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A building project is considered a success when it meets initial expectations. With this in mind, are all aspects of
a project always planned, organised and executed with the specific aim of making the project a true success?
Consider all the parties involved in a project: do owners, consultants and general contractors share the same
expectations for a specific project? Are the various expectations given the same priority?

Though one would expect the owner to be the party most interested in the quality of work, it is not always the
case. Surveys conducted by groups of insurers in the United States show that views, expectations and preoc-
cupations are not necessarily the same for design consultants and their clients, the owners, especially when
assigning priorities. This can seem somewhat surprising although, from the owner’s point of view, budget and
schedule constraints should obviously remain key elements.

Will such a situation not have an impact on a project’s execution? Will the owner be ready to plan for the resour-
ces, efforts, processes, etc. necessary to ensure a level of building quality that fully meets expectations? Precious
time and money can be lost if a client fails to supply all necessary information from the very start of a project. Too
often, program modifications are needed during the design phase and sometimes even during construction. Do
these situations not occur too frequently, for example in hospital projects?

But enough talk. We invite you to read the following summary of a few important extracts of the research con-
ducted by Johanne Guay on quality in execution of building projects.

Background

The construction industry is central to the
creation of assets in Canada which repre-
sents approximately 12% of Gross
Domestic Product (GDP)'. Asset creation
is far from being a straightforward matter.
Many decisions need to be made for the
initial idea, development, execution and
marketing of an asset. Decision-makers
continually need to find the right balance
between quality, cost and time issues.
Although these concepts have been a
part of the manufacturing and service
sectors for more than 50 years?, they
have not been as present in the construc-
tion industry.

In the early 1990s, the British government
relaxed its policies on construction pro-
curement in the public sector. This mea-
sure led to increased use of various types
of construct/operate projects known as
BOT (Build Operate Transfer), DBO
(Design Build Operate) and DBOT (Design
Build Operate Transfer). The PPP (Public

Private Partnership) mode, inclu-
ding Private Finance Initiatives (PFI), is
also an example of such projects®. These
execution modes did not always produce
high quality projects. More specifically,
studies have pointed to poor perfor-
mance in the construction industry,
including inefficient project management,
poor building quality* and, above all, low
levels of client satisfaction. As a result,
the British government demanded that
the construction industry implement bet-
ter work practices, with the objective of
reaching high levels of building quality.

In Canada, reports and studies on the
construction industry suggest similar
problems exist, but current practices
remain unquestioned, particularly with
regard to quality level. This lack of focus
on quality is a concern in view of the high
costs of upgrading existing buildings or
new buildings not initially designed with
high levels of quality in mind. Sustainability
aspects need to be considered in order
to ensure building durability. The current

situation in the Canadian market requires
action and represents a serious challenge
for the various government levels, who
would undoubtedly benefit from imple-
menting measures similar to those that
now exist in the U.K.

What is Quality?

The dictionary defines quality as “an
asset’s intrinsic characteristics that give it
the capacity to satisfy users’ needs and
expectations”.

In the manufacturing sector, the notion of
quality generally refers to a product mee-
ting client expectations based on compli-
ance with specifications, on product per-
formance in terms of purpose of use and
value produced and on exceeding the cli-
ent’s needs and expectations®.

The manufacturing sector makes use of
several global quality systems, all of
which are centered on satisfying the cli-
ent’s needs. Examples of these systems
include the Quality Management System
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(QMS), Total Quality Management (TQM)
and ISO management standards such as
ISO 9000. These quality systems, which
aim at minimizing human error, are based
on work standards and process automa-
tion. The employees’ level of responsibi-
lity is also a function of their autonomy in
solving problems.

In the construction industry, no single
definition exists for the notion of quality.
For some, it refers to the quality of mate-
rials or of project execution; for others,
quality is more akin to “beauty”. The
notion of quality varies according to a
party’s role and responsibilities, further
reinforcing the lack of consensus on the
definition of quality. In Canada, we are
starting to see that quality refers to a
project’s integrity as well as to the “pro-
cess” followed. This definition of quality
applies not only to materials or to project
execution but also to a balanced process
encompassing quality, budget and sche-
dule issues.

