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ABSTRACT

Despite the importance of value-added in today’s
national economies and in  socio-economic
development, value engineering, as a field of study,
is still fledgling. Although the profession of value
engineering has existed for some considerable time in
a number of countries, its progress and development
in industries has largely been determined by the
needs of practice alone. Too little emphasis has been
directed to teaching, research and evaluate these
existing practices, not to mention venturing into new
arenas. This paper considers the present state of value
engineering and its causes and effects. It considers
whether value engineering is a distinct academic
discipline from teaching and research perspectives.
Main areas where further study is required are
highlighted. It is suggested that the development of
value engineering should be advanced further
through  rigorous  teaching,  research  and
development.

INTRODUCTION

Value engineering is a relatively young profession
compared to other long-established engineering
disciplines such as civil engineering, mechanical and
electrical engineering. It is a science, as well as an
art, which was hardly known to the public or at
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universities. But in the past two or three decades, it
has undergone a rapid growth and is increasing in
scope and importance, as well as being recognized by
clients as an important profession. Merritt (1996)
highlighted that if civil/architectural engineers are to
serve as prime professionals, value engineering is one
of the subjects that they should be augmented in their
education. In addition, he also explicitly included
value engineers as one of the members in the
building team.

Unfortunately, its application at the present time
varies widely from organization to organization,

industry to industry and country to country.

VE AS AN ACADEMIC DISCIPLINE

One of the major objectives of each value
engineering society around the globe is to promote
the education of value engineering. At this point,
progress toward this goal has been limited. The
purpose of this paper is to discuss why this is the case
and what, given the present and anticipated academic
environment, can and is necessary to be done to
increase value engineering education on the campus.
In order to establish value engineering as an
academic discipline, we have first to examine what is
an academic discipline.

Blake and Hanley (1995) define academic discipline
as:
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bodies or areas of knowledge - eg.
mathematics, history - within which teaching,
learning and research may be focused in
schools, colleges and universities.

Lawton and Gordon (1993) define it as:

an area of human knowledge, for example,
history, geography, physics or geology, which
has been developed often in universities, as a
separate subject area for purposes of teaching
and research. A discipline would be associated
with learned journals, professional
associations and perhaps written or unwritten
codes of practice.

In short, in establishing whether VE is an academic
discipline requires a close examination on the
teaching and research aspects of VE.

TEACHING IN VE

At the present time, firms seeking personnel to do
this type of work hire professionals qualified in other
fields and provide them with on the job training, ask
professionals who have had design and field
experiment and who display a bent for and interest in
this area to go into value engineering.

A number of things, therefore, become apparent:

1. Despite the lack of a formal course of study, as
witnessed by the growth in membership in
various value engineering societies, the number
of individuals doing value engineering is
growing. Hence, they are being trained by
different approaches and like in every other
occupation some of these perform well while
others do not.

2. As stated above, there are numerous other
professions concerned with value, e.g., building
economists, quantity surveyors, cost engineers
and management consultants. In the course of
their training they are required to take courses
that deal with subject matter defined as value
engineering. Therefore, while no degree program
in value engineering is offered a large number of
courses that would be a part of such a curriculum
are available in undergraduate and graduate
courses of study in schools of business,
engineering and construction.

Given the above, why we need for another course of
study? Is it just an effort on the part of the present
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practicing value professionals to gain status, find an
identity and more self interestedly to rationalize
higher compensation for themselves?

The answers to the following questions should

provide an objective response.

I. Is value engineering unique and different from
the other engineering disciplines?

2. Does the practice require or will it require skills
that can most effectively be learned in an
academic setting?

3. Is it a field where due to a changing
methodology continuing education is required
and which can benefit from academic research?

4. Is there a sufficient and continuous demand by
employers for individuals with this type of
training?

Let us now consider each of these in turn. Value
engineering is different from the other engineering
disciplines in that:

s it does not have a clear body of knowledge;

* there is no unified approach in doing value
engineering;

* value engineering embraces teamwork approach
and facilitation skills, whether these can be
taught in class is opened to debate;

e there is no professorship in value engineering;

e it is not mentioned in any occupations lists or
career guides;

e there is no undergraduate or graduate courses in
value engineering;

* value engineering societies are not mentioned in
any professional associations or research
organizations directories.

