont proposes en 
Angleterre, en Nouvelle-Ulande, aux E.-U. et au Canada. 

LA SOUMISSION: EQUITE, EGALITE ET INNOVATION 

Ron Craig (page 101) 

Cet article examine des jugements rend us par des tribunaux de Nouvelle-Ulande et du Canada 
concernant d'une part le respect du droit d'equite pour tous les soumissionnaires de la part 
d'une autorite publique, et d 'autre part la violation de ce droit lorsqu'on accepte une 
'soumission alternative' qui ne conforrne pas au code de maitrise d' ouvrage en vigueur. Dans 
ces cas, la soumission acceptee depassait de beaucoup les objectifs de l'appel d'offres original. 
Les auteurs etudient ensuite la fa�on dont les systemes de maitrise d'ouvrage intemationaux es­
saient de resoudre ces deux questions, mais ils ne sont pas parvenus a trouver une reponse 
reellement appropriee. En conclusion, ils donnent done des directives sur la fa�on de traiter les 
soumissions innovatrices d'un entrepreneur sans violer les obligations il l'egard des autres 
soumissionnaires. 

EFFICACITE DES CONTRATS INTERNATIONAUX DE CONSTRUCTION 
FONDES SUR LA RELATION PERFORMANCE/PARTICIPATION DU 
CLIENT: UNE ETUDE COMPARATIVE DES SYSTEMES BRITANNIQUE ET 
FRAN(,;:AIS 

Dee Davenport (page 1 1 1) 

Cet article fait une evaluation des resultats d'une enquete par questionnaires pour estirner ini­
tialement d'une part !'attitude des industries de la construction britannique et fran�aise a l'egard 
des attentes des clients et d'autre part l'effet de !'implication et des competences des clients sur 
la performance de la maitrise d' ouvrage. Cette etude inclut (i) une analyse de distribution statis­
tique pour examiner les relations entre les priorites ou les exigences des clients, leurs compe­
tences, leur satisfaction de la performance, leur niveau de participation et leur mode prefere de 
maitrise d'ouvrage, et (ii) la construction d'une matrice de correlation il l'aide du systeme de 
Spearman afm d' etudier la correlation entre les cotes de performance attribuees par les clients et 
celles de leur satisfaction generale concemant la performance. 
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Une hypothese nulle soutenant qu'il n'y a aucune difference significative dans Ies resultats non 
pararnetriques des relations"mentionnees ci-dessus entre les deux pays a ere tesree en utilisant la 
fonnule chi-carre pour Ies variables non chiffrees et le test U de Mann-Whitney pour les 
donnees ordinales. L' objectif de cette etude comparative etait de decouvrir si des tendances 
sirnilaires peuvent transcender les frontieres nationales, et si ces memes tendances pourraient 
avoir une signification universelle en ce qui conceme !' application d'une strategic de mattrise 
d'ouvrage centree sur le client de fayon a atteindre une certaine harmonisation a une echelle plus 
globale. 

Cette crude a ere faite d'apres une enquete aupres d'entreprises industrielles et commerciales en 
tant que mattres d' ouvrage. Des questionnaires ont ere envoyes a 500 organismes publics et 
500 organismes privc!s, choisis au hasard dans les annuaires de la compagnie Lotus au 
Royaume-uni et en Europe. Les resultats ont etc! analyses a I' aide du logiel SPSS. 

UNE STRUCTURE POUR GERER LA QUALITE DES MUL TI-ORGANISA­
TIONS TEMPORAIRES 

Colln H. Davidson et R.A.Mohslnl (page 123) 

La qualitc! s'exprime a l'inrerieur d'un contexte de survie du plus fon, autrement dit, elle 
equivaut a la survie a long tenne d'une entire particuliere dans son environnement. Un cenain 
nombre d' attributs peuvent etre identifes pour definir, mesurer ou evaluer la qualitc!, mais le 
plus imponant reste la longevire de I' entire. Les arguments sous-jacents en faveur de la qualite 
en tant que fonction de la Iongevitc!/continuite d'une entite paniculiere s'expriment de dif­
ferentes fayons, telles que par exemple 'quand une fume reussit a long terme, elle a connu le 
succes au jour le jour' ou bien encore 'quand une entreprise livre un produit de qualitc! jour 
apres jour, elle devient le symbole du succes a long terme' .  Mais que doit-on penser des situa­
tions qui sont temporaires ou des organisations qui peuvent etre categorisees comme des 
'multi-organisations temporaires' comme la plupart des equipes qui se forment pour delivrer un 
projet de construction? Se qualifient-elles pour adopter les definitions de qualite qui presument 
une existence a long tenne d'organisation? Par opposition a la survie du plus fort, cet article 
propose un cadre gagnant-gagnant comme paradigme pour exprimer, c!valuer et maximiser la 
qualire des organisations chargees des projets de construction. 

UN MODELE DE CONTRA T DYNAMIQUE 

Richard S. Dawod (page 133) 

A l 'heure actuelle, la plupart des contrats et des bons de commande ne soot pas en harrnonie 
avec la gestion de la qualite totale - GQT (en anglais TQM) et la gestion par activit6s - GPA (en 
anglais ABM). Ces types de documents qui scellent une promesse de contrat sont des mod�les 
statiques, sones de cliches instantanes qui authentifient !'accord final une fois negocie entre 
deux parties - les representants du client (l'administrateur du contra! ou l' acheteur) et 
!'entrepreneur (le foumisseur). Ces contrats correspondent il. une forme de gestion repliee sur 
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elle-meme et sont difficiles a administrer. Les difficultes les plus courantes dues a ce  modele de 
contrat statique sont les suivantes: le maltre d'ouvrage peut subir des augmentations de couts 
injustifees a cause de modifications soumoises du projet initial, ou bien !'entrepreneur peut 
faire face a des p6nalites inutiles a cause du non-respect des delais prevus par I' 6cheancier. 

Cet article propose et developpe un modele de contrat dynamique dont le support est assure par 
la GQT et la GP A. Ce modele correspond a une entente entre l'equipe technique (celui qui 
passe la commande ou l' usager), l' administrateur du contrat (le representant du mattre 
d'ouvrage) et !'entrepreneur (le foumisseur). Les differentes pha�es du modele sont: la 
defUJition, le developpment, la preparation, !'execution, le contr6le et !'evaluation retroactive. 
Ce modele implique egalement le cycle de Shewhan qui comprend planification, action, 
verification et correction pour ameliorer la phase de retroaction. L' auteur considere que ce 
modele de contrat dynamique ouvre une voie prometteuse pour les contrats et pour les 
docwnents echanges entre les parties contractantes. 

LA CREATION D'UN BUREAU DES PROGRAMMES 

Beverly Stacy Dittmer (page 141) 

Le Bureau des programmes peut etre assimile au moyeu d'une roue. C'est le cceur du pro­
gramme general de la firme. Toutes les communications et la plupart des infonnations passent 
par le Bureau des programmes et sont dirigees vers les differents projets. Le Bureau des pro­
grammes depend des projets individuels pour assurer son succes. En retour, les projets depen­
dent du travail et du bon fonctionnement du Bureau des programmes pour assurer leur reussite. 
Aucun programme general d'une firme ne peut reussir sans un Bureau des programmes effi­
cace et parfaitement fonctionnel, mais il faut decider quand et comment organiser ce Bureau. 

Cet article decrit les conditions qu'il faut evaluer avant de determiner le moment ou un Bureau 
des programmes devient necessaire pour le bon fonctionnement de la fmne. L' auteur men­
tionne les conditions d'embauche du personnel du Bureau, la dun!e de son implantation, la 
gestion des bases de donnees et des exigences techniques. La conclusion donne une description 
des ditferents centres fonctionnels, des pastes et du personnel du Bureau des programmes. 

UNE ENQU�TE SUR LA PERTINENCE ET LE POTENTIEL DE LA 
METHODE ALTERNATIVE DE RESOLUTION DE CONFLITS (MARC) POUR 
ACCROiTRE LA PERFORMANCE D'UN PROJET DE CONSTRUCTION 

Mohammed F. Dulaimi et James Player (page 153) 

L'objectif de cet article est d'envisager le potentiel de la technique MARC dans le but 
d' accrottre la cooperation et d'ameliorer les relations entre les differents participants d'un projet 
de construction. Le montage d'un projet peut renforcer la flexibilite, les ressources, les con­
naissances et la capacit6 d'innover, et de developper de nouvelles idees. Cependant, la gestion 
des conflits entre les ditferents groupes et/ou les membres du projet aura un effet fondamental 
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sur le succes de ce projet. Cet article presente les n!sultats d'une enquete sur l a  perception de 
l'industrie de la construction en ce qui conceme la pertinence et les avantages de !'utilisation de 
la technique MARC pour reduire l'ampleur du/des conflit(s) et blltir des relations favorables 
entre tous les participants. Cet article decrit egalement d' une part la possibilite d'un emploi 
abusif de l' approche MARC et d' autre part les avantages d'une gestion capable d' adopter les 
memes principes fondamentaux de cette techniques pour la gestion d' un pro jet de construction. 

POUR UNE MAiTRISE D'OUVRAGE FAVORABLE AU CLIENT: EVALUA­
TION DES RISQUES SUPPORTES PAR L'ENTREPRENEUR A L'AIDE DES 
RATIOS FINANCIERS 

F.T. Edum-Fotwe, A.D.F. Price, A. Thorpe et R.McCaffer (page 163) 

L'evaluation d'un entrepreneur par le client est un aspect crucial de la strategic de maitrise 
d'ouvragc pour I' acquisition des services de construction. La pratique courantc a sou vent re­
coun; �. des facteurs dircctement relies au pro jet. A cet egard, l'influence du cofit de la soumis­
sion en tant que critere de selection de !'entrepreneur est probablement la plus importante. En 
fait, dans le climat des affaires qui prevaut actuellement dans la construction, le besoin 
d'evaluer le risque de problemes financiers dans l'entreprise est evident. Cette approche don­
nerait une vision plus claire des risques encourus par le client lorsqu 'il engage les services 
d'une entreprise particuliere. Cet article passe en revue plusieurs mesures et outils du domaine 
financier qui ont trouve une application dans 1' evaluation des risques que pourraient subir les 
entreprises. n presente egalement des arguments pour illustrer !'incorporation de certains de ces 
outils d'evaluation des risques qui sont associes a !'engagement pris par le client lorsqu'il veut 
obtenir les services d'un entrepreneur particulier. 

MESURE DE LA SAUVEGARDE DE L'ENVIRONNEMENT QUAND ON 
UTILISE LES METHODES DE MAiTRISE D'OUVRAGE TRADITION­
NELLES 

Colin Elliot et Angela Palmer (page 175) 

Cet article decrit et evalue des etudes recentes sur !'impact environnemental, en se referant au 
type d'irnpact considere, il l' emplacement du projet, a I' evaluation monetaire, a !'estimation des 
benefices eventuels et enfin aux effets prejudiciables. L'auteur analyse aussi comment les pra­
tiques de maitrise d'ouvrage existantes peuvent s'adapter il l' evaluation de l'environnement et il 
etudie la fayon dont les organisations de l'industrie de la construction peuvent developper des 
strategies reposant sur Ies etudes d'irnpact environnementa.l. 
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L'ARCHITECTE ET LE CLIENT . L'ADOPTION D'UNE APPROCHE 
SIMPLE AU PROCESSUS DE MA:iTRISE D'OUVRAGE 

Stephen Emmitt (page 185) 

Meme si I' on admet generalement que le processus de maitrise d'ouvrage dans le batiment est 
devenu plus complexe, il existe cependant quelques flliDes d'architectes dans le Royaume-uni 
qui ont essaye de simplifier le processus en utilisant les techniques de gestion de la construc­
tion. Cet article presente un aper�u base sur I' etude de cas d'une agence d' architectes et d'un 
client important, offrant regulierement des contrats. Le r6le de I' architecte et du client qui ont 
adopte une approche innovatrice a I' egard de la maitrise d' ouvrage est decrit en discutant parti­
culierement des questions importantes relatives au droit de propriete, a la reduction des cofits et 
a la qualite. 

LA CULTURE DU PARTENARIAT 

Richard Fellows (page 193) 

Au cours des demieres annees, des modalites plus formelles de partenariat se sont develop­
p6es. Cet article montre que le partenariat a pris son essor d'une part lorsqu'on a compris 
l'interet latent de la collaboration dans le domaine de la maitrise d'ouvrage, et d'autre part 
lorsqu' on a commence a considerer cette fa� on de travailler en equipe comme la base de toutes 
les autres initiatives de co-entreprise. L'auteur souligne egalement que le succes du partenariat 
repose sur la prise en consideration des facteurs culturels. Ceux-ci, en effet, doivent etre abor­
des en conjonction avec les questions de gestion, d'economie et de droit pour 'forger' des 
resultats fructueux a partir du partenariat sur lequel on a tendance a 'miser gros'. 

