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ABSTRACT: Quality in the design phase is a primary consideration in the construction industry. The inability
to define quality as it relates to all functions within engineering consulting offices has resulted in the unsuccessful
implementation of quality improvement programs. The assessment of quality management practices is important
for the implementation of total quality management in the construction industry. As a step towards this end, 38
engineering consulting offices were surveyed regarding their design quality management activities. These activ-
ities include: writing job descriptions of quality managers, documentation, training, communication, control of
drawings and specifications, qualification of key personnel, design reviews, standardization of office procedures,
availability of office library facilities, peer reviews, monitoring of schedules and costs, and incentive systems.

INTRODUCTION

The selection and engagement of a design professional is a
fundamental decision toward achieving quality in construction.
Design quality is a concept that depends on each individual
consultant’s ability to identify and discuss the client’s require-
ments and, at the same time, to act professionally as a tech-
nical specialist (Griffith 1993). The need to exert a special
effort to improve quality in the design process is well recog-
nized. The Construction Industry Institute has called for an
integrated approach of total quality management (TQM) and
quality assurance/quality control to improve the quality of the
products and services provided by the construction industry
(Burati 1990). TQM is a structured approach towards improve-
ment. If applied properly, it will assist an engineering firm in
improving its performance (Oberlender 1993).

In Middle Eastern countries, in general, the concept of qual-
ity in design is still in its elementary stages. The lack of long-
term experience and the rapid economic and construction
boom has provided little time for the local consultancy indus-
try to establish its norms. Problems stemming from incomplete
or incorrect engineering information have frequently been se-
rious and costly, and have often not been discovered until the
project has been completed or is in use. Such problems include
cost and time overruns, disputes between the parties, omis-
sions, errors, ambiguities in plans and specifications, reduced
life span, and increased maintenance costs.

Large engineering firms in Saudi Arabia are now imple-
menting some management activities to improve the quality
of design. However, these activities are not organized or com-
plete enough to form a TQM system. The objective of this
study is to survey quality activities in engineering firms in
Saudi Arabia and to determine the frequency of involvement.
The assessment of quality management practice is a step to-
wards better implementation of the TQM concept in the con-
struction industry.

DESIGN QUALITY MANAGEMENT ACTIVITIES

In general, quality management in consulting engineering
offices is an ongoing process of establishing requirements,
communicating those requirements to all members of the proj-
ect team, providing the proper leadership, and checking to see
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that the requirements are met (Saarinen and Hobel 1990; Bur-
ati 1991). On the other hand, design assurance is defined as
those planned and systematic actions taken to provide confi-
dence that the completed design will satisfy the requirements
of its intended use (Burgess 1988). The ASCE manual of qual-
ity in constructed projects (ASCE 1990) contains several sug-
gestions for selection of quality design professional and as-
suring design quality.

Considering the current emphasis of modern management
on customer satisfaction, the establishment of a quality man-
agement program in engineering consulting offices is an es-
sential requirement for achieving success. A good design must
satisfy the requirements set by the owner and the public. Poor
quality design may expose the design professional to a lawsuit
by a wide variety of claimants including the contractor and
the public (Dickmann and Nelson 1985).

Design professionals use quality management techniques of
varying levels. Many of them, however, do not name such a
practice as quality management. They consider them, however,
to be an integral part of design (Saarinen and Hobel 1990).
Muller (1984) reported that there has been some resistance to
the application of quality management programs to the design
phase. There are three important areas for TQM implementa-
tion. These include: (1) organization, management involve-
ment, and training; (2) customer and employee feedback
mechanisms; and (3) teamwork, employee involvement, and
recognition (Chase 1993; Staccatos 1994).

The Study

The population being studied consists of all the engineering
consulting offices working in Saudi Arabia. The questionnaire
was designed to identify design quality management activities.
The questionnaire forms were mailed to 175 randomly selected
consultant offices (the entire population is 358 offices). Only
38 offices responded to the survey. The questionnaire consisted
of two parts. The first part included general information ques-
tions about the consulting offices. The second part listed
eleven major quality management activities. The questions
were presented so they could be answered either with yes or
no. The results of this study should be viewed bearing in mind
the inherent limitation of the sample size.