As pointed out before, many other occupations work
in related activities are able to handle aspects of
value engineering work. It is revealed in table 1 that
all the teachings in value engineering are offered as a
credit or part of a module towards a bachelor or
masters degree in engineering, construction or
business. It should be emphasized that this
information is not meant to be exhaustive as there are
more universities or colleges worldwide offered
value engineering as part of their undergraduate or
graduate degree courses.

When considering the individual topics noted in the
answer to question one it can be seen that these are
technically complex, have a body of theory and
require effort and practice to learn. While the latter
might be done on the job, it would most likely be
only vpartial. The theory and consequently an
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understanding of the premises underlying specific
techniques would probable not be explained and even
if the attempt were made, job priorities and attendant
interruptions would make their mastery difficult.
These subjects are now being successfully taught in a
classroom. This environment enables the individual
to give his undivided attention and is structured to
facilitate learning. [t can be expected that the student
will readily be able to adapt the skills taught him at
the school to deal with the problems he will find at
his place of employment.

Lastly and perhaps most importantly is, should such
training be offered and undertaken by students, will
they be able to find employment in value engineering
upon graduation and is such employment ongoing
and sufficient in number to economically justify such
a program? In view of the fact that professionals
specializing in value engineering are being hired,
there is no doubt that such skills are desired in the
market place and an educational program of this type
will meet a need. Whether or not students will be
hired at the time of their graduation, depends more
on short term factors such as the general state of the
economy and the supply versus the demand for
graduates. The latter is relevant for all college
graduates. Pertinent here is, given an average
economy, what number of graduates could be
expected to be hired? At this point, this question
cannot be answered with any degree of precision.
This makes it, therefore, necessary that research be
undertaken to determine this number which in turn
will enable the projection of anticipated student
enrollment and its magnitude which rightfully is a
primary concern of the administration at schools
contemplating such a program.

Assuming that a course of study in value engineering
is justified as being advantageous for individual
students and prospective employers, the next point to
be addressed is: in what manner can such a
curriculum be best implemented and what should the
recommended course of study be?

Let us first consider the former. Since the objective
is to have this program offered at the engineering,
construction or business colleges, consideration must
be given to what kind of commitment will be
involved on their part. This will also make it evident
what is feasible. It should initiaily be noted that, in
academic in general, available resources are very
tight, and that colleges are hard pressed to maintain
existing degree programs. The situation is expected
to worsen since the college age population is
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projected to decline resulting in a correspondingly
smaller enrollment. This makes administrators very
hesitant to introduce any new programs. To offset
student reductions of their existing ones, one might
thus anticipate that, at this point, these schools would
be very receptive to offer a value engineering
program if it could be demonstrated to them that a
sufficient number of students would enroll.

Traditionally, new programs come into being due to
the efforts of individual faculty members and
administrators who are convinced that a need for the
specific course or degree offering exists, and that the
particular institution can develop a quality
educational program. They document their proposal
with a survey to indicate the potential enrollment.
When resources are plentiful, this data is scrutinized
to a lesser degree, and if the proponent is persuasive
it is likely to be approved and adopted. In today's
atmosphere, the same procedural atmosphere holds
except that all figures submitted with respect to the
potential value and student number will be very
critically examined, not only within the school, but in
the case of public institutions by the appropriate
governmental agency before it will be supported with
funds. It is this enrollment projection that will be the
most difficult aspect to substantiate. First, value
engineering per se is a type of engineering that is
unknown to engineering faculty members except for
the relatively few that have worked with individuals
concerned with this area in industry. Likewise, this
speciality is not well known by professionals
working outside the arena. With the relative lack of
knowledge of this specialization by practicing
professionals and faculty, it will be valid to conclude
that unlike such disciplines as electrical and
mechanical engineering, high school students (and
their guidance counselors) have never heard of the
existence of this occupation. Being unaware of value
engineering, they would, of course, not know what
value engineers do and would not get this
information from their advisors when discussing
possible career objectives. Hence, applications by
students to a course of study in value engineering,
even if it were offered, could not be expected unless
active and persistent recruitment were done. A
second negative factor with respect to student
enrollment in a program of this type is that the title of
the course becomes extremely important. Whether
the course should be named as value engineering,
value management or value analysis will have certain
repercussions on the student enrollment. Non-
engineering students may be terrified by the fact that
they are required to enroll in an “engineering” class.
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Thus, given these realities, with nothing else being
done, it would be inadvisable for a school to offer
such a course of study even if the resources were
available. It should also make apparent to those
advocating the establishment of an undergraduate
degree program the difficulties involved. This does
not mean it will be impossible to establish and
maintain a program offering a degree in value
engineering, but rather as apparent from the above,
that it will take a directed effort, time and can only be
expected to be given at a number of institutions. Such
a goal appears reasonable and achievable. The
actions required for its accomplishment will be
suggested later.