RHETORIQUE ET REALITE: UN PROGRAMME DE RECHERCHE SOCIO­
CONSTRUCTIVISTE POUR LE PROCESSUS DE RE-INGENIERIE EN 
CONSTRUCTION 

Stuart D. Green (page 203) 

Malgre les revendications rhetoriques qui soutiennent que le processus de re-ingenierie 
represente un toumant radical, !'importance que ce processus attache a la technique donne une 
impression de retour a la mecanique simpliste des metaphores du Taylorisme. Les techniques 
de representation des processus qui caracterisent la re-ingenierie n'offrent rien d'autre qu' une 
rehabilitation haut-de-gamme de !'organisation du travail. D'un point de vue socio-construc­
tiviste, les processus de gestion n' existent pas en dehors de la perception des acteurs sociaux, 
et par consequent ils peuvent etre continuellement re-negocies comme une partie du flux sans 
fin du milieu organisationnel. L'originalite de la re-ingenierie, mise a part sa rh6torique per­
suasive, a deja influence d'une fa�on significative les structures mentales des praticiens de la 
gestion. Les realites de l'industrie de la construction modeme ne peuvent done pas etre corn-



Resumes en francais 823 

prises sans une bonne comprehension des metaphores sous-jacentes du processus d e  re­
ingenierie. La capacite de persuasion du processus de n!-ingenierie a aussi influence les pro­
grammes de recherche subventionnes par le gouvemement et par l'industrie. Les universitaires 
qui s ' interessent a la construction subissent done des pressions pour adopter ce type de langage 
afin d'assurer le financement de leurs recherches. Ceux qui resistent aux images simplistes de 
la re-ingenierie risquent d'etre accuses de ne pas 'etre sur la bonne longueur d'ondes' .  Bien 
qu'il soit important pour les universitaires de repondre aux besoins per�us par l'industrie, ils 
doivent egalement s'engager a developper des recherches a long terme completement indepen­
dantes de la demiere mode propagee par les gourous de la gestion. La recherche ne peut pas 
etre evaluee uniquement en terme d'amelioration du rendement de l'industrie. Les universitaires 
ont aussi la responsabilite de developper le capital intellectuel de l'industrie de la construction. 

DEVELOPPEMENT DU CONTRAT CONCEPTION-CONSTRUCTION EN 
IRELANDE DU NORD 

J.G. Gunning et M.A.McDermott (page 213) 

Cet article a ere prepare a partir des resultats d' une enquete recente (1996) sur le mode de 
maitrise d'ouvrage de la construction neuve en Irelande du Nord; il met en evidence le fait que 
I' approche conception-construction est adoptee dans 30% des cas du marche local. Selon cette 
enquete, clients et entrepreneurs souhaitent qu 'il y ait une plus gran de utilisation de ce type de 
contrat. 

La recherche mention nee examine les causes potentielles de conflits dans ce type de pro jet du 
fait des changements de design et de la concurrence des prix. Des directives initiales mal for­
mulees proposant de vagues specifications de qualite, des programmes peu realistes et un 
apport d'information insuffisant sont des facteurs qui contribuent au mecontentement cause par 
ce processus. Cette enquete identifie egalement une evidence qui s'impose de plus en plus, a 
savoir !'importance de la competence de !'entrepreneur si !'on veut satisfaire totalement le 
client. 

Panni les recommandations de cette etude, il faut mentionner le besoin d'un guide de directives 
normalisees pour le maltre d' ouvrage, et d'un code de pratique pour les designers et 
entrepreneurs qui adoptent la procedure conception-construction. 11 faudrait des clauses incita­
tives, des procedures normalisees pour le choix des consultants, une meilleure definition des 
responsabilites pour chacun des participants et des services plus realistes a I 'intention des 
maitres d' ouvrage. En conclusion, cette recherche identifie un role sans cesse croissant pour 
I' approche conception-construction fondee sur un plus grand professionnalisme de 
I' entrepreneur et sur une organisation telle que le client soit mieux informe et plus apte a 
prendre des decisions. 
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L'EMPLOI DU DEVIS DE PERFORMANCE POUR LA MAlTRISE 
D'OUVRAGE DU LOGEMENT SOCIAL 

Anthony D. Hall et David W. Cheetham (page 223) 

La Corporation de developpement de Northampton, un organisme de developpement d' une 
ville nouvelle du Royaume-uni, a chercM non seulement a stimuler la concurrence dans le do­
maine de la production semi-industrialisee du logement social, mais aussi a ameliorer la qualit6 
(autrement dit, la performance a !' usage) des habitations qu'elle fournit. Cet article donne une 
description du devis de performance utilise et en souligne les avantages. Suite a des pro­
grammes d' adjudication successifs, le choix a 6!6 fixe sur des constructions en beton bancM, 
des structures de bois revetues de contreplaque ou des structures de bois revetues de panneaux 
de fibres agglomerees collees avec du bitume. Chaque systeme satisfait les exigences de per­
formance sp6cifiees pour un coilt tres competitif. Les auteurs font un rapport sur les problemes 
renconttes et sur les leyons qu • on a pu tirer de ce projet. 

L'INDUSTRIE DE LA CONSTRUCTrON INTERNATIONALE, LA CONCUR· 
RENCE ET LA DIVERSITE CULTURELLE 

. 

Mark A. Hall et David M. Jaggar (page 233) 

Depuis longtemps. on a coutwne de considerer la diversite culturelle comme un facteur impor­
tant pour le succes d'une entreprise qui reuvre au niveau international. Cette constatation se 
reflete de nos jours dans la formation intensive que le personnel reyoit sur les questions cul­
turelles et sur les strategies des entre prises quand elles travaillent outre-mer. Dans le secteur de 
I' architecture, de I' ingenierie et de la construction (AIC), il y a des organismes qui commencent 
a comprendre qu'eux-memes devraient se preoccuper de cette question pour que leur industrie 
devienne de plus en plus competitive sur le marcM mondial. 

A partir de r6sultats releves dans la litt6rature. cet article cherche il. esquisser un certain nombre 
de preoccupations importantes pour l 'avenir de l 'industrie de la construction internationale. 
L'ubjectif l.h: c�t articl� �st u� uemuntrer qu' une approche sttategique est essentielle quand on 
ttavaille outre-mer et que la gestion des questions culturelles devrait Stre une partie int6grale de 
cette sttat6gie. 

DIFFERENCES CULTURELLES ET ADAPTATION DES PROCEDURES DE 
MAITRISE D'OUVRAGE AU NIVEAU INTERNATIONAL 

Mark A. Hall et David M. Jaggar (page 243) 

Les auteurs cherchent il. illustter des situations dans lesquelles Jes differences culturelles 
peuvent avoir une influence sur la ma1trise d' ouvrage des pro jets de construction intema­
tionaux. Puis ils examinent de quelle fa�on une organisation peut repondre a ces differences 
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culturelles et  ils discutent quelques strategies potentielles qu'une entreprise d'architecture, 
d'ingenierie et de construction (AIC) pourrait adopter pour tenir compte de la diversite cul­
turelle dans le milieu de travail. En conclusion les auteurs proposent une discussion sur les 
implications de ces questions sur la mailrise d'ouvrage. 

LES EFFETS DE LA CULTURE SUR LA COMMUNICATION DANS LES 
ENTREPRISES DE CONSTRUCTION MULTI-NATIONALES: UNE ETUDE 
DE CAS AUSTRALO-THAILANDAISE 

Mick Hancock, Khisada Vachira-Angsana et David Root (page 25 1)  

Les auteurs font une etude d'un projet de construction entrepris par une co-entreprise australo­
thailandaise a Bangkok. Cette etude identifie les methodes, les voies et les modes de communi­
cation utilises par les participants et examine les facteurs qui influencent les conditions des 
communications. Les communications, les organisations multi-nationales et la culture nationale 
constituent le contexte theorique dans lequel cette etude a ete faite. Il en ressort que la culture 
nationale a un impact sur les methodes, les voies et les modes de communication, et que cet 
impact influence le transfert et la reception de !'information. Les observations et les discussions 
avec les participants pendant une enquete de trois semaines sur le site permettent d'avancer que 
la connaissance de la culture nationale et du langage du pays-bote est essentielle pour atteindre 
une haute performance dans les organisations multi-nationales de �onstruction. 

LE TRAVAIL GENERIQUE: LE MOTEUR D'UNE BONNE MA1TRISE 
D'OUVRAGE 

S. Harrup and P. Rickett (page 261) 

Le travail generique, autrement dit le regroupement du travail qualifie, est une approche 
actuellement utilisee par divers organismes pour devenir plus competitifs. Les organismes ont 
remi.� lenrs strategies en question pour adopter cette nouvelle methode de travail; cette nouvelle 
strategie devrait se refleter dans le design des batiments afin de donner plus de flexibilite a 
l'entreprise. Ainsi !'organisation des activites d'une flfiDe aura un impact direct sur !'analyse 
fonctionnelle et les exigences spatiales reclamees par le maitre d' ouvrage. 

Dans les secteurs public et commercial, il existe de nombreux exemples de biltiments dont le 
design innovateur est lie au mode de travail. Dans le secteur commercial, on peut trouver des 
cas nes de cette tendance qui veut que des equipes multi-fonctionnelles operent dans des bati­
ments specialement conyus pour leurs besoins. Dans le secteur public, le design des hOpitaux 
par exemple vise a minimiser le deplacement des patients entre des services eloignes. Les 
installations indispensables sont foumies dans un service hospitalier proche du patient dans une 
unite qui se compose d'un personnel dit generique, c'est-il.-dire multidisciplinaire, capable de 
donner tous les soins necessaires. 
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Cet article explore les principes du travail generique et la fa� on dont ceux-ci sont relies au 
design de blitiments. Les auteurs considerent que cette methode de travail, qui permet de satis­
faire tous les principaux besoins, peut (et devrait) etre le moteur de toutes les decisions qui 
menent a un processus de ma!trise d' ouvrage de qualite. 

LES CRITERES DU CLIENT LORSQU'IL CHOISIT UN SYSTEME DE 
MAiTRISE D'OUVRAGE • UNE EXPERIENCE EN MALAISIE 

Maizon Hashim (page 273) 

Dans l' indusoie de la construction, ! 'incertitude est generalemem due a des pro jets de construc­
tion qui ne respcc:tent pas les dclais et les cofit.� prevus. A une epoque ou les coOts de construc­
tion et l'emprunt sont onereux, les clients ne sont pas disposes a tolerer l' incertain. Meme si les 
coOts, les delais et la qualite sont les trois considerations les plus importantes, il faut recon­
na!tre que la ma!trise d'ouvrage dans le blitiment necessite inevitablement des compromis ou 
tout au moins unjuste equilibre des priorites mentionnees. Les ma!tres d'ouvrage qui veulent 
a voir un controle sur le design et sur les divers changements qui surviennent au cours du projet 
suivront la voie traditionnelle de ma!trise d'ouvrage. Les ma!tres d' ouvrage qui veulent a voir 
recours a une methode relativement rapide choisiront la voie de la methode de conception-cons­
truction qui reduira la duree totale des travaux puisque le design et la construction procederont 
en parallele, que le cofit sera garanti et que la date d' achevement sera respectee. Enfin, les 
ma!tres d'ouvrage qui veulent modifier ou perfectionner les exigences de design durant la cons­
truction auront recours a la gerance de pro jet afin de pouvoir ajuster le programme et les coOts. 

PEUT-ON OPTIMISER LES RESSOURCES QUAND ON UTILISE LE 
FINANCEMENT DU SECTEUR PRIVE POUR LA MAiTRISE D'OUVRAGE 
DES SERVICES D'INFRASTRUCTURE DANS LE SECTEUR PUBLIC? 

G.J. Hodgson et J.A. Davies (page 285) 

En 1992, le gouvernement britannique introduisit une nouvelle reforme - !'Initiative de 
fmancement prive ('Private Finance Initiative - PFI'). L' objectif etait d' ameliorer les services et 
!'infrastructure du secteur public en stimulant l'investissement de capitaux et le rattachement 
des capacites du secteur prive au secteur public. Cependant, a l'epoque et maintenant encore on 
se demande si la PFI assure vraiment une optimisation des ressources. 

Jusqu'a present on a fait beaucoup de speculations, mais aucune recherche sur ce sujet. Le 
Bureau national de verification des comptes du Royaume-uni a annonce en novembre 1995 
qu' on allait verifier les comptes de projets realises grlice a la PFI. Ce faisant, on n' essayait pas 
d'etudier ou meme de considerer l'optimisation des ressources impliquees par la politique du 
gouvernement mais seulement d' examiner quelques projets individuels en terme de 
l'investissement fmancier qu'ils avaient entra!ne. 
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Cet article est base sur une evaluation d e  la valeur des implications financieres d e  l a  PFI en tant 
que politique gouvemementale. Cette evaluation repose sur des donnees qualitatives collectees 
au cours d'interviews et de recherches exhaustives dans la litterature. L'analyse de ces donm!es 
se traduit par une estimation de l'economie, de l'efficience et de l'efficacite de la PFI. Les 
resultats indiquent que la PFI est economique et efficace, mais qu' elle n'est pas encore 
n!ellement operationnelle. En fait il semble qu'elle pourrait avoir plus de potentiel qu'on ne le 
pense, puisque certains aspects introduits par la PFI prendront un certain temps pour se 
developper pleinement. I! est fort possible que l'efficacite de la PFI s'ameliore avec le temps. 
En conclusion, les auteurs rappellent que la PFI, en tant que mesure gouvemementale, peut 
offrir une plus grande optirnisation des ressources investies dans les services publics que toute 
autre solution disponible actuellement 

QUELS SONT LES SERVICES ESSENTIELS FOURNIS PAR LES CONSUL­
TANTS EN GESTION DE PROJETS? 

D.C. Humpbries et D.H.T. Walker (page 295) 

11 y a, en Australie, de nombreux professionels de formation tres diverse qui offrent des ser­
vices de gestion de projets dans le domaine de la construction. En terme de marketing de leurs 
services, ces conseillers de gestion peuvent etre tentes de persuader leurs clients que certains 
services particuliers qu'ils sont capables d'offrir, sont en quelque sorte indispensables. Pour 
peu que cette strategic s' avere fructueuse, ces professionnels augmentent leurs chances de tirer 
de plus grands revenus du fait meme de I' expansion de leurs services. Ces services, en fait, 
peuvent dedoubler ou remplacer les services offerts par d'autres professionnels de l'industrie 
de la construction. 

