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Abstract

The IMEC research programme (International Programme on the Management of Construction projects) performed an extensive
benchmarking study of some 60 large engineering projects around the world during the period from 1995 to 1999. The purpose of
the study was to identify best practice within different areas of management of such projects. While much of the focus of the study

was on the front-end phase of the projects, some aspects of project design and execution were also addressed. This paper explores
the findings of the IMEC study in this respect, with an emphasis on different models for alliance relationships in the design and
execution phases. A model consisting of four different configurations of the dynamics of project development and execution has

been identified. Two of these are based on a traditional arms’ length relationship in the design and execution phases. These tradi-
tional relationships have been explored in numerous existing publications and are, therefore, not dealt with specifically in this
paper. The two configurations displaying a relational approach in the design and execution phases, termed ‘‘partners in design and

execution’’ and ‘‘relational development and execution’’, are described in detail. Perhaps the most important finding from the study
is that there is no one ‘‘best practice’’ or ‘‘best configuration’’ for managing projects—the best-suited approach is highly dependent
on the project in question and its characteristics. # 2001 Published by Elsevier Science Ltd and IPMA. All rights reserved.

1. Configurations of project development and execution

The use of a relational approach during the front end
does not necessarily lead to use of such an approach
during design and execution phases. Likewise, the
selection and early development of the project using a
traditional approach does not preclude the use of rela-
tional approaches during later phases. But in each case,
the way the front end is structured will determine, to a
large extent, who some of the players will be during the
design and execution phases and what their roles will be.
Based on these distinctions between traditional and
relational approaches, and between front-end develop-
ment phases and design and execution phases, four very
different configurations of project development and
execution can be identified (see Fig. 1).
In ‘‘traditional sponsorship’’, the front end is inter-

nalised by a large organisation and managed using
approaches that emphasise project selection, while the
execution phase is managed using arm’s length con-
tracts with executing firms. In the ‘‘partners in owner-
ship’’ approach, the front end is jointly managed by a

coalition of firms, but the execution phase is again
managed through arm’s-length contracts with executing
firms. While the traditional way of structuring projects
can and does lead to good results, it has drawbacks [1].
When there are ‘‘partners in design and execution’’, the
project is selected using a traditional approach, but
many organisations, including the owner/developer,
influence and participate in design and execution activities.
With ‘‘relational development and execution’’, some of the
firms that will be involved heavily in the design and
execution activities are also members of the coalition of
firms that developed the project during the front end.

2. Arm’s-length contracts (quadrants 1 and 2)

All of the projects in the configurations in the top half
of Fig. 1 are structured around contractual relations in
which suppliers are awarded contracts through a com-
petitive bidding process, to provide pre-specified goods
and services at a predetermined price. What is to be
supplied is largely determined by the owners. How it is
to be provided is largely at the discretion of the supplier.
The competitively bid, fixed-price contracts introduce a
cut-off point in the project life cycle. Before the contract
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is signed, the suppliers have little opportunity to influ-
ence project development as their involvement would
corrupt the competitive bidding process, and after it is
signed the owner/developer has limited ability to influ-
ence further development.
An important dimension of contract strategy is the

degree of detail that the design reaches before arm’s-
length contracts are competitively bid. At one extreme,
the bidding takes place early in the design process. This
typically leads to a turnkey, performance-based, or
design-build contract being let out by the owner/devel-
oper to a supplier. The supplier is often a consortium of
firms that takes responsibility for designing, building,
and commissioning an artifact to meet the owner/
developer’s need as specified. Sponsors seek to ensure
that the supplier does, in fact, deliver the artifact by
rigorous selection methods, requiring guarantees, and
doing due diligence analyses prior to contract award. At
the other extreme, the owner/developer internalises the
conceptual design process. The artifact to be built is
fully specified, broken down into several contracts, and
allocated to different suppliers through competitive
bids. In this way, the owner/developer maintains tight
control. The managerial effects of competitive bids in
early and in late design stages are contrasted in Table 1.
Considerable variety was found among projects in the

top of half of Fig. 1. However, they all had in common
the existence of cut-off points, at which control of pro-
ject content passed from the owner to the supplier; these
cut-off points allowed for little joint definition of project
content. This contrasts sharply with projects in the bottom

half of Fig. 1. In these projects, mechanisms have been
put in place to allow owners/developers and firms that
are awarded contracts for project design and execution
to jointly define project content. The primary objective of
this paper is to describe and analyse these periods of joint
action in project design and execution and the structures
that have been put in place to support them. The bal-
ance of the paper will, therefore, focus on projects from
quadrants 3 and 4, those in which relational approaches
played significant roles in project design and execution.