Design Quality Determinants

The quality management activities with the frequencies of
implementation as indicated by the consulting offices are
shown in part two of the questionnaire (see Appendix I). The
results are discussed in the following paragraphs.

Definition of Responsibility

A clear definition of management policies, objectives, and
responsibilities for each unit of the organization is essential
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for setting up a quality system. Management should periodi-
cally review the status and adequacy of the quality program
and should appoint a representative to ensure that quality pro-
gram requirements are complied with. Most of the interviewed
consulting offices (79%) indicated that they have a written job
description for the quality program manager.

Documentation

Documentation and control of documents is an important
element in any quality system. Control of documents is very
important to design offices since it is concerned with precision
and accuracy of review as well as issuance and revision of all
documents related to the design. Most of the offices recognize
the importance of such an activity. 89% of the respondents
indicated that they have a system for documenting and con-
trolling design-related documents.

Training

Another important element of quality system is training.
Training might be through continuing education, seminars, or
on-the-job training. A policy and budget for staff training
should be established. Furthermore, design personnel should
be encouraged to participate in continuing education programs
and professional groups, since such participation will keep em-
ployees abreast of the latest current information on changing
aspects of design and analysis methods (ASCE 1990). The
survey showed that most of the offices (87%) have some form
of on-the-job training. However, only 47% of the offices allow
their employees to participate in continuing-education pro-
grams and seminars.

Another aspect of training is the availability of office library
facilities. A library with available current reference material
including codes, standards, categories, and design manuals is
a catalyst for quality work in a design office. 87% indicated
that they have office library facilities.

Communication

Communication among the design team members is a vital
element in achieving quality in the design phase. Insufficient
communication can lead to project failures and problems and
to the dissatisfaction of all the team members. 95% of the
respondents indicated that the project team hold regular meet-
ings to discuss and communicate design related issues. 79%
also indicated that they have a written communication proce-
dure.

Drawing and Specification Control

The control of drawings and specifications is essential to
any project design. Usually, the preparation, review, approval,
and distribution of drawings is generally well-controlled.
However, specifications are frequently allowed to become out-
dated (Burgess 1984). It is essential that the drawings and
specifications be clear, concise, and uniform. All respondents
indicated that they have a system to ensure the clarity, con-
ciseness, and uniformity of drawings and specifications.

Design Review

Design review is a vital element in assuring quality in the
design phase of a construction project. Experience indicates
that a high percentage of contract modifications is due to de-
sign deficiencies such as errors, omissions, and ambiguities.
There are several types of reviews that a design professional
carries out to assure the quality of design. These reviews in-
clude a calculations check, space allocation, aesthetics, func-
tionality, capacity, a review of client’s comments, and a review

of the standards and regulations. All the consulting offices
(100%) indicated that they perform drawing and functionality
reviews. 97% indicated that they perform space allocation re-
views, capacity reviews, clients’ comments reviews, specifi-
cation reviews, and reviews of standards and regulations. 95%
indicated that they perform calculation reviews and aesthetics
reviews.

Standardization of Office Procedures

One essential requirement of quality management is the
standardization of office procedures and policies. Such stan-
dardization establishes a common basis for all projects to im-
prove concentration on the owners’ requirements for the de-
sign and production of the contract documents. 92% of the
consultant offices indicated that their procedures are standard-
ized.

Peer Review

Design peer review is an organized effort that promotes
quality in design organizations and their services. Peer review
can be grouped into several categories. The two most impor-
tant categories are organizational peer reviews and project peer
reviews. Organizational peer reviews consider a design orga-
nization as a whole, focusing on its locations, procedures, and
practices. Project peer reviews consider particular projects, ac-
cording to the organization’s practice.

Although the concept of peer review is new in design, 47%
of the consulting offices indicated that they carry out organi-
zation peer reviews, and 53% indicated that they carry out
project peer reviews. The writers’ assessment is that the con-
cept of organizational peer review is not yet well developed
in consulting offices in Saudi Arabia. These offices that indi-
cated the implementation of peer review may have carried out
some type of organizational auditing that is not necessarily
well-oriented to quality improvement.