Cet article examine des recherches recentes portant sur la definition des services qui doivent 
etre necessairement foumis par des consultants en gestion de projets lors de grands travaux de 
construction de batiments ou d'infrastructures. Ces services sont classes selon diverses 
rubriques: 'fondamentaux' ,  'importants' et 'non essentiels'. L'avantage de cette classification 
est de permettre aux clients de decider rapidement les services qui doivent etre foumis indepen­
damment par le consultant en gestion de projets et ceux qui pourraient etre foumis par d'autres 
professionnels. Cet article devrait particulierement interesser les maitres d'ouvrage qui doivent 
decider d'une part si les services de gestion doivent etre traites par le personnel de l'entreprise 
ou par le consultant en gestion de projets et si, d' autre part, il y a de services qui pourraient etre 
avantageusement foumis par d 'autres conseillers specialises. 
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STRATEGmS DE MAlTRISE D 0 VRAGE DES SYSTEME DE CE "flON 
DE L ENERGIE DANS LES BATIMENTS POUR LES GRANDS PROJET DE 
CONSTRUCTION EN AUSTRALIE 

Shui-Cheong Kam et Heng Li (page 303) 

Le Systerne de gestion de l'energie dans les batirnents ('Building Energy Management System ­
BEMS') s'est beaucoup developpe durant ces dernieres annees. et pourtant tres peu de 
recherches ont ete faites sur les problernes operationnels et sur I' evaluation de ce type de 
rnaitrise d' ouvrage. Plus de cinq cents organisrnes australiens ay ant beneficie de ce systeme 
incluent des hopitaux, des institutions tertiaires, des sites commerciaux, des colleges tech­
niques et autres etablissements d'enseignement qui ont ete inspectes au cours d' une etude cen­
tree sur la configuration, la performance courante, les criteres de selection, les problemes 
operationnels et l' acceptation de l'approche 'BEMS' et du concept de partenariat pour la con­
ception des decisions de rnaitrise d' ouvrage. 

Cette etude utilise la technique de distribution de frequences pour analyser les resultats de la 
recherche. Elle indique le niveau d' acceptation du reseau des infrastructures et des reseaux 
d' automatisation et de gestion des differents projets de construction. Elle indique aussi les 
futures tendances que la recherche pourrait prendre pour ameliorer les systernes BEMS exis­
tants afin de mieux satisfaire les attentes des usagers. La plupart des participants preferent 
acheter a prix forfaitaire plutot que de developper ces systemes eux-memes, le plus bas prix 
lltant gent!.ralement le critbre de �leotion. Des problemes dus au design rrop I!Jabore de sys­
ttmcs qui ne seraient valables que pour des conditions extremes, survienn.ent encore dans cer­
tains cas. Dans la majorite des etablissements australiens, les repondants de I' enquete 
n'acceptaient pas le partage des risques ou le partenariat. La recherche-action proposee a ete 
conyue pour tester l'hypothese qu'une approche strategique puisse associee au concept de 
partenariat pour la conception de la rnaitrise d' ouvrage; cette approche serait fondee sur un 
ensemble complet d'exigences de performance afin de reduire les risques 'd'over-design' rnen­
tionne ci-dessus. 'A partlr de cette analyse empirique, d'autres recherc.hes pourraient ameliorer 
les sysemes 'BEMS' existants pour satisfaire les demandes des usagers. 

COMPRENDRE LES RISQUES DU MARCHE QUAND ON INVESTIT DANS 
DES PROPRIETEs COMMERCIALES 

Sujay Kark.hanis et Chandra Bhuta (page 313) 

La litterature sur la performance de l 'investissement et sur la theorie du portefeuille irnplique 
que le modele sur !'estimation des valeurs irnmobilieres ('Capital Asset Pricing Model -
CAPM'), avec quelques modifications, pourrait etre directernent applique a I' analyse de 
l'investissement dans des proprietes. La plupart des etudes sur ce sujet ont ere entreprises dans 
le contexte americain et !' Australie accuse un certain retard dans ce domaine. C' est pourquoi 
l'objectif principal de Id recherche mentionnee est d 'analyser la relation qui existe entre les 
risques et les taux de n . tdement des placements dans les biens immobiliers dans le contexte 
australien a !'aide du modele CAPM. 
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En Australie, les institutions et  les banques en tant que titulaires de proprietes seront probable­
men! les acteurs les plus importants au cours du prochain boom de l' immobilier. Cette 
recherche vise a offrir une structure qui facilite l' analyse des risques du marche en utilisant un 
modele qui pennet de determiner la limite des risques ('Market Risk Boundary Layer -
MRBL'). La nouveaute de cette recherche reside dans ! ' utilisation des pratiques et des tech­
niques contemporaines employees dans le secteur de la gestion des finances et des placements 
pour analyser les risques de l'investissement dans des proprietes commerciales. Cet article 
souligne les progres recents qui ont marque !'analyse des risques associes a l ' investissement 
dans des portefeuilles de biens immobiliers et en particulier le recours au modele MRBL. 

S'ORGANISER EN APPRENANT: LES RESEAUX 

Constantine J. Katsanis, Dennis J. Cahill et Colin H. Davidson (page 323) 

La ma1trise d'ouvrage dans le batiment est une activiti strategique qui etablit la structure organi­
sationnelle d'une entire temporaire constituee par plusieurs participants, qui aura finalement la 
mission de realiser le design et la construction d'un Mtiment. C'est pourquoi les tendances en 
ce qui concerne le design des organisations et les pratiques courantes dans le monde des af­
faires sont essentielles pour formuler des strategies de maitrise d' ouvrage d ' une fa<;on 
appropriee et efficace. 

L'avenement des reseaux organisationnels dans la litterature au cours de ces dernieres annees 
souligne ! 'importance de ce mode d'organisation dans un milieu d'affaires caracterise par des 
changements rapides et marque par des turbulences. Un examen de l'industrie de la construc­
tion revele que, meme si la structure de cette industrie est un archetype des reseaux, la nature 
adverse des relations qui prevalent depuis toujours dans cette industrie constitue un obstacle au 
d6veloppement des avantages qui sont inh6rents a toute organisation en reseau. 

L'organisation qui 'se forme en apprenant' est une organisation qui developpe continuellement 
la capaciti de creer son devenir en ameliorant la qualite de la pensee, en elargissant le champ de 
la reflexion et en formant une equipe par le biais d'un apprentissage mutuel pour aboutir au 
partage de la perception et de la comprehension de problemes complexes. 

DOlT-ON LUTTER A TOUT PRIX POUR L'INNOVATION OU TOUT 
SIMPLEMENT BIEN DIRIGER LES PROJETS? 

Pertti Lahdenperii, Lauri Koskela et Veli-Pekka Tanhuanpiiii (page 333) 

Le type d'innovation le plus important - du point de vie de la maitrise d'ouvrage - est 
probablement I' amelioration des processus. Cette constatation est due I! I' enonne potentiel 
d 'ameliorations possibles a l'interieur du processus de construction et par consequent a 
l 'interieur de l'environnement organisationnel qui stimule !'innovation. Les auteurs examinent 
ces concepts en s'appuyant sur une etude de cas. Ils presentent le processus de construction 
d'un immeuble a bureaux et les donnees employees pour etudier - a ! ' aide de divers calculs - le 
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potentiel d' ameliorations du processus de construction. En fin, ils tirent des conclusions et font 
des recomrnandations pour le maitre d'ouvrage qui doit organiser un projet de construction. 

SELECTION D'UN MODE DE MAiTRISE D'OUVRAGE POUR DES 
BATIMENTS HOSPITALIERS EQUIPES DE SERVICES SOPHISTIQUES 

K.C. Lam, A.G.F. Gibb et W.D. Sher (page 345) 

La maitrise d'ouvrage des batiments hopsitaliers qui sont complexes et necessitent des services 
sophistiques entraine toujours des problemes coiiteux et difficiles dus il. une mauvaise coordi­
nation des services du batiment et des services techniques du milieu hospitalier. Ces problemes 
portent prejudice au succes des projets hospitaliers et doivent etre n!solus par une gestion 
rationnelle et professionnelle depuis la phase de design jusqu'a celle de la construction. Un 
design detaille est d' une importance cruciale, mais il ne peut pas resoudre completement les 
problemes dus a un manque de coordination. Les questions relatives aux intentions du client, 
aux conditions d'engagement des designers et des entrepreneurs, a la repartition des respon­
sabilit6s, au partagc des risques et a !'incorporation des entrepreneurs foumissant des services 
specialises, en un mot tout doit etre considere des le debut du projet a la meme epoquc que le 
choix du mode de rnaitrise d' ouvrage et de la forme du contrat. Les resultats des recherches 
indiquent qu'il n'y a pas de solution standard ni merne un choix rneilleur qu'un autre parmi Ies 
differentes methodes de maitrise d'ouvrage. L'emploi d'une strategic de maitrise d'ouvrage ap­
propriee a une portee direcre sur le succes d'un projet necessitant des services complexes, mais 
la prise de decision concemant ce choix est toujours difficile. 

MAlTRISE D'OUVRAGE DE BATIMENTS NECESITANT DES SERVICES 
COMPLEXES: ASSURANCE DE LA QUALITE ET DE LA FAISABILITE DE 
LA CONSTRUCTION 

K.C. Lam, A.G.F. Gibb et W.D. Sher (page 357) 

La rnaitrise d'ouvrage pour des batiments qui necessitent des services complexes est une tache 
enorme pour I'industrie de la construction modeme. Designers et entrepreneurs doivent satis­
faire Ies exigences de Ieurs clients et produire des batiments d'excellente qualit6 qui correspon­
dent a I' optirnisation des ressources. Pour atteindre cet objectif, les professionnels de la cons­
truction devraient envisager le choix d'une strategic de maitrise d' ouvrage basee sur la gestion 
de la qualit6 totale afin d' arriver au niveau de qualit6 requis. Les auteurs discutent l'imponance 
de considerer la relation entre !'assurance de la qualite et la faisabilit6 de la construction au 
cours de la planification conceptuelle du design et de la construction des batirnents necessitant 
des services complexes. De plus, ils proposent un modele mettant en rappon qualite et maitrise 
d' ouvrage qui permet de choisir une strategic qui repose sur le concept de la qualite totale. 
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UNE APPROCHE INNOVATIVE POUR UNE REDACTION INTELLIGENTE 
DES CONTRA TS DE CONSTRUCTION 

Emel Laptali et Peter Hibberd (page 369) 

L' objectif du pro jet de recherche des auteurs est de stirnuler I' innovation dans le processus de 
formulation des contrats afin d' ameliorer I' efficience et 1' efficacite au cours du processus de 
construction en tenant compte des objectifs du maltre d' ouvrage. Cette recherche inclut la 
presentation d'un environnement propice a la redaction des contrats qui fournit des solutions 
sur mesure a partir d'elements de texte normalises pour reduire les problemes et ameliorer les 
communications concernant les problemes cles. Les objectifs de la demarche ont ete etablis a 
partir d'un examen des concepts a la base du nouveau contrat d'ingenierie (New Engineering 
Contract) et du developpement de la base de connaissances du pro jet 'INCA'. Cet article dis­
cute d'une part la logique de la methode innovatrice proposee et d'autre part la methodologie 
necessaire pour la realisation d'un projet. 

FAISABILITE DE L'ANALYSE DES DEFAUTS ET DE LEURS CON­
SEQUENCES DANS L'INDUSTRIE DU REVtTEMENT 

Jeremy P. Layzell et Stephen Ledbetter (page 375) 

Dans l'industrie de la construction, le processus de maitrise d' ouvrage n'est pas aussi bien 
developpe que dans d'autres industries, comme par exemple l'industrie automobile. Le proces­
sus de maltrise d'ouvrage implique de longues chalnes de fournitures qui relevent des indus­
o:ics mnnufnomri�res, et !'entrepreneur est raremenl conscient de.s decisions qui om ete prises 
concemant le cboix des composants et des rnnteriaux. A !'inverse, des decisions pcuvent etre 
prises dans des entreprises manufacturieres par des gens qui n'ont aucune idee de ! 'utilisation 
ultime du produit dans un Mtirnent donne. Cet article etudie la faisabilire d' implanter !' analyse 
des defauts et de leurs consequences dans l 'industrie du revetement. Cette technique est 
courarnment utilisee dans l'industrie de !'automobile et dans l'industrie de l'aerospatiale. Elle 
vise a identifier Ies effets de toutes les decisions aux etapes de selection, de design et de 
redaction de devis; elle oblige le decideur a evaluer !'impact des defauts en termes de cofits, 
d'interruption de la production etc. 