3. Partners in design and execution (quadrant 3)

Projects in this quadrant are characterised by some
form of relational contracting between a large owner
and the firms it hires for project design and execution.
The organisational arrangements described here repre-
sent experiments initiated by owners as a means of
overcoming the limits of traditional contracting. Own-
ers had reached situations that rendered established
practices less than acceptable; necessity became the
mother of invention. Several different types of relation-
ships are presented here.

. Partnering: meaning an arrangement between an
owner and contractors after contracts have been
competitively bid. There is no opportunity for the
contractor to have input into the design process.
However, partnering approaches put in place
mechanisms that reduce some of the undesirable
side effects of traditional contractual relationships.
After the contract is awarded, the owner’s project-
management personnel and representatives, and
the contractor get involved in team-building activ-
ities to improve communications during execution.
Improved communications are at the heart of joint
problem solving. Better management of change
requests is a key feature of this type of practice.
Projects that use partnering show significant
improvement with respect to cost, schedule, qual-
ity, change-order management, and litigation [2–
4]. However, effects remain limited to the man-
agement of the construction phase, leaving poten-
tial gains in the design phase untapped.Fig. 1. Four configurations of project development and execution.

Table 1

Comparison of contract strategies with competitive bidding early or late in the design process

Characteristics Turnkey, performance-based,

design-build

Owner-dominated design

and project management

Cut-off point for owner influence on project content Early Late

Number of contracts with owner One or few Several

Possibility for executing firms to influence detailed design Extensive Very limited

Owner influence on detailed design Slight Considerable

Management effort required by owner Limited Extensive

Completion risk Largely shifted to supplier Partially shifted to supplier
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. Frame Agreements: are long-term contractual
relations between an owner and a supplier that
cover a range of goods and/or services to be pro-
vided over a number of projects. Within the con-
text of large capital projects, these types of
relationships can cover engineering services, EPC
management services, construction, and equip-
ment supplies. Prior to initiating frame agree-
ments, owners selected suppliers to work on their
projects through competitive bidding. By entering
into frame agreements, owners reduce the number
of supplier interfaces. Owners seek to make better
use of the resources available in the supplier orga-
nisation, especially human resources, skills, and
knowledge. Managers involved in these relation-
ships all stress the importance of trust. To some
extent, owners are placing themselves in a position
of dependency on suppliers’ competencies and
good will. This dependency is likely to increase
over time, as suppliers become more integrated
into owner organisations. Frame agreements lead
to gains in operational efficiency, as suppliers
become familiar with the owner’s site, personnel,
and management practices. In addition to avoid-
ing costs and delays by not using the competitive
bidding process, familiarity and early involvement
make for a smoother and more efficient start-up of
each phase of project execution.

. One-off Integrated Project Teams: on some occa-
sions, owners opted for one-off integrated project
teams of suppliers that come together for a specific
project. Owners were all large organisations with
very formal processes for selecting projects. In
each case, the project had been thoroughly resear-
ched by the owner, but a feasible concept for
executing the project was not found. The owner,
therefore, had to find a different way to structure
the project or abandon it. The owner assembled a
design team, bringing in many of the specialised
suppliers that would be required to execute the
project. Design teams were centred on an engi-
neering firm but included construction con-
tractors, equipment manufacturers, fabricators,
installers, owners of process technologies, and
operators. Each was brought in very early in order
to contribute ideas, information, and knowledge
to the search for a feasible design. Contract stra-
tegies involved either fixed-price contracts or cost-
reimbursable contracts with a guaranteed max-
imum price, or both. Some form of incentive was
often included in the contracts; incentives for
reducing cost, accelerating completion, or for
technical performance above that foreseen in the
project as sanctioned. On some projects, the inte-
grated team was maintained during execution.
Projects that used integrated teams showed excep-

tional performance. Previously unfeasible projects
resulted in success. Technical innovation, however,
explains only part of the improved performance.
These projects showed that it is possible to pro-
duce greatly improved performance by making
better use of well-known technologies. Finally,
projects structured as one-off integrated project
teams allowed the longest period of joint search
for a feasible design, involving the greatest number
of participating firms.

