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Quality is about adding value to the construction process. By applying quality management as a
means to improve current project management performance, it is envisaged that each firm will be able
to contribute more effectively to the value adding process in the construction supply chain, with the
ultimate goal of satisfying the customer. A broad range of integrated quality-focused strategies which
include supply chain and customer focus, top management commitment and leadership, training and
education of staff from every organisational level at each construction phase, teamwork and
collaboration among all project participants throughout a quality-focused supply chain, client’s quality
awareness and proactive quality management and the appropriate form of contract chosen will enable
the successful implementation of quality management systems in the construction industry. A survey
was conducted based on interviews with a sample of professionals invoived in the design and
construction phases of projects to identify the steps taken by fins within the Greek construction
sector to ensure quality during project procurement. Amongst others the findings show that, although
some initial steps have already been taken, there is still great potential for quality improvements in the
Greek construction industry.
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The primary challenge of project management is to achieve all of the project goals and objectives
while adhering to predetermined schedules, budgets and specifications. In this direction, for the
successful implementation of a construction project, apart from time and costs, also the quality of the
product, i.e. the constructed facility, and the construction process need to be effectively managed.
Quality assurance and quality control are inherent elements of quality management of projects, as the
former constitutes the ‘vehicle’ of achieving the quality objectives, while the latter is its ‘technical arm'.
To ultimately attain high quality on projects, quality assurance and control and more generally the
established quality management system need to be integrated within a quality culture environment
(figure 1).

Quality Assurance
Right first time

Quality of
Product

Quality of
Management
Process

Quality Control
Zero defect

Attitudes

e

However, attainment of high quality levels in the construction industry has long been a problem. Many
management systems focus on the control of time and cost and try to ensure quality through ‘after the
event inspection’, carried out at a “sub-management” level (CIRIA, 1992). Apart from that, the culture
in construction is dominated by short-term financial considerations, which, in turn, result in adversarial
relationships and lack of mutual trust and cooperation, all of them being detrimental to the
achievement of satisfactory quality standards (Shammas-Toma et al., 1998). Hence, great
expenditures of time, money and resources, both human and material, are wasted every year. On the
other hand, construction companies are confronted by fierce competition, struggling with unstable
market conditions, whilst clients are becoming increasingly more knowledgeable (Pheng and Hong,
2005) demanding improved quality of products and services. As highlighted by Danforth (1987), sited
in Pheng and Hong (2005, p.36), ‘quality is no longer a luxury, but is critical for survival. In this
direction, the adoption of a more integrated approach for the successful quality management of
projects is long overdue for the construction industry.

Developing an excellent service-culture that is unique to the operations of the contracting firm can be
a strategic differentiated factor that will help the contractor gain sustainable competitive advantage.
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But according to Pheng and Hong (2005), quality management goes beyond competitive advantage
through functional excellence; it has to become a strategic organisational concern based on
continuous improvement (Garvin, 1988). Quality is the key to value creation and thus it should be
treated as a fundamental part of the organisation’s strategy (Pheng and Hong, 2005). In this direction,
a shift from a simplistic product quality view to a total quality focus is required (Toakley and
Marosszeky, 2003). A broad range of integrated quality-focused strategies which include supply chain
and customer focus, training, top management commitment and leadership (Toakley and
Marosszeky, 2003) will enable the transition from the profession-based scenario to a project-oriented
team-based scenario, mutually rewarding for all parties (Pheng and Ke-Wei, 1996). Apart from that,
there is an urgent need to replace the inspection-oriented quality system, which is highly prevalent in
the construction industry, by prevention-oriented quality management (Pheng and Ke-Wei, 1996). The
end results will boost productivity, reduce waste and rework and save costs by doing the right things
right first time (DRIFT) rather than simply doing them right (Pheng and Ke-Wei, 1996). Hence, it is
obvious that a more systematic approach to achieve quality is required. Firms with traditional quality
management methods will no more be able to survive in the market (Abdul-Rahman, 1996), or, to
borrow a phrase from McCabe (1996), “Get better of get beaten”.
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2.1. DEFINING QUALITY

Quality, like beauty, can be perceived in a different way by each person. The vagueness of the
concept of quality is reflected in Garvin's (1988, p. xi) quote:

“Quality is an unusual slippery concept, easy to visualise and yet exasperatingly difficult to define.”