Les auteurs decrivent l'erude d'une chalne de foumiture d'enveloppes du b§timent et montrent 
la strucrure des communications necessaires pour informer Ies decideurs a toutes Ies phases du 
processus. L' acces a toutes Ies informations et a toutes les connaissances disponibles sur le 
projet est la condition essentielle du succi:s de I' application de la technique. C'est seulement 
dans ces conditions que des decisions fermes et bien informees peuvent etre prises quant au 
choix et a la description des composants. Cette approche necessite non seulement un apport 
vertical des connaissances mais aussi des communications horizon tales concernant la compa­
tibilire des composants. En conclusion les auteurs indiquent qu'une forme simple de la methode 
est applicable et qu 'elle menerait a une reduction des coilts dus au reusinage, aux retards et a 
I' obsolescence premamree des fa�ades. 
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L'IMPLICATION DES MAITRES D'OUVRAGE AUSTRALIENS DANS LE 
PROCESSUS DE LA MAiTRISE D'OUVRAGE 

Dennis Lenard et Anthony Sidwell (page 385) 

Le haut niveau d' activite durant le boom de la construction des annees ' 80 a eu une grande 
influence sur les investissements des maitres d'ouvrage en Australie. Des etudes ont montre 
que la construction etait d'environ 20 ll 30% plus coilteuse et prenait prenait plus de temps que 
dans certains autres pays; cette situation incita les maltres d' ouvrage a investir ailleurs. Au 
debut des annees '90, la New South Wales Royal Commission into the Building Industry mit 
en lumiere l'incurie de l'industrie de la construction, et la Construction Industry Development 
Agency encouragea des reformes. Parmi les resultats tangibles, il faut mentionner le 
developpement de nouvelles procedures de maltrise d'ouvrage, surtout dans le secteur public 
dont les responsables ont regroupe leur pouvoir d'achat et developpe des approches mieux 
structurees, et en particulier les el{igences de prequalification. Cependant, une enquete recente 
sur !'attitude des maitres d'ouvrage faite par le Construction Industry Institute Australia (CIIA) 
revele que peu d'entre eux sont interesses a s'impliquer dans la demarche de la maitrise 
d'ouvrage, s'attendant plutot a ce que l'industrie de la construction s'occupe elle-meme de ses 
propres innovations et de son developpement et fasse jouer la concurrence pour choisir le 
soumissionnaire le plus efficace. Une analyse recente faite par McKinsey & Co a catalogue 
l'industrie de la construction australienne comme l'une des plus efficaces dans le monde; par 
contre, les recherches par le CIIA en ce qui concerne !'innovation dans la construction rev�lent 
que la structure de l'industrie refrene toute innovation reelle et que les gains de productivite re­
cents risquent d'etre ephemeres. 

COMBINAISON D'UN SYSTEME EXPERT DE REGLES ET D'UN RESEAU 
NEURONIQUE ARTIFICIEL POUR ESTIMER LA MAJORATION POSSIBLE 
LORS D'UNE SOUMISSION 

H. Li et P.E.D. Love (page 395) 

Cet article presente une nouvelle approche pour evaiuer le pourcentage de majoration de 
!'entrepreneur lors de !'estimation d'un projet de construction. n s'agit d'un syst�me d' aide a la 
decision appele InMES (Integrated Mark-up Estimation System) qui comprend un systeme ex­
pert controlant les regies de majoration et un systeme expert de reseau neuronique artificiel 
(Artificial Neural Network-based Expert System - ANNES). 

Une methode d'identification des regles a ete Jeveloppee pour generer les regles du reseau 
ANN. En utilisant les explications inserees dans le systeme expert renfermant les regles, le 
system InMES offre aux usagers des clarifications nettes pour justifier les raisons de la majora­
tion estimee. Des donnees sur les coilts obtenue� il partir de soumissions d'un entrepreneur 
'gagnant' ont ete employees pour 'former' le systeme ANN et, conjointement avec le sysreme 
expert de regles, pour determiner la majoration a laquelle on pourrait s'attendre pour un projet 
particulier. La combinaison des deux systemes pemtet de tirer profit de chacun d'eux. En parti­
culier elle facilite la comprehension du pourquoi et du comment la majoration est estimee; de 
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plus elle permet de justifier les effets des regles et  les contraintes sur !'estimation de la  majora­
tion par I' entreprise. 

Les auteurs suggerent que le systeme InMES propose pourrait aider les entrepreneurs a pre­
parer un pourcentage de majoration ration ne! pour leurs projets. Ce systeme pourrai t aussi les 
aider a prendre des decisions concemant la soumission, autrement dit a decider s'ils veulent ou 
non faire une proposition compte tenu de la majoration qu' ils ont estimee avec le systeme. 

FOURNITURE DES SERVICES DE DESIGN POUR DES PROJETS DE CON­
CEPTION-CONSTRUCTION 

Y.Y. Ling (page 405) 

Dans le cas des projets de conception-construction, I' entrepreneur a essentiellement deux pos­
sibilites pour remplir les tftches de design: soit l'emploi de designers a l' interieur de sa propre 
entreprise soit l'emploi de consultants extemes. Les inconvenients de la premiere solution sont 
les suivants: la 'proletarisation' des professionnels, le coilt eleve des frais generaux, et un cer­
tain manque de versatilite, de creativite. d' originalite, de competence et de flexibilite. Par contre 
cette approche 'interne' assure une meilleure integration et de meilleures communications. Par 
ailleurs les principaux avantages de l'emploi de consultants extemes sont: l' attrait de contrats 
mutuels et !'amelioration de la qualite du design. Neanmoins cette approche comporte des in­
convenients, a savoir: des relations de travail plus distantes. des difficultes pour controler et 
motiver les designers, une certaine faibleS�oe des liens de communication et des problemes de 
coordination. Deux etudes de cas montrent que le manque ou le maintien de professionalisme 
depend des qualites de \'entrepreneur en tant que leader, de ses competences en matiere de 
projets de conception-construction et du nombre de designers a l 'interieur de sa fmne, et qu'en 
fait le probleme ne repose pas sur la question de savoir si !'entrepreneur doit employer des 
designers a l'interieur de sa firme ou des consultants extemes pour realiser un projet. 

LA GESTION DE LA VALEUR: UN MO DELE POUR L' APPLICATION 
D'UNE ANALYSE CONJOINTE 

Anita M.M. Liu (page 413) 

Le souci du maitre d'ouvrage est tOujours d'optimiser les ressources investies dans le projet ou 
dans les services que le projet foumira en fin de compte. Cet objectif s'exprime souvent dans 
les parametres du pro jet, ii savoir la date de l'achevement, le prix et la quaiite du produit. Ces 
trois parametres sont interdependants et les decisions qu'ils impiiquent sont prises ii differentes 
etapes du projet. L'auteur propose un modele de decision qui inclut le concept de !'analyse de 
la valeur dans le processus de mairrise d 'ouvrage. L'analyse conjointe - une technique qui se 
retere a plusieurs criteres de decision convergeant en un point ideal du modele pour representer 
la solution ideale/preferee dans un espace multidimensionnel • est utilisee pour demontrer 
!' application de !'analyse de la valeur aux differentes phases de la prise de decisions 
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(preliminaires, partielles et finales) du modele de decision propose. 

VERS UN PROCESSUS INNOVATEUR DE LA MAiTRISE D'OUVRAGE EN 
CONSTRUCTION 

P.E.D. Love, M. Skitmore et H. Li (page 423) 

L' approche fragmentaire avec laquelle on aborde tradionnellement le processus de maitrise 
d'ouvrage en construction est un point faible qui fait bien souvent l'objet de reproches. Cet in­
convenient affecte l'efficacite des pro jets etant donne que les pratiques courantes de maitrise 
d'ouvrage n'encouragent pas reellement l'integration, la coordination et la communication entre 
les participants. De plus, il s' agit d'un groupe de participants change ant et ephemere dont les 
buts et les objectifs sont souvent divergents. Cette situation ne laisse aucune place a la creativite 
et a !'innovation au cours du processus de maitrise d'ouvrage. 

Pour surmonter ces difficultes, les praticiens et les chercheurs se sont toumes vers I' industrie 
rnanufacturiere afin d'y trouver des points de repere et une source potentielle d'innovation. En 
consequence, un nouveau concept connu sous le nom de 'Ingenierie concourente' (IC) a servi 
de point de depart a la recherche. 11 s'agit d'une approche holistique applicable au design, au 
developpernent et a la production d'un produit. Une equipe rnulti-disciplinaire est requise, et 
tous les participants sont regroupes des la phase de design afin d'identifier les questions qui 
pourraient surgir en aval suite aux decisions prises lors du design. Cet article suggere que la 
rnethode IC pourrait arneliorer la maitrise d' ouvrage en construction. Un modele simple illustre 
comment la methode IC peut accroltre l'efficacite d'un projet de construction. 

LA PASSATION COMPETITIVE DES MARCHES: ETUDE ET ANALYSE DE 
TRA VAUX PUBLICS EN SUEDE 

A.S. Meriaux (page 433) 

La concurrence est consideree comme une condition importante pour le bon developpernent du 
secteur des travaux publics. Les regles officielles du systeme s'efforcent d' assurer cette con­
currence. Cependant, la legislation semble entraver les innovations lors des contrats tradition­
nels. C' est pourquoi il est necessaire de develop per et de tester de nouvelles formes de contrat. 
Pour evaluer ces nouvelles formes de contrat, il est necessaire de clarifier I' etat actuel de la 
concurrence. 

Cet article presente une etude basee sur environ 300 projets (sur un total d'environ 1000 cas) 
realises de janvier 1994 a juin 1 996. Sur 150 entreprises qui ont depose des soumissions, 70 
ont obtenu des cornmandes. En Suede, ou 85% du march6 est controle par cinq entreprises, le 
nornbre rnoyen de sournissions s' elevait a 7 rnais ces soumissions presentaient de gran des 
variations de prix. Dans la plupart des cas, I' entreprise qui a offert la proposition la mains 
chere a ete retenue, et ce n' est que dans quelques cas que des offres plus cofiteuses rnais de 
meilleure qualite ont ete retenues. 
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LES STRATEGIES DE MAlTRISE D'OUVRAGE QUI ENCOURAGENT 
L'INNOVATION: L'ELltMENT FONDAMENTAL DES SYSTEMES 
D'INFRASTRUCTURE DURABLES DANS LE SECTEUR PUBLIC 

8 3 5  

John B.  Miller (page 443) 

L'efficacite et J'efficience des systemes et des services d'infraslructure du secteur public 
determinent souvent la performance economique et la qualite de vie dans une region. Ces sys­
temes satisfont des besoins humains essentiels tels que !'eau, le traitement de !'eau, l'energie et 
! 'habitat; de plus ils facilitent la circulation des personnes, des informations et des biens. 
Neanmoins, l'investissement public dans les infrastructures ne represente qu'une infune frac­
tion du Pm et ne sera jamais plus qu' un signe strategique de la part du gouvemement quant a 
I' orientation, les besoins et les exigences de la Societe. Les strategies de maitrise d'ouvrage du 
gouvemement sont critiques lorsque celui-ci defmit les modalires dans lesquelles les investis­
sements publics et prives, les ressources, le talent et l'energie s'appliquent aux services 
d'infrastructure. Les strategies de maitrise d'ouvrage qui encouragent !'innovation dans ce do­
maine particulier constituent une condition prealable indispensable pour assurer d'une fa�on 
durable, la livraison de services en continue! developpement, et en retour, eventuellement, un 
accroissemcnt de la performance economique regionale. Une description de projets choisis aux 
Etats-Unis, a Hong-Kong et au Canada est presentee afin de montrer comment les strategies de 
rnaitrise d'ouvrage peuvent fa�onner ! 'innovation pour assurer l'approvisionnement des in­
frastructures publiques. Des recornmandations generales et une structure plus flexible 
d'encadrement pour la livraison et le financement sont proposees. 

LA METHODE CONCEPTION-CONSTRUCTION • UN APER(:U DE CETTE 
METHODE A HONG KONG 

Julie K.W. Mo et Lai-Yin Ng (page 453) 

Dans la ville de Hong Kong, l'economie grandissante a eu un impact considerable sur les 
travaux de construction et d'infrastructure en terme de la dernande a la fois de la quantite et de 
la qualite. Un grand nornbre de projets recents ont implique des participants du monde entier, 
aussi bien dans des equipes de design que dans des equipes d'entreprencurs ou de rnaitres 
d'ouvrage. La cornplexite croissante des projets de construction et les exigences de plus en plus 
grandes en ce qui conceme les delais, les couts et la qualite de la part d'une clientele aux gouts 
plus raffmes ont incite a faire appel il des rnethodes de rnaitrise d' ouvrage plus innovatrices. 
Bien que la forme traditionnelle de maitrise d'ouvrage predornine encore, d'autres methodes 
telles que l'approche conception-construction et la gerance de construction, sont devenues de 
plus en plus frequentes durant la demiere decennie. 

Les opinions des professionnels divergent sur !'a-propos de la methode conception-construc­
tion rnalgre J'avantage indeniable de !'integration du design et de la construction que cette 
methode peut offrir. Pourtant, avec les changements de la demande et des tendances de 
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l 'industrie, on se demande si les professionnels locaux veulent vraiment donner une nouvelle 
image a cette methode. Cet article cherche a presenter une analyse comparative des opinions des 
architectes et des entrepreneurs de Hong Kong sur l'emploi de la methode conception-cons­
truction. Par le biais de cette etude, I' auteur espere qu' on pourra mieux apprecier la pertinence 
de cette methode pour I' acquisition des pro jets de construction a Hong Kong. 

LES MOTIV A TIONS DU MAITRE D'OUVRAGE ET LA STRUCTURE DU 
PROCESSUS DE MAiTRISE D'OUVRAGE DANS LE DOMAINE DE LA 
CONSTRUCTION 

R.A. Mohsini et C.H. Davidson (page 463) 

Une etude de la litterature sur la maltrise d' ouvrage fait ressortir la relation causale qui existe 
entre le maitre d' ouvrage, source de toutes les decisions strategiques (autrement dit, le cote de 
l'acheteur) et l'industrie de la construction avec sa structure et son fonctionnement (autrement 
dit le cote de la livraison de la marchandise ). De plus, la reponse de cette industrie en termes de 
performance, d'efficacite, de technologie et de tous les autres attributs du produit est consideree 
comme etant directement dependante de la fa� on dont le maitre d' ouvrage organise les 
parametres strategiques. La responsabilite du succes ou le fardeau de l'echec d'un projet et de 
plus l'efficacite et la productivite de l'industrie de la construction toute entiere semblent reposer 
sur les decisions du maitre d'ouvrage. Quant au cote responsable de la livraison du produit, il 
est depeint comme un groupe reactionnaire, prenant exemple sur le groupe responsable de la 
maitrise d'ouvrage car il insiste sur le fait que les maitres d'ouvrage restent toujours des de­
cideurs strategiques dans le processus de construction. 