Unfortunately, the quality systems used
in the manufacturing sector are seldom
applied to the building industry in Canada.
Many reasons can explain this situation.
First, a building project includes several
architectural, structural, mechanical and
electrical elements and therefore calls for
coordination of the various parties
involved. A project team needs to be
formed for every new project and will be
involved in many different activities du-
ring the project’s life cycle®.

A project’s team members often have a
different appreciation of a building’s level
of quality. Individuals from a similar pro-
fession generally use the same codes
and accept criticism from their peers
more readily. It is harder, however, to
accept criticism from a different profes-
sion. According to Kaatz’, architects and
engineers use different references as a
basis to assess the quality of a construc-
tion project. As a result, they often make
design decisions without adequately con-
sidering the impact produced on other
disciplines®. In the end, the parties
involved in a given project develop their
own objectives, goals and value sys-
tems.

Compared to integrated teams in the
manufacturing sector, teams in the con-
struction industry are fragmented®, resul-
ting in a lack of communication between
the various parties. In addition, construc-
tion teams last only for a project’s dura-
tion. Dissolution of a team at project
completion impedes improvements in

performance and makes it more difficult
to learn how to work as a team.

An additional point is that quality assess-
ment is not systematically implemented
in all building projects. Given the need for
coordination and for a vision common to
all parties, it would seem natural for cli-
ents to require the use of a quality mana-
gement plan. They do not, however, and
prefer to rely on the architects and engi-
neers, assuming that the desired level of
quality will be reached. Moreover, prior to
the construction phase, clients rarely
verify whether the drawings and specifi-
cations developed by their consultants
are likely to satisfy their needs, neither do
they confirm that their needs have in fact
been met when this phase is completed.

Quality Assessment Tools

Although it is generally acknowledged
that adequate identification of needs at
the planning and design phases is a pre-
condition for appropriate design develop-
ment and ultimate project success, very
few tools exist for assessing how well the
client’s stated needs have been satisfied.
Regrettably, insufficient emphasis on the
identification and assessment of quality
criteria, on contract document manage-
ment and on communications between
the various parties prevents reaching
high levels of quality. This lack of atten-
tion is often the cause of changes during
construction.

In order to use the quality systems devel-
oped for the manufacturing sector, it
would first be necessary to adapt them to
the construction industry. In The U.K.,
the National Health Service (NHS) based
its efforts on those systems and was able
to respond to the British government’s
demands by developing the ProCure 21
System in cooperation with the
Construction Industry Council (CIC), with
Sheffield University and with the
Commission for Architecture and the
Built Environment (CABE). The system
aims at implementing a culture of con-
tinuous improvement in hospital pro-
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Figure 1 — ProCure 21: Main Approaches’

jects'" and encourages the integration of
four main approaches, including design
quality.

ProCure 21’s approach for design ensures
project quality by using, among other
things, a quality assessment tool. Quality
level is assessed by means of the
Achieving Excellence Design Evaluation
Toolkit (AEDET). This assessment tool is
essentially a survey on the definition of
quality and is based on Vitruvias’ Beauty,
Solidity and Utility criteria.

These three components of the AEDET
tool are defined using ten criteria, which
are in turn described by 59 clear, non
technical statements (see Table 1). An
adequate level of quality is reached when
all of a component’s criteria have been
met.

The AEDET tool, by using 59 clear state-
ments, provides a common language that
allows for needs to be clearly identified
and for a discussion to be initiated
between the client, the consultants and
other parties to the project. This discus-
sion can take place at each phase of the
project’s life cycle', thus ensuring that
the client’s initial expectations are con-
tinuously being met.

This tool was created to ensure that client
needs and quality criteria are clearly iden-
tified by all project participants and that
nothing is forgotten or left aside during
project execution. However, the AEDET
tool cannot be used to analyse financial
gains or to assess the design process.