The academic literature has provided a variety of definitions of quality with significant diversity
inherent in them. As Reeves and Bednar (1994), sited in Soltani et al. (2008), point out, this diversity
shows that the concept of quality is so broad and includes so many components that it would be
useless to try to encompass them all in a single model.

Despite the fact that the various perspectives of quality can cause confusion to managers and
potentially bring conflict, the organisation can benefit from such multiplicity, in that it can adopt a
broader view on quality and thus avoid the ‘blind spots’ of each single approach (Garvin, 1988).

Defining quality in construction is even more difficult for several reasons. Firstly, the construction
industry is highly differentiated and fragmented and also each project is unique, with specific
characteristics, a “single-order - single-production”
product. Moreover, in construction the needs to be
satisfied include not only those of the client/owner, but
also those of the society and those of the supplying
organisation itself - the design professional and the
constructor (Chung, 1999; CIRIA, 1992), which also differs
from project to project. The needs of the client are likewise
threefold: they may be considered as a triangular
relationship of scope, cost and schedule (CIRIA, 1992). In
this way, a quality product in construction is one that [ cosT > @
meets all specified requirements at optimum cost and

time. Pooite 20 T rOie T e e e T

34008

Arditi and Gunaydin (1997) make a distinction between ‘product quality’ and 'process quality’ in the
construction industry. ‘Product quality’ is the quality of the elements that relate directly to the physical
product, such as the materials, equipment and technology used when building a structure, whereas
‘process quality’ refers to the quality of the process that is followed during a project, for example the
way that the project is organised and managed from inception to completion, which obviously affects
the quality of the final product (Arditi and Gunaydin, 1997).

Arditi and Gunaydin (1997) also differentiate between ‘quality in fact' and ‘quality in perception’; that is
‘meeting the specifications’ and ‘meeting client's needs and expectations’, respectively. McConachy
(1996; sited in Toakley and Marosszeky, 2003) calls this “the dual-dimensional model" of project
quality: ‘conventional project quality (objective matters, such as technical requirements, schedule and
cost) and ‘contemporary project quality (subjective matters, such as customer satisfaction,
contractual relations, community impacts etc.). In other words, a high quality product does not always
satisfy the customer and vice versa. This may be also related to the fact that the client in construction
is the owner of the facility but not necessarily the end user.
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Following these, Wilkinson's (1998) definition of quality, sited in Soltani et al. (2008, p. 464) as ‘fitness
for use’, reflects better the true meaning of quality in the construction industry, including both ‘quality
of design’, i.e. how a customer's requirements are translated into a set of specifications, and
‘conformance to the design’, i.e. how the construction process and the final product conform to the
specifications of the design standard.

The stated project’s requirements, according to Arditi and Gunaydin (1997), should be adequate in
three dimensions:

o the legal, i.e. quality in terms of professional liability,

o the aesthetic, for example how a building blends into its surrounding — which is a subjective
issue though -

e and the functional, taking into consideration issues such as ease of operation, ease of
maintenance, energy efficiency etc. (Arditi and Gunaydin, 1997).

When evaluating the service quality achieved in construction, it can be categorized into the following
three dimensions (Lewis, 1995; sited in Love et al., 2000):

e hygiene factors or expected/ demanded quality (Toakley and Marosszeky, 2003): those
elements expected by the customer and will cause dissatisfaction if not delivered;

e enhancing factors or attractive/ exciting quality (Toakley and Marosszeky, 2003): attributes
and characteristics of the final product that pleasantly surprise the customer but, when not
delivered, they do not necessarily cause dissatisfaction; and

e dual threshold factors: those things which when delivered above a certain level of adequacy
lead to satisfaction but when perceived to be below that threshold cause dissatisfaction.

Virtually, quality is about adding value to the process. Each activity undertaken in the construction
supply chain should add some value to the final product; hence each project participant plays a
fundamental role to the successful procurement of projects (Love et al., 2000). By applying quality
management as a means to improve current project management performance, it is envisaged that
each firm will be able to contribute more effectively to the value adding process in the construction
supply chain, with the ultimate goal of satisfying its customer (Love et al.,, 2000; Abdul-Rahman,
1996). Good management, project management and quality management should all supplement each
other (Abdul-Rahman, 1996).
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2.2. THE FOUR STAGES OF QUALITY MANAGEMENT

Quality management embraces all the activities of the overall management function that determine
and implement the quality policy. In the construction industry, quality management involves all
aspects of a project and must be an integral component in the management of a project (Abdul-
Rahman, 1996). Dale (1999) identifies the following four levels of quality management: inspection,
quality control (QC), quality assurance (QA) and total quality management (TQM). Figure 3 shows the
hierarchical progression of quality management from one level to another.