Cependant les motivations des maitres d'ouvrage ont evolue d'une fa�on significative depuis 
les annees '70. La croissance rapide de la technologie, associee en contrepartie a des effets 
d'obsolescence et les consequences de ces effets sur les intentions des maitres d'ouvrage, ont 
pousse ces derniers a evaluer leurs decisions par rapport a la contribution de ces facteurs pour 
leurs propres affaires. Dans ce nouvel environnement, ou les batirnents sont consideres comme 
un moyen et rarement comme une fin en soi, les maitres d'ouvrage sont de plus en plus reti­
cents lt devenir des partenaires influents tlans le processus dt: construction. La relation causale 
traditionnelle entre la maitrise d'ouvrage et le cote responsable de la livraison, surtout en ce qui 
concerne !'innovation, l'efficacite et la productivite, disparait rapidement. La charge de faire 
progresser rapidement et continuellement !'innovation, d'identifier une demande sans cesse 
changeante et de delivrer des produits appropries est rapidement deplacee vers le cote de 
l'industrie responsable de la livraison du produit fini. 

AMELIORATION DE LA MAiTRISE D'OUVRAGE ET INNOVATION: LE 
CAS DES SERVICES DE SANTE PUBLIQUE 

Krisen Moodley, Christopher Preece et Roy Woodhead (page 473) 

Depuis 1979, le Royaume-uni a ete gouverne par le parti conservateur, et la lutte pour 
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I'efficience, !'uti lisation du marche comme regu lateur du monde des affaires et la  reduction des 
depenses pub liques sont devenues le fondement de l'ideologie politique du gouvemement. Les 
services de sante publique, anges gardiens de la medecine universelle, n'ont pas echappe a cet 
ideal, et i ls ont ece affectes par des restructurations majeures qui ont eu une serieuse influence 
sur le programme de developpement d'un des plus grands c lients en matiere de construction 
publique. 

Cet article donne un aper<;u de certaines experiences et de certaines questions qui sont sur­
venues au cours de cette periode de restructuration des services de sante publique. Les auteurs 
soul ignent particulil:rement les facteurs qui ont influence l'avenir des pro jets et les le�ons qui 
ont pu tllre utilisees par les maittes d'ouvrage au cours du processus. lis examinent egalement 
les changements apportes au processus de maitrise d'ouvrage pour repondre a la nouvel le 
structure de !'organisation et a !'introduction de principes commerciaux dans les services du 
secteur public. En conclusion les auteurs indiquent comment un maitre d'ouvrage important a 
adapte sa structure organisationnelle aux changements, aux pressions politiques excerieures et a 
une demande plus commerciale. 

LA MAiTRISE D'OUVRAGE ET L'INITIA TIVE DE FIN AN CEMENT PRIVE 

Hugh Mulcahy et Robert Scott (page 483) 

En matiere de maitrise d 'ouvrage, I' initiative de financement prive ('Private Finance Initiative -
PFI') pronee par le gou vernement britannique, n 'est pas independante de toute sttategie de 
maitrise d' ouvrage. Les concepts qui sous-ten dent cette approche, en effet, ont enttaine une 
dissociation enlre celui qui possl:de le batiment (le proprietaire) et celui qui se procure les com­
modices du batiment (le gouvemement- locataire). 

Traditionnellement, lorsqu'un ministere du gouvernement voulait acquerir des batiments pour 
son propre usage soit i l  passait un conttat de location avec un promoteur immobi lier, soit i l  
achetait un site e t  employait une  equipe professionnel le e t  un  enttpreneur pour construire le 
batiment, mais l'insuffisance des capitaux etouffait !'innovation. 

Avec !'initiative de financement prive, le gouvernement n 'a  plus vrai ment d' interet dans 
l'immobi lier. En effet, i l  se procure un ensemble de facilite.s en echange d' un certain paiement 
au cours de la duree du contra!. Toutes les responsabilites et tous les risques associes a la pos­
session d'un batiment reposent sur celui qui fournit les faci lites en question. L'emphase mise 
sur la fourniture de tous les services et I '  opti misation des ressources pendant la periode du 
conttat encourage le fournisseur a considerer la solution la plus efficace en matiere de cofit pen­
dant toute la dun�e des liens conttactuels. Par exemple, une approche innovatrice a l 'egard de 
!'utilisation de l'energie pourra necessiter un plus grand deboursement de capital initial mais 
permettra de faire des economies a long terme grace a une plus grande efficacice. Ainsi cette ap­
proche inn ovatrice sera le resu ltat de la strategic de maitrise d'ouvrage caracterisee par 
I' initiative de fmancemen t pri ve. 
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PERSPECTIVE DE COOPERATION DES MAiTRES D'OUVRAGE A VEC DES 
ENTREPRENEURS/CONCEPTEURS A L'ECHELLE INTERN A TIONALE 

Donald E. Mulligan et Moawia E. Abdelkarim (page 493) 

On a coutume de croire que les strategies adoptees par les grands ma1tres d'ouvrage reuvrant a 
l'echelle mondiale affectent directement ! ' innovation recherchee par les divers participants du 
processus de consrruction. Cet article decoule d'une recherche independante entreprise pour 
decrire une ou plusieurs t!tudes de cas afin de clarifier une stratt!gie de maltrise d'ouvrage qui 
encouragerait !'innovation au cours du processus de consttuction. 

Les auteurs examinent les slrategies de trois grands ma1tres d'ouvrage americains. Ceux-ci ont 
ete impliques intensivement dans des projets de consttuction mondiaux pendant plusieurs 
annees durant lesquelles chacun d'entre eux a reussi a batir une myriade de relations (ententes, 
co-entreprises, partenariats, etc.) avec plusieurs firmes etrangeres. De plus, ces entreprises 
americaines ont eu !'occasion d'explorer de nombreuses strategies de ma1trise d'ouvrage dont 
certaines fonctionnent bien dans certaines regions du monde mais absolument pas dans 
d'autres. 

11 y a des ma1tres d'ouvrage qui choisissent de garder la responsabilire du design dans leur 
propre entreprise. D'autres ont !'impression qu'il est preferable d'engager un organisme qui 
n'a pas de connection avec le ma1tre d'ouvrage pour pouvoir faire du projet un objet de creati­
vire. Les auteurs considerent que les facteurs les plus important lors du choix decisif d 'une 
strategic de maitrise d' ouvrage dependent de la culture de I' entreprise et du pays dans lequel le 
projet sera conslrUit. Les ma1tres d'ouvrage qui s'impliquent reellement dans leurs pro jets et 
qui sont conscients de la fa�on de faire des affaires dans un pays elranger doivent transmettre 
ce savoir-faire aux entrepreneurs, aux designers et aux foumisseurs. 

UN EXAMEN DES DECISIONS DE L'INDUSTRIE MANUFACTURIERE 
CONCERNANT L'INVESTISSEMENT DANS DE NOUVEAUX BATIMENTS 

Ian J. Murdoch (page 501) 

Cet article cherche a identifier les differents modes de comportement a l' egard de 
l'investissement dans les batiments par l'industrie manufacturiere en faisant une classification 
selon les categories industrielles, les etablissements et/ou les entreprises. 11 cherche d'une part a 
differencier les differents secteurs manufacturiers en fonction de leur tendance a investir dans 
de nouveaux batiments et dd'aulre part a detenniner si les entreprises investissent dans l'espoir 
de profits (scion le modele nt!o-classique) ou a investir 11 partir de reserves provenant de profits 
anterieurs (selon le modele realiste) ou si les depenses d'investissement sont une fonction de la 
profitabilite ou du taux de changement de profitabilite. Cet article explore egalement si la me­
nace de la concurrence est une motivation pour envisager l'investissement et s'il y a eu des 
changements d

, 
orientation des depenses de capital pour I' equipement de production plutot que 

pour l'investissement dans les batiments. Cette etude voudrait d'une part developper des 
modeles plus perfectionnes sur les comportements favorables a l'investissement plutot que de 
simples modeles de la demande, et d'autre part examiner les vrais motifs sous-jacents qui inci-
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tent a investir dans la construction (en utilisant les donnees empiriques recentes) et  par con­
sequent donner une meilleure connaissance des conditions du marche aux professionnels de la 
construction. 

CREATION D'UN ENVIRONNEMENT D' APPRENTISSAGE SUR 
CHANTIER • UNE APPROCHE BASEE SUR LA FORMATION CONTINUE 

Peter Murray et Ross Chapman (page 5 1 1 )  

L'apprentissage devient de plus en plus u n  facteur cle dans les entreprises qui s'efforcent de 
tirer profit du meilleur de la pratique professionnelle et des avantages de la concurrence. Dans 
l'industrie de la construction des Nouvelles Galles du Sud, cependant, les efforts dans ce sens 
ne sont pas integres dans la pratique courante, et de nombreuses fumes placent les exigences a 
coun tenne du projet avant toute tentative pour accroitre la productivite par le biais de 
I'apprentissage. Et pourtant, les avantages que tirent les entreprises qui creent un environne­
rnent favorable a l'apprentissage sont evidents. surtout si cette approche est basee sur le 
developpernent continue! du progres culture!. 

Cet article examine la fa�on dont une entreprise a releve le defi en creant un systeme 
d'apprentissage sur chantier. Utilisant la methode des etudes de cas, les auteurs etudient com­
ment Ies gestionnaires ont ere incites a considerer la formation continue comme une condition 
essentielle pour accroitre la productivite, et a perfectionner le niveau de competence de I'ouvrier 
sur le site meme du chantier. Selon les auteurs, les gestionnaires qui reconnaissent les caract.e­
ristiques cles de I' apprentissage sont mieux places pour les harmoniser avec les capacit.es 
intrinseques de la fmne et le comportement organisationnel qui sont indispensables pour 
ameliorer continuellement le milieu du travail. 

LES VOlES DE LA MAITRISE D'OUVRAGE - UNE PERSPECTIVE 
POLITICO-CUL TURELLE 

Robert Newcombe (page 523) 

Cet article porte sur !'usage et J'abus de pouvoir dans certains cheminements de maitrise 
d'ouvrage. L'auteur elargit la perspective theorique et presente une vue plus holistique des 
projets en se pla�ant sur le plan culture! et politique. Selon !'argument principal propose, la 
culture agit comme une force centripete sur les projets tandis que la politique peut etre conside­
ree comme une force centrifuge. Culture et politique ont des effets positifs et negatifs, et le role 
du gestionnaire de pro jets est d' arriver a un juste equilibre des forces conflictuelles en etablis­
sant et en maintenant un systeme 'd'equilibre dynamique'. L'etablissement d'un tel systeme est 
probablement plus facile si !'on utilise la voie de la gestion de la construction que lorsque I' on 
emploie la methode traditionnelle de design-appel d' offres-construction. L' inno-vation peut etre 
reprimee ou encouragee si le projet a une culture solide; quant a la politique, e11e est generale­
ment une force en faveur de !'innovation. 



840 Abstracts in French 

CO-ENTREPRISES DE CONSTRUCTION A HONG KONG 

Lai Yin Ng (page 535) 

La construction massive du metro dans les annees '70 a ere le point de depart des co-entreprises 
dans le domaine de la construction a Hong Kong, mais apres son achevement, le nombre de 
co-entreprises a baisse d'une fa9on significative. Neanmoins dans les annees '90, la tendance a 
repris a cause de la construction du nouvel aeroport de Hong Kong. Une etude recente indique 
que la co-entreprise est rare pour les projets de batiments publics et prives, mais qu'elle est 
beaucoup plus repandue pour les travaux de genie civil, et en particulier pour les travaux asso­
cies a I' aeroport proprement dit, con nu sous le nom de Airport Core Program (ACP). La 
majorit6 des contrats ACP ont ete adjuges a des co-entreprises du fait des risques financiers 
tlev6s dus a la grandeur des contr.ats et aux avant.,ges concurremiels n!suham de l'amalgame 
des ressources. Etanl donne que Hong Kong est en pleine p6rlode de developpcmem de 5es 
infrastructures, il est tout a fait a propos d'etudier !'application actuelle de la co-entreprise dans 
le domaine de la construction a Hong Kong et d' examiner son potentiel de developpement dans 
l'irnmediat. Une etude de cas reposant sur un des projets ACP a ete choisie pour illustrer les 
causes et les avantages de la co-entreprise. Les problemes inherents a ce type de projet de 
meme que les facteurs de succes sont egalement discures dans cette etude de cas. 

LA METHODE CONCEPTION-CONSTRUCTION POUR UN H6PITAL: UNE 
ETUDE DE CAS A HONG KONG 

Lai Yin Ng et Julie K.W. Mo (page 545) 

Les projets d'hOpitaux ont longtemps et6 construits a Hong Kong selon la methode tradition­
nelle de maitrise d'ouvrage. Recemment, cependant, les responsables des etablissements hospi­
taliers de Hong Kong ont commence a se demarquer de la norme pour la construction d'un 
hOpital au nord de la ville (North District Hospital) en utilisant la methode de maitrise 
d'ouvrage conception-construction. Cette methode employee aux Etats-unis et dans le 
Royaume-uni pour des batiments hospitaliers est consideree comme un choix 'dans le vent'. 
Cet enthousiasme est peut-etre dfi a la nature des projets hospitaliers qui sont toujours conside­
rables en termes de temps et de cofits. Techniquement les Mpitaux sont generalement tres 
complexes et de ce fait la methode conception-construction permet la flexibilit6 et la diversit6 
dans le processus de design et de construction. Le premier hopital construit a Hong Kong en 
utilisant la methode conception-construction a souleve un tres grand int6ret mais beaucoup de 
questions. Cet article cherche a repondre a ces questions et a attirer !'attention sur !'application 
de la methode conception-construction pour les etablissements hospitaliers de Hong Kong. 
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L'INFLUENCE DE LA CULTURE SUR LA MAiTRISE D'OUVRAGE DANS 
LA CONSTRUCTION 

A . B .Ngowi (page 555) 

L'application de la technologie de !'information trouve constamment sa place dans l' industrie 
de la construction et entraine une utilisation de nouveaux systemes de maitrise d'ouvrage 
fondes sur I 'hypothese que le systeme de ma1trise d'ouvrage tradition ne! est desuet et incapable 
de faire face a la complexite des nouvelles demandes. Cependant, les nouveaux systemes sont 
souvent caducs parce que dans la plupan des cas, ils ne tiennent pas compte du contexte cul­
ture! des interesses (clients, designers, membres de l'equipe de construction et le public en 
general). 