The Research - An Overview

There is no agreement, in the Canadian
construction industry, on a single defini-
tion of quality and, consequently, on a
standard way to assess it. A consensus
on the definition is necessary, however,
for the notion of quality to be uniformly
understood, communicated and integra-
ted to the industry. Agreeing on a quality
assessment tool would also provide a
starting point for developing a quality
system that could subsequently be used
in Canadian building projects.

It is with this in mind that a definition of
quality, along with the AEDET tool, were
presented to several participants of the
Canadian construction industry for vali-
dation.

The following definition was proposed
during the research work:

“The quality of the built environment
refers to architecture and, consequently,



Table 1 - Vitruvias’ Components and AEDET criteria'®

NUMBER OF
COMPONENT CRITERION STATEMENTS
PER CRITERION
1. Character and Innovation
The general feeling produced by the 6
building, its personality and
functionality.
2. Shape and Materials
BEAUTY The very nature of the building in
terms of its shape and of the
Refers to the design's materials used for its construction.
clarity and intent, to the 1t is not the technical aspects of the 5
nature of the built materials that are considered here
environment based on but rather their appearance and the
the shape and general feeling they bring to the
appearance of materials project.
used, to interior spatial :
environment and to 3. Environment
general improvement The.bulldmg crea{es an 7
brought by the building environment that is favourable to
to the area. the users' best work practices.
4. Social and Urban Integration
The way the building integrates to
neighbouring locations and brings a 5
positive influence on its
surroundings.
5. Building’s Technical Performance
The building’s technical elements 5
and their performance during the
building’s life cycle.
SOLIDITY
6. Engineering System
Refers to physical Des.ign quality for the building’s
L main systems, i.e. whether they
criteria, t(,) the fulfill the desired functions, work 7
construction process ly, are easy to operate and
and to technical and property: V1o op
. . maintain, and are designed to last.
engineering aspects.
7. Construction
Technical details regarding the 7
building’s main elements and its
constructability.
8. Use
Whether the building allows users to
perform their tasks and to operate 7
adequately in the premises. This
criterion applies to elements meant
UTILITY to be highly functional and efficient.
9. Access
Refers to building’s The way a user can move inside the 5
functionality and space. For example, is it easy to
efficiency of operation. access the building?
10. Space
The amount of space available in
the building to fulfill the intended 5
function. Are spaces well
positioned? Is it efficient?
TOTAL 59

to the development of a good design
which takes into account the three key
elements defined by Vitruvias: Beauty,
Solidity and Utility. Beauty refers to char-
acter and innovation, to shape and mate-
rials as well as to social and urban inte-
gration and to the environment. Solidity
refers to the built environment, based on
technical performance and on the proj-
ect’s engineering systems. Utility refers
to purpose of use, to access and to
spaces created inside the built environ-
ment.”

For validation, AEDET’s ten criteria and
59 statements were tested with selected
participants, notably by asking them to
qualify the relevance of each of the 59
statements.

Other aspects impacting quality were
also considered in the survey, including:

e The party most capable of assessing
quality level

e The phases where quality assess-
ment is necessary

e The project execution mode

Participants in the research

To account for fragmentation of project
teams in the construction industry, par-
ticipants were selected based upon their
roles:

e C(Client

e Consultant

e  General Contractor
e  Other

And upon their responsibilities in cons-
truction projects in order to obtain a rep-
resentative sample. Participants were
classified using the above four roles and
the following three disciplines:

e Architect

e Engineer

e  Specialist

Acceptance of Proposed Definition

The great majority of respondents (92%)
consider this definition of quality to be
adequate. However, 69% judge the defi-
nition to be incomplete when applied to
the Canadian context. 44% of respon-
dents, mostly architects (as consultants
or clients), consider that the notion of
cost should be added to the proposed
definition. On the other hand, very few
engineers, as consultants or clients, are
concerned by this aspect, as architects
are traditionally responsible for managing
budgets on behalf of their clients.