Policy depioyment
Involve suppliers and customers
Total
quality Invoive all operations
{ Process management
management
Performance measurement
(TOM)
Teamwork
® Continuous I |Employee involvement
improvement TaM Quality systems development
@ Empowering Quality | Advanced quality planning
people QA assurance { Use of quality costs
® (aring for people Tam (QA) FMEA
@ Involvement Q L SPC
. { QA Develop quality manual
) | Process performance data
'_ (om:')lianse to P Quality Self-inspection
spec:ﬁgatnon 7- control < Product testing
@ Allocating blame (QC)  |Basic quality planning
| / Use of basic statistics
spection Paperwork controls
Salvage
. Sorting, grading, reblending
Inspection 4 Corrective actions
| Identify sources of non-conformance
Froure 3 Tho fonr o of Gamndy man v ot o e 1 s el

e Inspection

Inspection is an after-the-event screening process where the conformity of the characteristics of the
product is assessed against a specification or performance standard; it is an activity with no
prevention content emphasising on reactive corrective actions (Dale, 1999). Inspection is widely used
in construction, as the completed structure is evaluated according to its conformance to the drawings
and specifications.

e  Quality control (QC)

Quality control can be regarded as an extension of inspection. it mainly refers to the activities carried
out during and after the construction process aiming to prevent or eliminate incidents of non-
conformance (Chung, 1999) and it basically differs from inspection in that it employs more
sophisticated methods and systems, tools and techniques such as statistical analysis, etc. (Dale,
1999). In construction, the random sampling and testing of concrete and other materials on site is one
of the cases where QC is used.
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However, inspection and QC are retrospective (McCabe, 1998). The organisations that adopt these
approaches to the management of quality operate in a ‘detection type mode’ - that means finding and
correcting mistakes - and make little effort to learn from those mistakes (Dale, 1999; McCabe, 1998).
This has several implications. Firstly, in an environment in which the focus is on removing defects and
problems before the product reaches the client, rather than preventing them occurring in the first
place, a culture of conflict is cultivated and people refuse to accept responsibility trying to switch the
blame to others (Dale, 1999). The result is poor, little or inadequate communication and cooperation
within the entire construction process, antagonistic relationships and lack of mutual trust within the
project coalition (Shammas-Toma et al., 1998). Another major drawback of this ‘inspectoral system’ of
quality control in construction is that many building defects are covered up by subsequent
construction work and thus they cannot be identified in the final inspection (Chung, 1999). Unlike
consumer goods, defective works in construction are very difficult, if not impossible, to be replaced
(Chung, 1999) and easier to be concealed. As a consequence, the clients in this case find themselves
paying high prices for defective works that do not satisfy their needs (Pheng and Hong, 2005) and are
left with a great source of expenditure in the years to come (Chung, 1999).

e  Quality assurance (QA)

Quality assurance is an overall system of monitoring activities and a procedural mechanism to
formalise actions, which aims to prevent quality deviations and to give an early warning of poor quality
(Love et al., 2000; Abdul-Rahman, 1996). QA includes activities such as monitoring quality
performance, analysing non-conformance data, taking corrective action to prevent repetition of
mistakes and feeding data backwards and forwards (Dale and Cooper, 1992). It focuses on
prevention of quality deficiencies and on elimination of labour inefficiencies, which minimises the risk
of making mistakes in the first place, thereby reducing the need for rework, repair or reject (Chung,
1999; Love et al., 2000). Quality control is part of QA since it is basically comprised of the specific
procedures, such as planning, checking, reviewing etc., involved in the QA process (Arditi and
Gunaydin, 1997). To practice quality assurance, an organisation has to establish and maintain a
quality management system in its daily operations (Chung, 1999). To be comprehensive and
effective, the QM system must be developed and judged according to a reference base (a quality
system standard, as for example ISO 9000) so that improvements can be made (Dale and Cooper,
1992).
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