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Assessment of requirements for establishment of a
framework to enhance implementation of quality pcas
In building projects

Amirhossein Heravitorbati*, Vaughan Coffey *, BammigaTrigunarsyah *

*School of Urban Development, Queensland Univedifiiechnology, 2 George St., Brisbane QLD 4000,
Australia

Abstract: Quality, in construction projects should be
regarded as the fulfilment of expectation of those
contributors involved in such projects. Although a
significant amount of quality practices have been
introduced within the industry, attainment of reasmable
levels of quality in construction projects continus to be
an ongoing problem. To date, some research into the
introduction and improvement of quality practices and
stakeholder management has been undertaken, but ar
no major studies have been completed that
comprehensively examine how greater considerationfo
stakeholders’ perspectives of quality can be usedot
contribute to final project quality outcomes. This paper
aims to examine the requirements for development o&
framework leading to more effective involvement of
stakeholders in quality planning and practices thus
ultimately contributing to higher quality outcomes for
construction projects. Through an extensive literatire
review it highlights various perceptions of quality
categorizes quality issues with particular focus obenefits
and shortcomings and also examines the viewpoints o
major stakeholders on project quality. It proposesa set of
criteria to be used as a basis for a quality practe
improvement framework, which will provide project
managers and owners with the required information ad
strategic direction to achieve their own and their
stakeholders’ targets for implementation of quality
practices leading to the achievement of improved @ity
outcomes on future projects.

Index Terms. Construction Project Delivery,
Continuous Improvement, Project Quality, Stakeholde
Management

I INTRODUCTION

The concept of quality has played a significanerol
in the business management literature since the
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improvements in production and product quality dor
global market began in Japan in the 1950s. Dutieg t
last decade, many construction firms have been
critically challenged to achieve higher and superio
quality on their projects and in recent years more
attention has been paid to implementing and immgvi
quality management in the construction sector.

However, due to the high cost of poor quality on
many construction projects, additional researchtiis
required to provide a framework for improvement of
project quality outcomes [1]. Quality management
philosophies have been recognized as successful
drivers for management strategies in other indesstri
[2] but although the construction industry has seen
increasing advancement of the use of science and
technology within the sector, the adoption of cyali
management practices based on the stakeholderofiew
quality [3] has made an impact at a much sloweepac
[4-6].

Therefore, the development and establishment of
more effective communication methodology between
project participants and construction producers, in
order to better align quality management actionthén
construction industry both to meet the stakeholi®wr
of quality as well as complying with specifications
clearly one potential benefit that can result friumther
research and development at the present time.

This paper is based on an extensive literaturevevi
undertaken for a PhD thesis and identifies comnmzh a
serious quality problems/defects in construction
projects and highlights the main causes, which most
often result in quality failures. Categorizationtbése
problems/issues forms the basis for a preliminary
model for a future quality improvement framework
specifically for use on building construction prdie

1. QUALITY PROBLEMS IN BUILDING
PROJECTS

Establishment and achievement of acceptable levels
of quality in construction projects has long been a
problem [7] but despite a significant amount of
investigation already being undertaken to examine
quality failures and their causes, constructionjqums
are still encountering numerous quality problems. A
stated by Xiao [8], poor quality performance that
results in increased rework and has significantaiohg



on cost and schedule is among the major defects
experienced in construction projects. According to
Pheng [9] drawing and specification are not at
satisfactory levels of quality and do not clearyays
state the intention of the designer. According tdit
[10] these documents are the final result of design
phase that leads to the physical construction ef th
project and therefore have an effect on the quality
the final project outcomes. Seaver [11] affirmsttha
successful companies need to meet their customer
expectations through superior implementation ofrthe
quality policies, however currently many customess
still not satisfied with the quality of constructed
projects. Construction materials sometimes do restm
specified standards and this also leads to subetedin
quality on projects [9]. Serpell [12] points obat the
lack of qualified personnel is a major barrier et
compliant implementation of quality systems, whitst
the view of Jha and Lyer [13], quality negligence
produces many negative effects to construction
companies achieving the desired levels of qualitgt a
additionally and low quality process implementation
leads to the often ultimate poor quality of progeft].
A lack of attention to a quality-based supportiverky
environment, wastage of materials, high fragmeonati
of systems [14] and manpower and duplication of,cos
are among the most serious problems of quality in
construction project and these unsatisfactory ssue
continue to plague every sector of the industry iéed
projects [7]. Table 1 provides an overview of quali
problems and shortcomings which are common during
construction building projects.