In addition, participants generally con-
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sider that the notion of quality is neglec-
ted during the contractor selection pro-
cess; 92% of respondents believe that
the usual method of selecting a contrac-
tor based on the lowest bid reduces a
project’s quality. Aimost as many respon-
dents (88%) consider that a project’s
quality depends on the quality of the
work performed as well as on the accu-
racy of price estimation during the plan-
ning phase.

Moreover, 96% of respondents consider
that quality level is lowered due to errors
and omissions in the drawings and speci-
fications issued for construction. One
could think that insufficient fees paid to
the project’s consultants might be a
cause of incomplete contract documents;
contracts for professional services are
often awarded based on the lowest bid.

Cost seems to be a generalized concern,
although it is not the only variable directly
impacting a project’s quality: balancing
the notions of quality, cost and time
remains of paramount importance.

Acceptance of AEDET’s Criteria and
Statements

AEDET proved to be an efficient tool for
assessing a client’s needs and, as a
result, a building’s quality level. Indeed,
90% of respondents consider the ten
criteria and 59 statements to be accep-
table. Moreover, 92% say that a build-
ing’s quality should be assessed at every
step of its life cycle, using an objective
assessment tool based on well-estab-
lished criteria; such a tool would there-
fore fulfill a real need in the construction
industry. 96% of respondents are not
aware of the existence of AEDET.

Results from this research, echoing the
Kaatz study, indicate that interest for a
particular component varies according to
the disciplines and roles of the various
parties involved in a construction project.
Clients who are also architects, engineers
or specialists give more importance to
the Solidity component, whereas general
contractors focus on Utility and archi-
tects are more interested in the Beauty
component.

These results show that the role played
within a project influences judgment and
leads a party to put more emphasis on
certain criteria and less on others. Without
an integrated approach to procurement
activities, differences in perception may
lead to decisions regarding design and
quality that do not take into account the
possible impact on other parties involved.
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In such cases, some criteria are given
more importance than others.

As an example, consider the Solidity
component’s Construction criteria, which
concerns technical construction details
and work sequencing. This aspect of a
project must be considered as early as
the design phase so as to minimize the
impact of construction work on current
activities and on sites that need to remain
operational during project execution.
Despite the significance of such an issue,
results from the research show this crite-
rion to be more important to clients than
to consultants, who are more concerned
with the Character and Innovation criteri-
on of the Beauty component, which
makes the project stand out and is there-
fore more useful for promotional purposes.

The client would be better served by
assigning  responsibility  for the
Construction criterion to the general con-
tractor, whose opinion as to proposed
design solutions is more pragmatic.
General contractors, who tend to put
more emphasis on the Utility component,
generally do not take part in a project’s
design process; and as client involve-
ment in design is usually insufficient in
traditional project execution, an imbal-
ance is created. This imbalance could be
rectified if, for example, architects focused
more on the Solidity and Utility compo-
nents, thus producing a better balance
between the three components. Greater
participation to the project’'s develop-
ment process by the general contractor
would also help, but would require chan-
ging the project execution mode.

Results also show that architects con-
sider it necessary to integrate a sus-
tainable construction criterion/LEED
(Leadership in Energy and Environmental
Design) to the proposed tool in order to
make it more complete. Because of the
interest for sustainable development and
LEED certification in recent years, this
approach is often seen, in Canada, as a
guarantee of high quality for construction
projects. In the U.K., the certification sys-
tem known as BREEAM (Building
Research Establishment Environmental
Assessment Method), which is the equi-
valent of the American LEED certification,
is used to complement the AEDET tool. In
this context, results from the research
suggest that AEDET could be used in
Canada without modification, using LEED
as a complement.

The Party Most Capable of Assessing
Level of Quality

As mentioned earlier, appreciation of
quality differs according to roles and dis-
ciplines; project teams should therefore
be better integrated to encourage
exchanges and improve work coordina-
tion. In the U.K., in order to better mana-
ge the specialization of roles and respon-
sibilities, a new participant was added to
project teams: the “Client Design Advisor”
or “Design Champion”, who is responsi-
ble for keeping the notion of quality pre-
sent during all project phases.