Une enquete menee dans l'etats membres de la Communaute de developpement de l'Afrique du 
Sud a montre que les resultats d'un systeme de maitrise d 'ouvrage employe pour des pro jets 
dans lesquels les interesses avaient des milieux culturels similaires, etaient differents des resul­
tats obtenus dans les cas ou les interesses provenaient de milieux culturels differents. L'auteur 
considere que les aspects techniques des sysremes de maitrise d'ouvrage dans le domaine de la 
construction ne peuvent pas assurer le succes du processus et il conclut en soulignant que 
!'innovation dans ces systemes devrait egalement prendre en consideration la culture des inrere­
sses. 

AMELIORATION DE LA PRODUCTIVITE DANS LE DO MAINE DE LA 
CONSTRUCTION A SINGAPOUR: LES CLAUSES CONTRACTUELLES ET 
LA MAITRISE D'OUVRAGE 

George Orori et Philip Chan (page 565) 

Singapour, qui fait face A un manque crucial d' ouvriers, apporte beaucoup d'attention A la 
formulation et a !'application de programmes qui visent a accroitre la productivite de la cons­
truction, et par consequent a reduire le nombre d' ouvriers pour realiser les pro jets necessaires 
au developpement du pays.Ce besoin d'accro!tre le niveau de productivite de la construction a 
Singapour s'est focalise sur la creation de mesures d'incitations, d'informations et de conseils 
aux entrepreneurs pour qu'ils adoptent des techniques et des equipements appropries pour leurs 
projets. Des efforts ont egalement ete faits pour promouvoir !'utilisation de designs standard et 
de composants prefabriques. Ainsi, cette emphase sur I' accroissement de la productivite de la 
construction s'est concentree sur !'aspect economique et technologique de la productivite et sur 
les mesures que les entrepreneurs devraient prendre. 

Les auteurs etudient le role que les clients du secteur public et du secteur prive peuvent jouer 
pour augrnenter la productivite a Singapour. lis discutent aussi comment les clients peuvent 
contribuer a cet effort national lorsqu'ils choisissent un mode de maitrise d'ouvrage dans la 
pratique courante. De plus, ils insistent sur les implications des clauses incluses dans les for­
mulaires standard du contra! de construction en usage a Singapour, toujours dans le but 
d' accroitre la productivire dans la construction. lls soutiennent cependant, que, meme si la re-
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daction appropriee de certaines clauses specifiquement pertinentes dans les documents de 
contra! pourrait mener au succes des incitations a la productivite, il est fort probable que cette 
mesure modifierait la repartition des risques dans le contra! de construction. I! serail done 
necessaire de prevoir de nouveaux arrangements contracruels pour une meilleure adaptation a ce 
changement 

UNE REPONSE AUX CHANGEMENTS DU MARCHE: MAiTRISE 
D'OUVRAGE ET GESTION DE PROJETS RESIDENTIELS DANS LE 
SECTEUR PRIVE A SINGAPOUR 

George O£ori, Christopher Leong et Teo Pin (page 575) 

Depuis la fin des annees ' 80, les pri.x de l'immobilier ont augmente d'une fa�on significative a 
Singapour - surtout dans le cas des unites residentielles du secteur prive. Les acheteurs/ con­
sommateurs sont mieux inforrnes et plus clairvoyants. Panni les objectifs des clients, ce sont 
les delais et la qualite de la construction plutot que les cofits qui retiennent I' attention des pro­
moteurs prives. Cette attitude a radicalement modifie les preoccupations anterieures qui por­
taient generalement sur la minimisation des cofits et en particulier sur le cofit initial de construc­
tion. Avec les changements des divers aspects du marche de l' immobilier, on apporte plus de 
soin non seulement a la surveillance et a la supervision de la construction sur chantier pour as­
surer un plus haut niveau de qualite de l'ouvrage, mais aussi a la preparation preliminaire du 
design et aux differentes methodes de maitrise d'ouvrage. 

Cet article etudie la situation courante de la maitrise d' ouvrage et de la gestion des projets de 
construction pour des clients de Singapour en illustrant particulierement le developpement resi­
dentiel prive. n decrit la nature de la maitrise d'ouvrage et les strategies/procedures de la ges­
tion, de meme que I' evolution de ces processus et des facteurs critiques qui les ont influences. 
Enfin cet article presente les perspectives d' avenir de ces processus et propose des meilleures 
fa�ons et des meilleurs moyens pour que les fumes puissent s'adapter rapidemenc aux change­
ments de I' environnement. 

LES PIEGES DE LA METHODE DE MAiTRISE D'OUVRAGE 
CONSTRUCTION-FONCTIONNEMENT • TRANSFERT: QUELQUES 
EXEMPLES DANS LE DOMAINE DES TRANSPORTS THAILANDAIS 

Stepben Ogunlana (page 585) 

Beaucoup de pays en voie de developpement considerent que le financement prive est la solu­
tion pour leurs projets d'infrastructure. C'est pour cette raison qu'ils utilisent de plus en plus 
differentes formes de l'approche construction-fontionnement-transfert (en anglais: BOT) dans 
plusieurs pays. Les promoteurs de ces projets ont tendance a concentrer presque exclusivement 
sur les aspects techniques et commerciaux. Cependant I' experience de projets dans le domaine 
des transports en Thailande montre que lcs previsions economiques devraient etre traitees pour 
ce qu'elles sont, autrement ditjuste des 'previsions'. La realite peut etre tout a fait differente si 
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les aspects contractuels des projets soot negliges. Considerer le gouvemement du pays-h6te 
comme un partenaire est une grande erreur. Si le gouvemement tergiverse ou se montre inca­
pable de livrer ce qu'il a promis a l'une ou !'autre des trois etapes du processus, les conces­
sionnaires se retrouvent avec un projet qui, economiquement, ne peut pas remplir ses 
promesses. Pire encore, les concessionnaire sont souvent incapables de redresser la situation 
par un recours juridique. 

Dans le cas de la deuxieme phase du systeme routier, la compagnie concessionnaire a realise 
une percee technique d'importance mais un conflit avec les autorites locales a completement 
ruine toutes relations. En ce qui conceme le projet de 1' autoroute a peage, le gouvemement a ete 
incapable de remplir ses obligations de contrat rapidement, et de ce fait les concessionnaires ont 
connu de grandes difficultes. Pour reussir, il faut que les projets 'BOT' dans les pays en voie 
de developpement soient focalises sur les responsabilites du gouvemement h6te et sur la fa9on 
de traiter les carences ou le manque de cooperation des gouvemements pour remplir leurs obli­
gations contractuelles. 

RELATION ENTRE LES PARTIES INTERESSEES ET LES TECHNIQUES 
SOPHISTIQUEES DE MAiTRISE D'OUVRAGE 

Angels Palmer et Denny McGeorge (page 595) 

Les techniques modemes de la gestion de la construction pronent une approche holistique pour 
resoudre les problemes dus a !'implication des differentes parties interessees dans un projet 
donne. Cependant, bien qu'on reconnaisse !'importance de !'application de ces techniques, on 
ne s'est pas encore penche sur la fa9on concrete de les mettre en reuvre. En ce qui conceme le 
partenariat par exemple, on reconnait le besoin d'inclure tous les participants qui ont un interet 
dans le projet, mais il n'y a aucun moyen pour faire face au fait que les procedures de maitrise 
d'ouvrnge existantos ne permettent !'engagement et par consequent la participation des sous­
entrepreneurs que vers la fin du pro jet. A cette etape, tout avani.age qui pourrait evemuellement 
resulter de ce partenariat est completement perdu. 

Cet article examine le r61e du sous-entrepreneur en tant que partie prenante dans le projet de 
construction. D souligne comment les differences de pouvoir qui existent actuellement soot un 
obstacle au concept de participation des interesses; des recommandations soot proposees pour 
que cette barriere puisse eventuellement tomber. 

LES IMPLICATIONS DES QUESTIONS ENVIRONNEMENTALES SUR LA 
MAiTRISE D'OUVRAGE 

Chrlstine L. Pasquire (page 603) 

Cet article aborde un certain nombre de notions relatives a 1' environnement et a la legislation 
dans ce domaine qui affectent l'industrie de la construction. Ces questions sont regroupees 
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selon une structure qui les met en relation avec le processus de construction et qui permet de Ies 
representer graphiquement par un mode le de mal'trise d' ouvrage. En conclusion, une solution 
alternative est proposee; elle met en evidence le besoin de nouvelles recherches. 

LES METHODES CONCEPTION-CONSTRUCTION EN FINLANDE 

Plrjo Pernu (page 615) 

Afm d'employer avec plus d'efficacite non seulement I' expertise technique et financiere mais 
aussi les capacites d'invention de l'industrie de la construction, de grands efforts ont ete faits 
en Finlande pour developper des outils a !'intention des mal'tres d'ouvrage pour la realisation de 
blitiments ou autres amenagements. Ces efforts ont ete concentres sur le developpement de 
l'appel d'offres et sur les methodes de mal'trise d'ouvrage dans le but d' ameliorer la producti­
vite a la fois du marche domestique et du marche de !'exportation. 

Cette etude vise a aider les mal'tres d'ouvrage a utiliser la methode conception-construction de la 
fa�on la plus adequate pour satisfaire Ieurs objectis specifiques. 11 y a trois types de methodes 
de conception-construction qui different selon les objectifs ultimes du mal'tre d' ouvrage: (i) le 
maitre d' ouvrage fait jouer la concurrence pour a voir le prix le plus bas, (ii) il met I' emphase 
sur I' optimisation des ressources financieres ou (iii) il vise a atteindre le plus ha ut niveau de 
qualite. 

Lorsqu'il y a competition pour le prix, c'est la soumission la plus basse satisfaisant les exi­
gences de qualite, qui sera choisie. Lorsque la soumission correspond a l'optimisation des res­
sources, la methode conception-construction est plus difficile parce que le choix doit etre base a 
la fois sur le prix et sur la qualite de la solution de design selon les principes de I' analyse de la 
valeur. La troisieme methode qui se refere a la qualite est consideree comme la meilleure en 
Finlande. En effet, le prix cible est deja fixe dans l'appel d'offres et I' evaluation est uniquement 
basee sur la qualite de la solution de design proposee par le sournissionnaire. 

Le grand probleme est de developper des documents d'appel d'offres qui soient appropries et 
faciles a utiliser pour differents projets de construction et pour difterents mal'tres d'ouvrage. 
Une solution consiste a elaborer un modele de documents qui comprend trois parties. Le 
programme d'appel d'offres variera en fonction de l'objectif specifique de l'approche concep­
tion-construction adoptee et des conditions de contra! imposees par chaque maitre d'ouvrage. 
Quant aux instructions de design, elles seront preparees separement pour chaque projet. 
Cependant la structure et le contenu logique de chaque document seront toujours les memes. 
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GESTION ET DIFFERENCES CULTURELLES; L'ETUDE DE CAS D'UNE 
ENTENTE TRANS-A TLANTIQUE DANS LE DOMAINE DE LA CONSTRUC­
TION 

Roberto Pietroforte (page 625) 

Des ententes de longue duree sont un outil viable pour les entrepreneurs generaux; elles leur 
permettent de trouver leur place sur les marches intemationaux et d'accroitre I' ampleur de leurs 
services A la clienrele. Contrairement A ce qu' on a coutume de croire, cette opportunite n 'est pas 
reservee aux grandes fmnes comme le montre la stabilite de !'entente qui s'est developpee entre 
une entreprise italienne et une entreprise americaine, toutes deux de taille moyenne. 

Cet article illustre les defis que representent d'une part le developpement et la solidit6 de cette 
forme de collaboration et d'autre part le type d'efforts de gestion et de ressources qui sont 
n6cessaires dans une telle aventure bi-culturelle. La comprehension du milieu corporatif et du 
milieu national, la continuite d'un engagement et d'un mode de communication de haut niveau 
par les gestionnaires, enfin une mentalite de gagnants et une confiance reciproque sont les 
facteurs d' un veritable succes. 

STRATEGIES DE PREQUALIFICATION ET PRESENTATIONS EN EQUIPE 
PLUS EFFICACES DANS LES RELATIONS CONTRACTUELLES 

Cbristopber Preece, Krisen Moodley et Tony Putsman (page 633) 

Les procedures de pre-qualification sont generalement utilisees pour evaluer les services 
contractuels qui permettent une concurrence baste en premier lieu sur la reputation de la qualite 
des services et en second lieu sur le prix. Pour assurer sa reussite, une firme a besoin de com­
muniquer un message clair et persuasif au client et 11 ses conseillers. Les presentations de pn!­
qualification pennettent aux clients de faire un choix plus eclaire et par consequent d'ajouter 
une plus-value au processus de maitrise d'ouvrage. Des presentations personnelles completees 
par des brochures et par une bonne publicite devraient etre planifiees et coordonnees pour 
communiquer un message coherent. L' objectif est de bien comprendre les exigences du client 
en matiere d'information et de clarifier ses attentes et ses besoins specifiques. 