TABLE1: QUALITY PROBLEMS

Quality Problems/Issues Authors
Customer dissatisfaction [7,9, 15, 16]
Quality negligence [13, 17]

Clean and safe construction [9, 16]
site
Non clear-precise drawing [9, 10]
Lack of meeting [9, 18, 19]
standards/codes
Poor statistical method [7, 20]
application
ISO fault implementation [21-23]
Traditional quality attitude [16, 24]
Low quality [1,9, 22, 25]
Materials/Equipments
Lack of qualified personnel [12, 16, 21]
Non availability of [12, 13, 22]
document
Poor quality performance [16, 21, 26]
Poor quality inspection [16]
Lack of measurement and [7, 15, 27]

feedback system

As shown in Tablel, despite efforts of building

companies to

introduce better

quality processes

construction projects are still encountering vasiou
quality problems. However as supported by many
scholars [10, 13, 16, 19, 28, 29], one of the basri
which most often results in successive seriousityual
defects in construction building projects, and ikatot
shown in the standard list of factors, is the laxk
project participant involvement in quality planniagd
practices.

Whilst  stakeholder involvement has been
emphasised as an important factor that affectsitgjual
this issue has not been fully adopted or addressed
building projects, nor is it prevalent in previous
research [12, 15, 16, 19, 21, 23, 28, 30-32].

Il. INCORPORATOPN OF STAKEHOLDERS
PERSPECTIVE ON PROJECT QUALITY

Because quality management is such an important
aspect in construction and building projects, ideorto
increase the ultimate project quality and to reduce
rework, revision and waste and failure costs ober t
entire project lifecycle, the importance of greater
involvement of all relevant project participants in
quality management issues needs to be fully
understood and embraced by project teams.
Additionally, it should be noted that best-practice
construction project management involves meeting or
exceeding stakeholder requirements and expectations
and thus project teams have to develop high-quality
relationships with key project members, in partcul
with the main customers of the project, in order to
understand the perception of quality more
systematically [33]. Many studies have been
undertaken regarding the capability of properly
implemented quality management systems to improve
the ultimate project quality [7, 19, 34-36] and the
question of the affirmative influences of stakeleold
involvement upon project success has also been
addressed by many other scholars [37-40]. However,
the creation quality teams based on the incorpmraif
project participants into the planning of constimct
and building projects has not as yet been considere
significantly [41]. According to Heravitorbati [42F
project key members are not satisfied with the igual
of the project, the project team will have to atljus
scope, time and cost to balance the non-meeting of
stakeholders requirement and expectations on gualit
issues. For these reasons, it is imperative thedter
focus is placed on the incorporation of stakeholder
points of view with regard to establishing processe
and practices designed to improve the quality of
building projects.

V. POTENTIOAL STAKEHOLDER IMPACTS
ON QUALITY OF BUILDING PROJECT

Many stakeholders are involved in the provision of
construction projects and each of them has theim ow
role, requirements and objectives. To meet thediffy



demands of the various stakeholders, project masage
have to involve them in planning of projects ineardo
increase the effectiveness and efficiency of the
decisions which are made during the construction
project lifecycle [43]. Wang and Huang [44] confirm
that effective relationships among key stakeholdees
helpful in improving quality of a construction peajs
and Deming [45] declares that the customer’'s
(stakeholder’s) perspective of quality levels igically
important. According to Walker [41] there is a gap
previous studies and he affirms that the implententa

of quality efforts is often hindered by a lack of
attention to the expectation of the stakeholdeisivs

of quality in the construction industry.

Yang [32] placed an emphasis on the recognition of
the fact that there are several stakeholders whose
expectations and influences must be included in the
project management process. More importantly, & ha
been emphasized that if a project’s stakeholderat
satisfied with the quality of the project managetman
of the ongoing project outcomes, the project tedth w
as a result be required to adjust scope, time astlic
order to meet the stakeholders’ requirements and
expectations on quality issues. Bubshait [46] piesi
us with a clear interaction between project quadityl
stakeholder involvement shown in Fig. 1.
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Fig.1: Relationship between stakeholder involvemant project

quality

This figure shows that project quality can be
measured by determining the degree to which the
implementation of the project is in conformity with
terms and specifications, duration, budgets, atsthe
operation, and the stakeholders’ overall satisfacti
with project quality. It affirms that stakeholder
integration in different phases of a project lifeleyis
in direct and mutual relationship with the project
quality. However, the planning phase of a project
seems to be the most significant since the majafity
the vital decisions are completed at this stage and
success of the design, construction and post
construction phases highly depends on the apptepria
decision made during this phase [47, 48]. According
Griffith and Sidwell [49] the planning phase, among
various phases of construction project lifecycks the
highest ability to influence on total project cost.
Additionally, Arditi and Gunaydin [7] substantiateat
generating the project requirements for qualityibeg
at project planning and according to Leszaka [50]
attaining of a higher quality in the early phasésao

project results in fewer defects to be found amired
in the later parts of the process.