. Sticky Informal Networks: are less formal
arrangements that fostered joint design and
execution were observed. The development of
these practices was highly influenced by the history
and the culture of both the country and the
industry in which they were observed. Networks of
informal and pre-existing relations among the
participating organisations had a profound impact
both on the way the projects were structured and
on how they unfolded. This situation presented
itself in what seemed to be widely varying national
contexts, especially in the French and Japanese
construction industries. In each case, relationships
were based on informal exchanges and expecta-
tions, not on enforceable contracts. These included
the norms that the dominant owner/operator
would treat its suppliers justly and fairly, and
would compensate suppliers for their efforts and
contributions. Owners expected suppliers to make
contributions and commitments that went beyond
those of a normal business relationship as con-
ceived of in Anglo-American culture. The suppli-
ers, of course, expected to be fully compensated
for their efforts and for the risks they assumed.
The sticky informal network thus created some of
the same conditions seen in the frame agreements
and integrated project teams described above.
However, it would be difficult, if not impossible,
for a foreign firm to participate in these structures.
Likewise, it would be difficult for French or Japa-
nese firms to transpose these informal networks
into projects with several foreign participants.

In each of these four very different sets of practices,
the front-end selection process was internalised by the
owner’s organisation. Despite the high levels of colla-
boration and mutual influence, owners were still in a
dominant position. As one executive put it, ‘‘It’s a
partnership, but we all know who the boss is.’’

4. Relational development and execution (quadrant 4)

Projects in this configuration are characterised by the
heavy involvement of some of the same firms in both the
front-end development, design and execution phases.
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Typically, this configuration is structured around a
coalition of firms that form separate companies or joint
ventures, through which they both develop and execute
large capital projects. Engineering and construction
firms and/or equipment manufacturers are thus mem-
bers of the coalition that plays the role of owner.
The archetype of this configuration is a coalition of

firms forming a joint venture to build and operate
transportation infrastructure under a concession agree-
ment with a government agency. This was the most fre-
quently encountered configuration among the projects
studied by IMEC. In each of the previous configura-
tions, one organisation or group of organisations was
responsible for front-end development and selection,
while another, separate organisation or group of orga-
nisations was responsible for executing the project.
The situation in this configuration is quite different.

There is no significant period of project development
prior to the involvement of firms that not only possess
important competencies in project execution, but also
will actually do the work during the design and execu-
tion phases. The securing of the concession agreement
and of financing typically signals the end of the front-
end phase and the start of detailed design, procurement
and execution activities. Turnkey contracts can be let
out directly to firms participating in the owner coalition;
more typically, groups of firms will form temporary
joint ventures through which they will assume responsi-
bility for executing the entire project or large portions of
it. This basic structure is presented in Fig. 2.
The viability of projects in this configuration rests

quite heavily on the ability to show substantial perfor-
mance improvement in project design, construction, and
operation above what could normally be expected. The
performance that the public sector would normally have
been able to deliver if it had managed the project in a

traditional manner is often used, implicitly and expli-
citly, as a benchmark against which the private conces-
sion’s performance is to be judged. For example, in the
IMEC sample, several road concession projects were
developed on the basis of a 25% reduction in construc-
tion costs compared to previous practice.
Demonstrable increases in efficiency in designing,

building, and operating play the dual role of contribut-
ing to the project’s legitimacy in the public eye and
providing incentive to the private parties. Indeed, sev-
eral projects we investigated would not have been viable
without superior performance. An analysis of projects
in this quadrant identified three sets of factors that
contributed to superior performance.

. Projects Subjected to Intense Scrutiny: certain
mechanisms heighten analysis. First, the projects
are subjected to scrutiny by government agencies
and pressure groups; the promoter must demon-
strate to a variety of audiences that the private
concession is a viable option in the public interest.
Second, concessions must be financed, at least in
part, by private lenders and investors other than
the executing firms. These participants, who have
considerable skill in evaluating commercial viabi-
lity, tend to be risk averse. Their presence pushes
the coalition to thoroughly analyse many worst-
case scenarios that are often neglected by enthu-
siastic and optimistic project developers. Third,
scrutiny is also increased by the presence of several
executing firms within the concessionaire. Having
work validated by peer firms with similar knowl-
edge and experience can be more demanding than
meeting the requirements of an external client.