Schedule and Cost

Adherence of the design professional to key dates identified
in the contract (e.g., milestones and delivery dates for sub-
mittals or reports) is an essential element of quality manage-
ment. Attention to key dates keeps the project on schedule and
provides the owner with a means of monitoring progress. It
also allows the owner to comment on various aspects of the
project as work progresses.

The financial progress report is an affective communication
tool for the design professional to update the owner on design
and project costs. The financial progress report shows bud-
geted versus actual expenditure. The expenditure should rep-
resent the amount of work performed. If a longer time is in-
vested in developing the project than was budgeted, a clar-
ification must be obtained and remedial action taken. If addi-
tional services not contained in the contract are required in
order to meet the overall project requirements, such informa-
tion should be communicated to the owner immediately. An
amendment for the additional work should be negotiated and
added to the contract. Most of the surveyed consulting offices
(95%) indicated that they follow the practice of submitting
financial and schedule progress reports.

Incentive System

The establishment of an incentive system to motivate per-
sons whose activities affect the quality of work is very im-
portant. Incentive systems promote quality and increase pro-
ductivity (ASCE 1990). The survey showed that 74% of the
consulting offices have some form of an incentive system for
their employees.
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Qualification of Key Personnel

Assuring quality in the design comes also through having
qualified staff. It should be the general attitude that quality is
the responsibility of all employees. Every employee is respon-
sible for his part of the overall quality plan. The results indi-
cated that 95% of the offices have written qualification re-
quirements for key personnel.

CONCLUSION

Quality in the design phase is a primary consideration in
the construction industry. Quality management is a systematic
way of guaranteeing that organized activities happen the way
they are planned. It is a management discipline concerned with
preventing problems from occurring by creating the attitudes
and controls that make prevention possible. The objective of
this study has been to identify the prevalent quality activities
in engineering design firms. A survey has been carried out
regarding quality management activities in engineering design
offices in Saudi Arabia. Several management activities have
been identified. These activities include writing job descrip-
tions of quality managers, documentation, training, commu-
nication, control of drawings and specifications, qualification
of key personnel, design reviews, standardization of office pro-
cedures, availability of office library facilities, peer reviews,
monitoring of schedules and costs, and incentive systems.

The results of the study should be viewed as indicative and
not conclusive since only a limited number of engineering
firms participated in the survey. More studies are needed in
this important area to facilitate the implementation of TQM in
the local construction industry.
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APPENDIX 1. QUALITY DESIGN ACTIVITIES
QUESTIONNAIRE

Title of respondent:

1. General Questions about the Firm

(a) Type of engineering firm (please indicate the percentage
of work)

(1) Building (% of work)
(2) Engineering (highways,

etc.) e (% of work)
(3) Industrial (power plants,

refineries) (% of work)

(4) Others (please specify) (% of work)
(b) Annual business volume
(c) Millions of U.S. dollars
(d) Number of permanent
employees
(e) Number of temporary
employees
(f) Average contract duration
(months)

2. Questions about the Quality Management
Activities

Please indicate which of the following activities are imple-
mented by your firms by putting a tick next to the appropriate
answer:

# Quality Management Activities Yes No
1 Job description for the quality assurance manager| 30 8
2 Documentation of project-related documents 34 4
3 Training

3.1 On-the-job training for employees 33 5
32 Short courses 18 20
33 Seminars 18 20
34 Availability of office library 33 S
4 | Communication

4.1 Frequent contacts between the project parties 36 2
42 A written communication procedure 30 8
5 A system to ensure the clarity, conciseness, and| 38 0

uniformity of drawings and specifications
6 Design review

6.1 Calculation checks for the design 36 2
6.2 Review/check space allocation 37 1
6.3 Drawing checks/review 38 0
6.4 Review/check aesthetics 36 2
6.5 Functionality review 38 0
6.6 Capacity review 37 1
6.7 Review of clients’ comments 37 1
6.8 Specification check/review 37 1
6.9 Review/check of standards and regulations 37 1
7 | Standardization of office procedures 35 3
8 | Peer review

8.1 Organization peer review 18 20
82 Project peer review 20 18
9 Submission of progress reports to the owner 36 2
10 | Incentive system 28 10
11 Qualification of key personnel 36 2
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