La promotion des services exige un mode de communication de bonne qualite fonde sur la 
valeur des services et sur la reputation de succes de la fume. 11 est probable que les bonnes oc· 
casions ne se concretisent que par le partage de !'information qui importe aux clients pour leurs 
projets. L'organisation des equipes de presentation a besoin d'i!tre renforcee par une coopera­
tion multi-fonctionnelle pour pouvoir beneficier des avantages de la concurrence. De plus en 
plus, les clients cherchent 11 etablir des liens 11 long terme en s' appuyant sur un partenariat de 
groupes organisationnels compatibles. Ce besoin necessite d'apporter plus d'attention aux 
communications personnelles, aux negociations et aux services aux usagers pour donner toute 
satisfaction A la clienrele. 

Cet article souligne que le processus qui allie intelligence et information est une bonne fa�on 
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d' aider les equipes a centrer leurs disc ours sur les exigences des clients. I! met en evidence le 
role du marketing dans le processus de prequalification, et il identifie les competences de ges­
tion et les exigences de formation. Il examine la maniere d' ameliorer I' efficacitt de cette etape 
vitale du marketing des services contractuels. Enfin, une etude de cas decrit brievement com­
ment un grand entrepreneur en construction du Royaume-uni a essaye d' appliquer une 
approche plus efficace et mieux ciblee du marketing au cours du processus de pre-qualification. 

LES SYSTEMES DE MAiTRISE D'OUVRAGE ET LES MESURES 
ECONOMIQUES DE PROTECTION CONTRE L'INCENDIE PENDANT LA 
CONSTRUCTION 

M.C.Puybaraud et R. Barham (page 643) 

Les risques d'incendies sont plus grands pendant la construction ou la renovation des blitiments 
parce qu'il y a une grande quantite de produits combustibles en contact avec un grand nombre 
de sources potentielles d'ignition. Sur un total de 618 incendies au cours de la construction de 
blitiments en 1 993 dans le Royaume-uni, 50% etaient premedites ou probablement premeditts. 
Malgre les assurances, les pertes financieres sont considerables et finalement tous ces cofits 
doivent etre supportes par la Societe. Bon nombre de ces incendies pourraient etre evites, ou 
tout au moins limites quant aux degftts si !'on developpait et si !'on appliquait des plans de 
protection preventive et des mesures de gestion de securite qui sont en fait strictement imposes 
des le debut du processus de maitrise d'ouvrage. 

Cet article souligne le besoin d' elaborer des sysremes de gestion de la prevention des incendies 
pour les grands projets de construction (et meme pour tous les projets) afin de reduire les 
risques de feu et de limiter a un minimum les consequences qu'il peut entrainer. 

CONSEQUENCES D'UNE MAiTRISE D'OUVRAGE MAL STRUCTUREE 

Stephen G. Revay (page 655) 

L'industrie de la construction est extremement fragmentee a la fois sur le plan geographique et 
au niveau de ses produits. Les participants de I' industrie sont differents Ies uns des autres par 
leurs activites, Ieurs interets et leur organisation. 

Par consequent, lorsqu ' on essaie de dUinir ce que represeme une mattrise d'ouvrage mal 
structuree et ses consequences les plus probables, aucune reponse simple n'est possible. 
Neanmoins il faut trouver one solution non seulement pour ceux qui sont directement impliques 
dans le processus de construction mais aussi pour sauvegarder les interets de ceux qui sont 
indirectement impliques qui pourraient egalement en supporter les consequences si le projet 
toumait mal. 

Cet article examine les aleas des systemes de maitrise d'ouvrage les plus souvent employes en 
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soulignant les consequences de leurs defauts potentiels. 

LES SYSTEMES DE MAiTRISE D'OUVRAGE: UNE VUE DE HONG KONG 

Steve Rowllnson (page 665) 

L'industrie de la construction de Hong Kong conna1t un succes extraordinaire. Un de ses sym­
boles, la Banque de Hong Kong, a montre la voie en construisant des batiments qui refletent 
!'innovation et la modemite, comme en temoignent a la fois son siege social le plus recent et 
meme le precedent construit en 1935. Hong Kong a egalement connu un grand succes avec des 
projets ayant recours a 1'approche de maitrise d'ouvrage 'BOT' (construction-fonctionnement­
transfert) et son nouveau projet d'aeroport presente de nouveaux defis qui ont ete abordes avec 
vigueur et detennination. 

Derriere ces nouvelles approches se cache une certaine inertie due a !'influence de la tradition 
dans le domaine de la construction. Pour bien comprendre l'industrie de la construction de 
Hong Kong, il faut tenir compte du fait que le coat du terrain par rapport a celui de la 
construction est de 80:20. Ce coat tri:s eleve du terrain donne plus d'importance a la rapidite de 
la construction qu 'a I' innovation, et dans cette situation il faut des moyens testes et meme 
eprouves pour atteindre un tel objectif. 11 ne faudrait pas oublier, cependant, que Hong Kong 
est le reflet d'un melange extremement interessant des coutumes de !'Est et de l'Ouest et  
I' impact de la culture unique de cette ville appara1t clairement dans les pro jets de construction. 
L' auteur prend I' exemple du Centre des conventions et des expositions pour illustrer cette 
influence de la culture sur la construction et sur la performance des projets. En conclusion il 
propose une discussion concern ant I' emprise de la culture sur la gestion des pro jets. 

L'INFLUENCE DES SYSTEMES DE LIVRAISON ET DES METHODES DE 
REMUNERATION SUR LA CONSTRUCTION DES ETABLISSEMENTS 
SCOLAIRES 

James R.. Sears, Gulllermo F. Salazar et Roberto Pietrororte (page 673) 

Aux Etats-unis, les institutions de I' enseignement font face a un arriere considerable de travaux 
d'entretien differes et aux defis d'optimiser les rares ressources disponibles. Pour trouver plus 
facilement des solutions a ces problemes, cet article presente en premier lieu !'importance rela­
tive de 19 objectifs differents de projets de construction. Ensuite, les auteurs explorent !'impact 
specifique de divers systi:mes de construction et de plusieurs methodes de remuneration sur les 
coats, l'echeancier de la construction, et la performance concemant la qualite de 33 projets de 
construction scolaire. Des recommandations sont proposees a propos du calendrier des opera­
tions et de l'encha1nement des decisions initiales associees a la distribution des roles, des res­
ponsabilites et des risques supportes par les parties contractantes. Finalement un arbre de deci­
sion perrnettant de selectionner un systeme de livraison et une methode de remuneration est 
propose. 
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APPLICATION DES SYSTEMES DE QUALITE DANS LES PROJETS DE 
CONSTRUCTION 

AUredo Serpell et Alfredo Sarmiento (page 681) 

Les auteurs presentent un resume des principales caracteristiques, des problemes, des limites et 
des a:vamages du processus d' application des syst�mes de qualite bases sur ISO 9000 dans des 
projeLS de coMtruclion au Chlli. A la demande d'un mniue d' ouvrage, ce processus 
d'application fut utilise par differentes entreprises de construction qui n'avaient aucune experi­
ence anterieure avec les systemes de qualite ou ISO 9000. Les differentes phases du processus 
son! d6crites. Les caracteristiques paniculieres et plus generales du processus et les le�ons que 
!'on peut en tirer sont analysees selon I' appreciation de divers participants. Un interet particu­
lier est apporte A I' impact que les systemes de qualite peuvent a voir sur les relations qui se 
developpent entre le maitre d • ouvrage et les entrepreneurs. Enfin des recommandations sont 
proposees pour ameliorer le processus d'application des sytemes de qualite dans les projets de 
construction et pour leur application eventuelle dans des pays qui ont peu d'experience de ce 
domain e. 

LE MANQUE DE SENSIBILITE AUX PROBLEMES DES MAITRES 
D'OUVRAGE OCCASIONNELS DANS L'INDUSTRIE DE LA CONSTRUC­
TION DU ROYAUME-UNI 

Aslf Sharif et Roy Morledge (page 693) 

La plupart des maitres d'ouvrage de l ' industrie de la construction dans le Royaume-uni 
constituent de petits groupes occasionnels. Meme lorsque les maitres d'ouvrage appartiennent A 
de gran des corporations, ils sont divises, regionalises ou subdivises de telle sorte qu 'ils appar­
tiennent egalement a ce type de clientele. Un grand nombre de cadres sont deplaces a l'interieur 
de leurs entre prises ou entre plusieurs organisations, et il est peu probable qu' ils aient la pos­
sibilite d'acquerir de !'experience sur les processus associes a la maitrise d'ouvrage dans le 
batiment. 

Les auteurs examinent les problemes rencontres par un echantillonage de ce type de clientele et 
recherchent s'il existe des mecanismes dans ce secteur pour les resoudre ou tout au moins pour 
trouver des ameliorations strategiques a long terme. La frequence des differents types de prob­
lemes et leurs causes sont etudiees; !'implication des maitres d' ouvrage dans le choix des strate­
gies et des participants A la phase qui precMe la construction ainsi que leur niveau de compre­
hension du processus de maitrise d' ouvrage sont analyses. Tout changement dans les relations 
entre Ies participants durant le processus de maitrise d' ouvrage est egalement pris en consi­
deration. En conclusion, les auteurs presentent le type et !'importance des problemes identifies 
par les maitres d'ouvrage occasionnels et resument les etapes adoptees par ces clients pour 
trouver des solutions a long terme. 
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LES STRATEGIES DE MAiTRISE D'OUVRAGE - L'INNOVA TION ET 
L'EVALUA TION DU SUCCES D'UN PROJET DE CONSTRUCTION 

Adrian J, Smith et Brian Wilkins (page 703) 

J usqu 'a quel point le choix de la strategie de maitrise d' ouvrage adoptee par le client limite ou 
encourage I' innovation de la part des autres participants charges de la livraison d'un projet de 
construction? De nombreuses causes affectent cette situation. Celles-ci incluent evidemment le 
type de projet, la localisation, la disponibilite des ressources et les contraintes de temps et de 
coilt, mais le facteur peut-etre le plus important est de savoir a quel point le maltre d'ouvrage 
comprend et est capable de communiquer ce qu' il veut reellement, autrement dit a quel point il 
peut faire une description adequate de ses intentions. Tous ces facteurs pourraient etre exprimes 
en fonction des risques que toute nouvelle approche fait courir aux differentes parties 
irnpliquees et en fonction des penalites qui surviendront vraisemblablement si Ies chases ne 
s 'arrangent pas selon les plans. Les auteurs se posent la question de sa voir si les methodes in­
novatrices sont desirables et si elles doivent etre encouragees surtout en ce qui conceme le 
design, les strategies de maitrise d'ouvrage et Ies methodes de construction. Toutes ces ques­
tions devraient Stre ponderees par le client a la phase initiale de la preparation du mandat. 

Les auteurs essaient d'aborder ces questions en se referant a !'etude de projets realises a Hong 
Kong. lis exarninent la strategie de maitrise d'ouvrage employee et le degre d'incorporation des 
innovations, afin de mettre ces facteurs en parall�le avec le succ�s du projet. Enfin ils indiquent 
Ies facteurs qui semblent critiques lorsque I' innovation est un succes du point de vue du client 

L'EQUIPE DE CONSTRUCTION - UNE CLE POSSIBLE DE LA MAiTRISE 
D'OUVRAGE: EVALUATION D'UN 'INVENTAIRE' DE DIVERSES 
PERCEPTIONS DU MOl DANS LE R6LE DE L'EQUIPE SELON LA 
METHODE DE BELBIN 

James Somrnerville et Shirley Dalziel (page 71 1 )  

Pour garantir I '  introduction de nouvelles formes d'innovation dans l a  ma1trise d'ouvrage, il est 
necessaire de passer en revue les differents processus de selection conc;:us pour constituer une 
equipe multi-disciplinaire. D' autres industries ont entrepris de puis bien long temps des tests 
psychometriques pour evaluer les membres eventuels d'une equipe afin de determiner et 
d'exploiter le potentiel specifique de chaque individu. 

L'utilisation de l'inventaire des diverses perceptions du moi dans le role de l'equipe ('Belbin's 
Team-Role Self-Perception Inventory') permet d' identifier non seulement le role particulier de 
chaque equipier mais aussi les predispositions de chaque individu pour le rOle qu'il devra jouer 
dans l'equipe. Une analyse des reponses obtenues aupres de p1usieurs cohortes d'etudiants 
appartenant a diverses branches industrielles illustre des differences significatives a l'interieur 
des groupes. Selon Ies auteurs, les rc!sultats soulevent des questions fondamenta1es au sujet de 
!' innovation de la maitrise d'ouvrage dans le domaine de la construction en ce qui conceme le 
developpement et la composition des equipes. 
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CRISE DE LEGITIMATION ET INNOVATION DANS LE DOMAINE DE LA 
GESTION DE LA CONSTRUCTION 

F.R.Stansfield (page 723) 

Les concepts a la base de la theorie sociale d'HabeiTilas offrent un cadre de reference permettant 
de faire une analyse critique de la gestion dans le domaine de la construction et plus speci­
fiquement dans le domaine du developpement des bil.timents de sante publique dans le 
Royaume-uni. Tandis que les post-modemistes considerent que la societe a deja change, 
Habermas voit la societe modeme comme un projet en continue! devenir. La societe peut con­
naitre des crises a differents niveaux: economique, politique et socio-culturel, ces crises agis­
sant les unes sur les autres pour des raisons qui decoulent de problemes courants, en particulier 
dans le domaine de la gestion de la construction du Royaume-uni. Ces difficultes inc!uent une 
crise de legitimation puisque des changements economiques et administratifs ont sape les dis­
positions courament acceptees et la culture qui sous-tend la construction, par exemple, dans les 
services nationaux de la sante. L' importance du partage de ces notions est renforcee par les 
travaux recents d'Habermas qui fait une distinction entre la communication dirigee vers un 
objectif et la communication qui renforce une meilleure comprehension mutuelle. Alors que les 
methodes de gestion de projets se sont developpees au Royaume-uni dans le but d'amplifier au 
maximum la communication dirigee vers un seul objectif, des problemes ont surgi parce que 
ces methodes ont ignore les multiples niveaux de communication qu'il est indispensable a 
considerer pour atteindre le succes. Les accords realises gril.ce au partenariat constituent une 
fa9on de resoudre le probleme, et la comprehension des besoins de socialisation devrait 
ameliorer ce type de procedure. La theorie d'Habermas met a notre disposition un outil 
anillytique qui complete !' investigation empirique. Cette theorie offre non seulement une 
capacite d'interpretation pour expliquer les nouvelles innovations dans le domaine de la gestion 
de la construction mais aussi une capacite de prospective pour suggerer des ameliorations. 