From such observations, it can be concluded that
effective and efficient involvement of project
participants in the quality planning phase will tbet
assist in improving the total quality of a constadt
project.

On the other hand, the quality of a project is
influenced by a vast number of other issues, the
majority of which negatively affect quality. Howaye
appropriate realization and implementation of such
issues can aid in overcoming a large amount of the
more serious quality problems. The next section
provides a comprehensive explanation of the most
important factors and sources related to poor tyuali
outcomes.

V. QUALITY DEFECT SOURCES AND
CAUSES

A variety of authors have provided different
categorizations of quality problems, but there have
been few attempts to collect together and unify the
major sources and factors that affect quality in a
comprehensive manner. This paper utilises such
classifications of quality problems in the extant
literature and attempts to bring together a sethef
most notable factors influencing quality and
categorizing under four main headings as:

A) Stakeholder managerial
B) Technical
C) Environmental/material and equipment
D) Cultural and political

This classified list provides a source of arranged
information that can be used as a foundation for
proposing an improved quality framework for
implementation in building construction projects.

A) Sakeholder Managerial

Key stakeholders are usually considered to be
responsible for many of the current quality
problems/defects that occur in construction buddin
projects. As stated by Jha and Lyer [13] one of the
most important factors which has an indisputablecaf
on project quality is the efficient communication
between parties involved in construction projects.
Although other authors such as Arditi and Gunaydin
[10] confirm that high quality projects mainly deyk
on the relationship among parties involved, thesaidf
greater and more directed strategic involvement and
management of the key stakeholders of a constructio
project has not been considered specifically tce dat
[24]. To achieve the desired level of project gwyali
one of the most substantial issues is the efficient
implementation of key project management practices
[51]. According to Yung and Yip [29], management
roles and issues have a significant impact on ptoje
quality. Deming [45], placed great importance ba t



responsibility of management, regarding management
to be responsible for 94% of quality problems.
Additionally, one of the factors which often resuih
quality problems is the apparent lack of incorporat
and emphasis of the views of owners in order to
articulate their needs and objectives with respethe
quality issues [30].

According to Pheng and Wei [9], ignorance of
quality issues by contractors is a major factor
negatively affecting quality. Contractors sometindes
not have enough skills to interpret the design drgss
so they are not able to provide the end productsiten
in accordance with the design and specificatiortsiin
is also argued that due to the lack of knowledge to
establish a quality system, contractors cannotrobnt
the work properly [9, 13].

Pheng and Wei [9] continue this theme by noting
that one of the main challenges in better
implementation of quality is the involvement of
subcontractors into quality planning and
implementation. Since subcontractors are the ores w
actually carry out the onsite work, their incorpara
and communication to get to the quality initiativeess
a high significance [9, 16, 19]. The necessity for
supplier involvement in any programme for quality
improvement also has been pointed out by a number o
scholars [15, 20, 31] and Arditi and Gunaydin [10]
affirm that supplier involvement can help in deciag
divergence in the construction process.

B) Technical

There are however number of other factors that
result in poor quality in construction building peots.
As stated by Pheng and Wei [9] most of the time
drawings and specifications do not indicate clednly
intentions of the designers and since drawingsttege
only documents given to the constructor to illustra
the design concept, size and scope of the workbeum
and dimension of materials or items, then provisidn
inadequate information by way of poor drawings and
specifications leads to a lower quality of final
constructed project [7]. It has also been emphdsise
that the relationship between non clear/precise
drawings and poor coordination among project
participants has a similar detrimental effect [Oh a
related issue, Arditi and Gunaydin [7] argue tHzd t
establishment of a data collection system can help
construction companies to set up an informatiorebas
which can lead to an earlier recognition of defects
(including quality defects).

However creating such a system is difficult in the
construction industry and results in recurring defe
as Leonard [16] states, quality tools and techrsque
have been disregarded by considerable numbers of
construction companies which in turn has lead kesa
comprehensive overall understanding of quality [52]
and ineffectual problem-solving methods.

C) Environmental, Material, Equipment
Environmental issues and the use of incorrectwar lo
quality construction materials have been regarded a

factors with notable impacts on projects qualitys A
stated by a number of scholars, construction ptejec
usually have some specific factors which can aders
affect quality and customer satisfaction [13, 20, 23,
54]. Some of these factors include project nature,
uniqueness [21, 26], project size and scope [13],
environment and complexity of project [21].

In addition lack of attention to appropriate res@s
such as financial, material, human resource, teehni
etc., are also causes which result in poor quality
projects [20, 29]. These researchers also advdbate
the availability of resources is an important issiat
needs to be considered. According to Pheng and Wei
[9] construction materials which are chosen by a
consultant do not always meet the standards odlibgil
control authorities and this has an negative immdct
project quality.