Survey results show the differences that
exist among respondents regarding this
new way of executing projects. A com-
mon belief is that the architect is always
the sole party responsible for quality;
more than half of respondents (58%)
consider that an additional participant is
not needed for assessing a project’s level
of quality. However, the architect is no
longer alone in guaranteeing a project’s
quality, as tasks associated with project
execution are now assigned to parties
from other disciplines, even in the case of
more traditional execution modes. This
new sharing of tasks is even more pre-
sent in PPP projects.

Figure 2 shows that architects, in tradi-
tional execution mode, are considered
better qualified to assess a project’s level
of quality. 92% of respondents assign
this role to the architect at the planning
phase; the figure increases to 96% for
the design and construction phases. It is
significant that 85% of respondents con-
sider that assessment of a project’s qua-
lity is the client’s responsibility at the
operations phase, indicating that consul-
tants do not see it as their role to verify
that client needs have been met, espe-
cially if no fees are specifically associated
with this task.

Respondents with experience in PPP
projects consider that all parties involved
in such projects participate jointly in
assessing quality. The architect’s usual
monopoly in traditional project execution
during the planning, design and cons-
truction phases is not as clear-cut in PPP
projects. A single party is not solely
responsible for quality assessment any-
more, a task that now falls to a multidis-

ciplinary group.

It is the client who, in PPP mode, is con-
sidered best suited to assess a project’s
quality level. However, the client shares
this role with the general contractor.
Almost half of respondents (44%) assign
this role to the general contractor, com-
pared with 8% for traditional project
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Figure 2 — Party Most Capable of Assessing a Project’s Level of Quality — Traditional and PPP

Modes.

execution. These figures are not surpri-
sing, as the operations phase of a PPP
project is usually the general contractor’s
responsibility for a pre-established dura-
tion. In this situation, it is essential for the
general contractor to ensure that the
project is completed based on the cli-
ent’s needs.

One last characteristic of PPP projects is
that 56% of respondents consider that
other parties involved are capable of
assessing quality levels during a project’s
entire life cycle. These parties can be
specialists, who provide assistance or
advice to the client during all phases of a
project, similar to Britain’s “Client Design
Advisor” or “Design Champion”.

Phases Where Quality Assessment is
Necessary

Results from the research indicate that
quality is not assessed frequently enough
in Canada. Figure 3 shows theoretical
and effective quality assessment for tra-
ditional and PPP projects at each phase

Percentage

=== PPPMode

Figure 3—Theoretical and Effective Assessment
of Quality

of a project’s life cycle.
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during the planning and design phases.
Indeed, for both traditional and PPP pro-
jects, these two phases are given a
degree of importance ranging from 92%
to 100%. At the construction phase,
results decrease to 78% for traditional
execution modes and to 89% for PPP
projects. Theoretically, for both project
execution modes, respondents consider
quality assessment to be less important
for the operations phase; results show a
degree of importance of only 62% for
traditional execution and 67% for PPP
modes. However, all authors consulted
during the review of available literature
emphasize the importance of assessing
quality at all project phases, from design
to operations. With this in mind, percent-
ages for theoretical assessment of quality
should have been closer to 100% for all
phases of project execution.

In practice, respondents indicated that
they had performed quality assessments
at a much lower frequency: 78% or less,
for all phases combined. The wide gap
between theory and practice becomes
even more significant when compared to
the optimal assessment frequency, theo-
retically 100%, thus confirming that qua-
lity is not assessed frequently enough in
Canada, in both traditional and PPP pro-
jects. This can be explained by a lack of
tools for quality assessment; and no pro-
cess for quality assessment has yet been
recognized by the Canadian construction
industry, a fact confirmed by 96% of
respondents.

Project Execution Mode

Almost all respondents (96%) consider
that a project’s mode of execution affects
its level of quality. As indicated in Figure
4, few projects actually reach high quality
levels, based on survey results from
respondents with experience in all modes
of project execution.