. An Integrated Business Perspective: the alliances of
firms must run the concession as a business and
integrate the dual incentives of the owner and the
contractor. The concessionaire must seek both to
reduce design and construction costs, and to pro-
duce a project that will be economical to maintain
and operate. The concessionaire’s design and
planning team is thus in a position to make
appropriate tradeoffs between these, often con-
flicting, concerns. The concessionaire has overall
responsibility for the design and construction pro-
cess, and is thus in a position to make decisions
concerning construction strategy. It can make bet-
ter use of capacity, alternative construction meth-
ods, standardisation of components, or
adaptations to seasonal variations and site condi-
tions. Taking a life cycle perspective, the con-
cessionaire may decide to schedule investments
progressively.

. Faster and More Efficient Execution: two sets of
factors can explain improved efficiency in execu-
tion. First, the designs and construction strategiesFig. 2. A structure to support relational development and execution.
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developed during the design phase are better
because of incentives to improve performance and
the intense scrutiny and early involvement of
execution firms. Plans are easier to execute because
the presence of executing firms in the design pro-
cess has brought in considerations of construct-
ability and the choice of efficient construction
methods. Second, the organisational arrangements
of the concessionaire facilitate project start-up.
Firms are often already familiar with the plans and
can avoid the learning curve.

Firms participating in projects of this type can either
win or lose, both as owners and as contractors. Projects
in which firms succeed as both owner and contractor
can be very lucrative. However, very lucrative projects
are not risk free. Projects, in which a private party is
seen as making unreasonable profits while providing a
public service, are particularly vulnerable to the levying
of extra taxes or nationalisation. The only way that a
firm can protect itself from the devastating effects of a
lose/lose scenario is to minimise its exposure to risk and
to spread the risk over a portfolio of assets, including
many other projects. The firm that is unable to diversify
this risk may be in a very precarious position.

5. Conclusion

Our findings call into question the current trend in the
project management literature that seeks to identify
‘‘best project management practices.’’ There is no ‘‘best
way’’ of structuring all projects; furthermore, a ‘‘best
practice’’ in one quadrant could well be totally coun-
terproductive in projects from another quadrant. Pro-
ject promoters and developers must first decide on the
best strategic approach and structure for each project,
in its specific context. They can then identify practices
that contribute to good management of projects within
this general approach. However, the variety of practices
found within each quadrant makes the identification of
‘‘best practices’’ somewhat problematic.
The basic reason that projects in quadrants 3 and 4

can become successes is that the future is rich. There are
many different ways to conceive, design, and build a
project, and some of these can lead to better results than
current practice. The safe way to undertake a project,
seen from the owner’s perspective, is to do it as it has
always been done, by applying the standards and speci-
fications developed through decades of fine-tuning the
approach. As long as there are no compelling reasons to
change things dramatically, firms are unlikely to dis-
cover the rich possible futures that are available to

them. Petroleum companies, electrical utilities, and
departments of transportation have been producing
projects for decades within the confines of quadrant 1,
and have felt successful in doing so. In the IMEC sam-
ple, a shortage of economically viable oil deposits in the
North Sea, the opening up of the markets for electricity
production and sales, and the call for private participa-
tion in the providing of public infrastructures created
the forces for change. When external pressure created
an environment in which dramatic improvements in
project performance are required, organisations were
pushed to discover some of their rich possible futures.
Questioning standards and well-established project

models is threatening and creates anxiety and complex-
ity. If exposure to this complexity does not seem to be
productive in terms of creating results, one reverts to the
old ways. However, when this complexity is mastered
and one realises that it can bring alternative solutions, it
is seen as an opportunity. This situation can be termed
pregnant complexity. At the time of setting out on these
projects, the futures had not yet been born, but pro-
mises of great results were visible. Once the owner sees
that there are alternatives, and that some of these
futures might achieve what is currently unattainable,
breakthroughs are created. As we have seen in many of
the projects studied, the results of the pregnant com-
plexity can be tremendous!
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