D) Cultural, Political

Although generally cultural and political issuev&a
the lowest impact on project quality, they stilledeto
be taken into account. Lack of motivation and care
have been regarded as most frequent human errors in
the origins of quality defects [12, 55].

As stated by Leonard [16] quality culture is a
significant factor in successful implementation of
quality and if employees of a construction project
recognize the value of their performance in an
appropriate manner and with the appropriate amofint
care, then motivation will be a necessary drivetheir
quality culture [22, 56] and stakeholders therefozed
to set up a number of actions in order to achieve
workers’ commitment to any quality improvement
systems [12].

According to Marosszeky [23] a low tendency to
teamwork among project employees is the consequence
of variety of factors and management teams are
responsible to eliminate such a dynamic. Inappeteri
tendering procedures also lead to poor quality. For
example, aggressive competition during tendering
forces participants to quote lower than the feasibl
actual price for completion of the project and aiso
allow them to make a reasonable level of profitcita
perspective subsequently results in the applicatibn
imperfect materials and provision of an inferior
technical performance and this causes lower quatity
projects [13, 21].

Fig. 2 provides a comprehensive checklist of the
sources of quality defects in construction building
projects.



Quality Problem Factors
- Lack of contractor supervision [10, 19]
- Poor relationship and partnering among prgpecticipant | [10, 12, 13, 57]
- Reduced Subcontractor responsibility [9, 16, 19]
- Inappropriate method of contractor selecting 119,
- Poor quality procedure [21, 27]
- Lack of quality department [31]
- Lack of auditing system [9, 58]
- Short term objectives [13] Managerial
- Poor Training system [10, 13, 20]
- Low quality continues improvement [9, 20]
- Lack of process improvement [9, 31]
- Lack of Management commitment [1, 23, 29]
- Lack of quality policy [7, 20]
- Low effective project management system [21,549,
- Supplier impact [7,19]
- Bureaucracy [23]
- Low quality drawing and specification [9, 10]
- Design complexity [21]
- Difficult data collection system 7 4 Technical
- Poor performance of quality tools and techniques [7, 16]
- Difficult application of quality system [12, 24]
- Nature uniqueness [21, 26]
- Project size [13] Environment/
- Project complexity [21] Material/
- Material/Equipment specification [1, 22] Equipment
- Project Environment [21]
- Low quality and poor availability of resources 0[29]
- Lack of motivation [12, 22]
- Incompatible tendering procedures [13] 1—‘ gg'lfﬁgll
- Low tendency to teamwork [23]

Fig. 2: Sources of quality defects in building pais

VI. DISCUSSION

As shown in Fig. 2, quality failures originate from
various sources of defects such as technical,
environmental/material/equipment and cultural/
political ~defects. However, poor stakeholder
management appears to be one of the most
fundamental and important causes of quality fadure
many cases and the critical roles played by owners,
management team, consultants, contractors, sub
contractors, suppliers and final customers on ptoje
quality success has been supported by many
researchers [7, 16, 19, 29, 57]. Contribution &f kiey
project participants in assisting to prepare gyalit
management plans and shaping quality practices not
only facilitates construction companies to solvesth
problems which are directly related to stakeholdeus
is also a great help to overcome other problemstwhi
arise from other sources of defects such as teahnic
environmental and cultural. For instance, as stated
Pheng & Wei [9], appropriate incorporation between
stakeholders in the design and construction phaee ¢
result in higher quality of drawing and specificaus.
Arditi and Gunaydin [10] also recognise management

as being responsible for encouraging employees to
work as a team and advocate the significant infleen
of teamwork on final project quality.

From such observations it can be concluded that
stakeholder incorporation within quality management
planning and proceeding will facilitate greatly in
solving large numbers of quality problems in builgli
projects.

VII. CONCLUSIONS

Good quality management and full stakeholder
involvement are clearly regarded by many authods an
researchers as two major success factors in
construction projects. The research described i® th
paper has extracted and indentified current quality
defects, problems and issues which commonly arise
during a typical project lifecycle and categorizdm
under four main headings, namely, stakeholder
managerial, technical, cultural/political .and
environmental/ material/ equipment. Based on tbis s
of classifications the next phase of this reseavdh
undertake a number of surveys and case studies from
which to develop a framework for better and more



focused implementation of quality practices on
building projects, designed to encourage and atiliz
better stakeholder integration within critical qgtal
management procedures. The paper also affirms the
role of project participants as having an undemiabl
impact on quality of projects and highlights thetfa
that whilst lack of stakeholder involvement is indea
major problem and results in subsequent defectsdfou
within construction building projects, incorporatiof
greater stakeholder involvement into quality plaugni
and practice is a immense help in solving consludera
amount of quality failure issues and accordingly
improving construction project quality outcomes.
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