CHANGEMENTS DANS LES RELATIONS ENTRE LES CLIENTS ET LES 
AMENAGISTES: L'UTILISATION DES NOUVELLES NORMES FONC­
TIONNELLES ASTM/ANSI POUR LA MAlTRISE D'OUVRAGE DES !M­
MEUBLES A. BUREAUX 

Fran9oise Szigeti, Donald N. Henning et Gerald Davis (page 733) 

Cet article place le processus de maitrise d' ouvrage dans le contexte changeant des relations 
entre les interesses; il etudie les tensions qui, de nos jours, ont une influence sur ces relations. 
Au creur du processus de maitrise d' ouvrage se trouve la tache esentielle qui consiste a definir 
ce qu'il faut bdtir, dans que! but et que! doit etre le niveau fonctionnel a atteindre. 
L'amelioration des decisions strategiques prises par le maitre d'ouvrage potentiel ou !'occupant 
durant la phase preliminaire de planification (qu'on appelle la phase d'initiation du projet) est 

.d'une importance majeure si !'on veut apporter des reponses valables dans un climat de ten­
sions; en effet, la strategic d'attraction sur un produit ou un service est generalement plus effi­
cace que la strat6gie oblique qui necessite de pousser un produit ou un concept. Un ensemble 
de nouvelles normes ASTM/ANSI et des Outils et Methodes Fonctionels (Serviceability Tools 
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and Methods - ST&M) peuvent foumir aux maitres d' ouvrage et aux occupants de b�timents 
une fa�on sysrematique, detaillee, complete et facile pour arneliorer la qualite de !'information 
dont ils dependent pour elaborer leurs decisions strategiques concemant les exigences fonc­
tionnelles d'un projet de conslnlction. 

EMPLOI DE LA METHODE CONCEPTION-CONSTRUCTION POUR UN 
PROJET DE RENOVATION COMPLEXE A HONG KONG: LE CHAMP DE 
COURSES DE HAPPY V ALLEY 

C.M. Tarn (page 743) 

La methode de maltrise d'ouvrage conception-construction a ete progressivement acceptee a 
Hong Kong par l 'industrie de la construction au cours de ces dernieres annees. 11 s'agit d'une 
nouvelle approche a Hong Kong, meme si son nom etait deja familier depuis plusieurs 
decades. Cette methode s'est averee satisfaisante pour des projets standard a petite echelle, dont 
la qualire du design et de la construction n'etaient pas d'un interet primordial. Cependant son 
application n'avait pas encore ere testee li Hong Kong pour de grands projets de 1 .2  milliards 
de $HK (c'est-a-dire 153 millions de $ arnericains). 

L'objectif de cette etude est d'exarniner les avantages et les difficultes que le maitre d'ouvrage 
peut rencontrer lorsqu'il veut appliquer la methode conception-conslnlction a Hong Kong pour 
un projet complexe de grande envergure. Une etude de cas sur le projet de renovation du 
champ de courses de Happy Valley illustre 1' application, la performance, les avantages et les 
inconvenients de 1' approche conception-conslnlction. 

QUAND LES ENTREPRENEURS OFFRENT UN CONTRAT GLOBAL AUX 
MAITRES D'OUVRAGE, IL Y A UN CHANGEMENT DANS LA CULTURE 
DES RELATIONS CONTRACTUELLES 

Wilco Tijhuis et Ger Maas (page 751) 

Dans le cadre d'un projet de recherche de plus grande envergure, cet article fait specifiquement 
le point sur !'experience des entrepreneurs qui offrent unc plus-value explicite il. lcurs projets de 
conStruction. La procedure consiste non seulemcnt a livrer le b.itiment au client mais aussi a 
offrir une certaine periode de maintenance (outre les garanties nonnales) par exemple en cas de 
cllangcment d'usage. Cette proc<!dure correspond en fait a l 'approchc 'CTM' qui lnclu� cons­
tructiorH:numcrt-maintcnance (en anglais: BTM - Build-Transfer-Maintenance). L'enrrepreneur 
accrott l'envergure de sa tache qui ne consiste plus a foumir uniquement un blltiment au client 
mais a devenir un fournisseur de tous les services pendant le cycle de vie de la construction. 
Quand on elargit les objectifs de la phase de design et de la construction pour inclure une phase 
de maintenance totale, il est possible de faire plus de profits et d'assurer plus de continuire a 
long terme mais il faut qu'il y ait de fortes probabilitC.s de reduire les risques grace il. !'or­
ganisation du projet. Si !'on suppose que les coats d'un projet de construction ont plus elevts 
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durant la periode d'exploitation que pendant la periode de construction proprement dite, cette 
approche est plus interessante pour les clients et pour les entrepreneurs, aussi bien dans 
l' immediat que dans un proche avenir. Une etude de cas recente est brievement decrite. Les 
resultats sont principalement centres sur la fa�on dont les entrepreneurs devraient developper 
leur strategie. Ces resultats sont completes par des recommandations et par une description des 
avantages et des inconvenients pour les entrepreneurs et les maitres d' ouvrage qui voudraient 
envisager cette approche. 

QUASI-FIRMES POUR DE VRAIES INNOVATIONS 

H. van Tongeren et A.G. Doree (page 761) 

L' industrie de la construction est bien connue pour I 'insuffisance de ses innovations. De 
nombreux rapports et articles ont ete ecrits a ce  sujet depuis plus de trois decades. Les explica­
tions possibles de cette situation se trouvent resurnees dans les termes suivants, tels que frag­
mentation, segmentation, segregation quand les textes se referent a la structure de l'industrie et 
par des qualificatifs, tels que opportuniste, hostile, antagoniste et contradictoire, quand on se 
refere a la culture de l'industrie. Dans cet article, les auteurs soutiennent que la principale cause 
du status quo est due au fait que l 'industrie de la construction, par rapport aux autres in­
dustries, manque de vrais fabricants capables de developper des produits et de faire face a la 
concurrence pour ces produits. En effet, c' est ce type de concurrence qui peut etre consideree 
comme une source de stimulation de !'innovation. Dans la construction, la valeur de la produc­
tion est testee sur le marche mais la valeur du produit ne I' est pas. En consequence, les deci­
sions de design ne sont pas mises a l'epreuve sur le marche. C'est precisement ce point faible 
que les auteurs ont etudie ainsi que les ameliorations possibles pour y remedier. Des ententes 
strategiques durables comme s'il s'agissait quasiment de firmes a !'image de celles des 
fabricants sont proposees et, dans ce cas le design devient une clc! essentielle. Une innovation 
organisa-tionnelle de ce type pourrait changer la fa9on de faire des affaires dans I' industrie de la 
construction; elle en modifierait sa structure et sa culture. 

LA MAiTRISE D'OUVRAGE ELECTRONIQUE: UN PAS VERS 
L'INTEGRATION D'UN SYSTEME D'INFORMATION DE LA CONSTRUC­
TION 

Elvire Q. Wang et Claude Parisel (page 771) 

Pour assurer !'acquisition d'un biitiment a nre electronique, les auteurs proposent un systeme 
d'information appele 'intranet' au service de !'organisation temporaire chargee de realiser le 
projet. Le creur de ce systeme intranet est un modele de design du batiment Il l' etude. Une 
nouvelle approche, basee sur une technologie avancee de modelisation, permet de perfectionner 
le modele du batiment grlice a des moyens astucieux de modclisation spatiale. 

Ce modele de design a deux objectifs dans le processus de maitrise d'ouvrage: (i) il aide le 
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maitre d'ouvrage a la  phase initiale du projet, (ii) i l  permet a chaque specialiste de retrouver les 
informations qui l'interessent - point important pour tous les participants impliques dans le 
design et la construction du projet. L'utilisation du systeme intranet devrait faciliter la maitrise 
d'ouvrage des projets de construction a l'avenir. 

LES INNOVATIONS ET LA MAiTRISE D'OUVRAGE - POURQUOI ET 
JUSQU'OlJ? BONNE QUESTION POUR LA RECHERCHE 

Stephen Wearne (page 781) 

Dans les vingt-cinq dernieres annees, de nombreuses innovations ont ete apportees au proces­
sus de maitrise d'ouvrage en Amerique du nord et dans le Royaume-uni. L'auteur pose la 
question de savoir si !'on comprend comment les maitres d'ouvrage en tant que clients font leur 
choix panni les differentes strategies de maitrise d'ouvrage, quels problemes ils cherchent a re­
soudre, s'ils y arrivent reellement ou si leurs resultats sont dus a l'effet Hawthome. 

MAITRISE D'OUVRAGE ET PROGRES TECHNOLOGIQUE - UN NOUVEL 
OUTIL POUR DES SOLUTIONS PLUS EFFICACE DANS LE BATIMENT 

Hans Westling (page 791) 

Le secteur de la construction est caracterise par une fragmentation importante et bien souvent 
par une planification a tres court terme pour des projets d' une tres longue vie. Le travail en 
equipe instaure par des acheteurs et des usagers orientes vers I' avenir (proprietaires de biens 
immobiliers, maitres d'ouvrage d'organisations publiques et privees) peuvent lancer des defis 
si des objectifs bien concrets et des exigences de performance sont formules d'une fa�on 
adequate. 

La cooperation et la maitrise d'ouvrage de la technologie sont des outils tres puissants qui font 
naitre !'innovation. Au cours de projets impliquant energie ou renovation, des resultats impor­
tants ont ete obtenus, en particulier la reduction de moitie de la consommation d'energie ou des 
cofits et une acceleration notable de I' application de I' innovation technologique a la construc­
tion. La creation de nouveaux reseaux dans les cas de separation des participants des equipes 
de conception et de construction, combinee a des efforts pour soutenir ces reseaux accelera le 
processus d'innovation. De nouveaux contrats de cooperation acceptes a l'echelle intemationale 
et diverses autres mesures pour mieux definir les responsabilites sont absolument necessaires. 
Des travaux intemationaux sur les criteres de performance representent un effort important 
meme s'ils prennent beaucoup de temps, car ils offriront d'autres possibilites pour developper 
des solutions plus efficaces dans le secteur de la construction. 
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MAlTRISE D'OUVRAGE ET MAINTENANCE DES BATIMENTS: LA MAIN­
TENANCE JUSTE-A-TEMPS 

Brian Wood (page 801)  

Traditionnellement, l'interet des entrepreneurs dans les projets d e  construction se limitait a la 
periode qui s'etend entre l'appel d' offres et l' achevement des travaux. Il est rare que les 
entrepreneurs en construction developpent des relations de longue duree avec les clients. 
Cependant les clients sont de plus en plus conscients des coilts d 'entretien et de la possibilite de 
reduire ces coilts par un design et un mode de construction appropries. Un design soigne peut 
reduire le fardeau de la maintenance et la rendre plus facile. Les entrepreneurs sont bien places 
pour offrir des services pendant tout le cycle de vie des batiments mais en fait actuellement ils 
ne misent pas du tout sur ce potentiel et ils abandonnent les marches existants au personnel de 
diverses autres fmnes. Le developpement de la maitrise d'ouvrage conception-construction ou 
autres methodes similaires a plutot incite les entrepreneurs ii. s' impliquer davantage au debut du 
processus a la phase de design. 

La maintenance des batiments est generalement faite par des hommes-ii-tout-faire, par le per­
sonnel des clients du secteur public ou par celui des petits entrepreneurs, surtout lorsqu'il s'agit 
de renovations a petite echelle accompagnees de travaux de reparation realises d'une fa�on ad­
hoc, le plus souvent sur une base contractuelle relativement floue. La maintenance demeure 
done la Cendrillon de l'industrie de la construction. 

Les entreprises qui assurent la securit6 et le nettoyage foumissent des services de maintenance 
'juste a temps' en ayant recours a des ressources ext6rieures, autrement dit ii. des sous-traitants, 
qui sont generalement de petits entreprenew·s locaux. L'Initiative de Financement Prive a 
stimule la passation de contrats de 'construction plus maintenance' ou de contrats 'conception­
construction-maintenance' grace auxquels les entrepreneurs et/ou leurs financiers gagneront ou 
perdront projets et profits selon leur capacite de J'revoir et de controler les coilts de mainte­
nance. Cette approche donnera naissance a une planification et a des procedures de maintenance 
de plus en plus recherchees. Actuellement les clients reconnaissent la necessit6 d' engager des 
professionnels et des entrepreneurs pour assurer la maintenance. 
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