Participants With Experience in Traditional
Execution Mode

Percentage
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Quality Level Obtained
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e b

Traditional Turnkey PP

Participants With Experience in Both
Traditional and PPP Execution Modes
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=@ Traditional W Tumkey =4 PPP

Figure 4 — Quality Level Obtained, According
to Respondents With Experience in Traditional
Execution Modes Only and Respondents With
Experience in Traditional and PPP Modes.

Respondents with experience limited to
traditional project execution consider
these projects to be, for the most part, of
good quality, with none seen as medio-
cre, and perceive PPP projects as being
of lesser quality. On the other hand,
respondents with experience in PPP pro-
jects have a more balanced opinion of
projects completed using the various
modes.

With no tool recognized in Canada for
quality assessment, we note that respon-
dents with experience wider than only
traditional execution modes (e.g. with
experience in turnkey or PPP projects)
report a perception of project quality that
is less unilateral. Results show that expe-
rience bears a direct relationship to a
party’s appreciation of a project and per-
ception of the quality level desired and
obtained.

Conclusion

As projects become more complex, the
need for reaching high levels of quality in
construction projects is of the utmost
importance. In view of the large construc-
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tion projects to be undertaken during the
next decade, it is urgent that the cons-
truction industry modify its current prac-
tices in order to elevate the notion of
quality to the same level as cost and time
issues.

The AEDET tool, by encouraging better
communication between the various par-
ties in a construction project, provides a
possible foundation for assessing quality.
It allows for all parties to use a single
definition of quality. This tool, or some-
thing similar, would respond to a long-
standing concern of the construction
industry, i.e. the need for higher quality
buildings.

Changes are needed, however, to adapt
the AEDET tool to the Canadian cons-
truction industry’s practices and ensure
higher quality of our buildings. To reach
this goal, we offer the following sugges-
tions:

e Make clients and other parties aware
of the new practices in quality mana-

gement

e Encourage better integration of pro-
ject teams

e Establish long-term relationships

between project participants

e Encourage continuous improvement
of performance

e Create a center for architecture, the
main mission of which would be to
promote architectural quality

To make a concrete change and reach a
balance between quality, cost and time,
current practices need to be modified. In
order to confront resistance to change on
the part of the various parties involved, it
is recommended that: i) terminology
associated with the concept of quality be
harmonized, ii) information on quality be
widely distributed, and iii) the various par-
ties be made aware of the importance of
quality.

To ensure durability of our built environ-

The Revay Report is published by Revay and
Associates Limited, a national firm of Construction
and Claims Specialists, assisting owners and
contractors in achieving profitable and trouble-
free construction projects.

Contents may be reproduced, with a credit as
to source appreciated. Your comments and
suggestions for future articles are most welcome.

Edition francaise disponible sur demande.

Please advise the Montreal office of any
change of address.

ment, measures must be put in place to
promote the highest levels of quality in
our buildings. Considering the major
advances that have taken place across
the world since the 1990s, it is high time
that Canada joined the trend and update
its own practices in order to build long-
lasting, high quality buildings.

Johanne holds a bachelor’s degree in
Architecture from Laval University and a
master’s degree from Montreal’s Ecole de
technologie supérieure in Construction
Engineering - Project Management. Her
experience spans over 15 years in execu-
tion of building projects in Canada and the
United States, both as project manager
and client representative. Johanne is an
associate at Revay and is specialised in
project management and client support for
all phases of project execution. Her ser-
vices also include preparation and assess-
ment of construction claims for purposes
of negotiation, mediation or arbitration.

Her interest in quality assessment led her
to receive training on the Design Quality
Indicator (DQI) at DQI USA, an organisa-
tion certified by the Construction Industry
Council (CIC). This tool, developed and
used in the U.K., is similar to the Achieving
Excellence Design Evolution Toolkit
(AEDET), the reference tool studied in this
research. Early experience with the DQI in
the United States is very promising and
points to wider use of this assessment tool
for building projects in the United States in
the near future.
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