An alternative and additional approach is to offer
value engineering instruction on the graduate level.
While the same lack of knowledge about this
specialization exists, there are a number of reasons to
expect recruitment to such a program to be somewhat
easier. For one, there now exists a body of value
engineers who are doing value engineering or who,
as a result of coming in contact with those doing it,
would like to do such work. These individuals have
a bachelor's degree in one of the major engineering,
construction or business disciplines, and now need to
get specialized training either to learn or improve
relevant work skill. Secondly, unlike the under-
graduates, the graduate student's work experience
makes the subject matter more meaningful to them,
hence, they are more likely to be interested in taking
the program even if not working or aspiring to work
as a value engineer. Thirdly, since this course of
study will be an excellent preparation for the Value
Engineering Certification Examination, a number of
individuals can be expected to enroll for this reason.

RESEARCH IN VE
Introduction

The broader objective of any research is to provide a
better understanding of the subject, based on
empirical evidence rather than rule-of-thumb or
experience alone. It is hoped that the better
understanding will then allow a better service to be
provided with a greater level of confidence. Most
value engineering research has been carried out by
academics, research  students and  research
organizations, and the growth of research in this
subject generally has coincided with the development
and expansion of undergraduate and/or graduate
credits in value engineering and related disciplines
together with the need to underpin students' learning.
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The objectives of carrying out research can be
categorized into four main areas:-

e knowledge creation and understanding

e cducation

e applied research and development

e contributing to society.

The following refers to research globally and to
value engineering specifically:

e Technical change is accelerating and progressive
businesses tend to adopt new techniques and
applications quickly.

e Research and development are inseparable from
the well-being and prosperity of a country and of
the businesses within the country.

e Research and innovation are inseparable.

e The value of R&D to value engineering cannot
be underestimated. R&D is necessary to
maintain  international competitiveness and
success, particularly as the craft-based traditions
of engineering or construction diminish and the
technological base expands.

e This background of constant change and
challenges demands an effective R&D base to
introduce change effectively, efficiently and
economically.

Value Engineering Research Philosophy

Although the profession of value engineering has
existed for some considerable time, its progress and
development in the engineering or construction
industry or business has largely been determined by
the needs of practice alone. The profession developed
largely on the basis of its usefulness of its practices to
clients. Many of its activities have been determined
through 'common sense’ and the need to achieve
solutions to problems simply, within a limited
timescale and at an economical price. Too little
emphasis has been directed to evaluate these
practices, and any improvement has largely been on
the basis of a good idea alone. Value engineering has
therefore developed remarkably well as a strong
practical profession, but without a clearly defined
academic base. The lack of this base has tended to
inhibit future research and development, and also
created suspicion among some practitioners. Without
this development and understanding of the
knowledge base, its study at undergraduate level may
become questionable. This may sound like a self-
preservation philosophy, but it is more serious than
that. The lack of a research base will inhibit the
development of such courses, with a consequence
that good-quality students will not apply for such



SAVE INTERNATIONAL CONFERENCE PROCEEDINGS 1997

courses and the discipline will enter a downward
spiral, lacking in growth, recognition and influence.
The result will be a lack of innovation in practice.

Value research is akin to a person prospecting for oil
in a field. When no oil is found, then the suggestion
made is to dig deeper boreholes. However, the real
solution may be to move into a new field. It is often
assumed that the value engineering profession is
moving along the right tracks, but what may be
needed is a paradigm shift, into a new way of
thinking. Rather than putting on a few more storeys
of development, it would be prudent for the
profession to insist that its foundations of knowledge
and practice were properly in place and tested for
their soundness and appropriateness.

A further problem facing the researcher is the
objectives of the research and the views of practicing
value engineers. Understanding almost for the sake
of it is frowned upon by some in practice. They
would like to see researchers helping them become
more efficient, developing their opportunities and
generally working at the leading edge of their
profession. There is an unfortunate gap between
practitioners and academics, although in reality all
are seeking to achieve the same ends. The researcher
who ignores the advice of the experienced
practitioner is arrogant. The practitioner who
discounts the contribution of research is foolish.

It is claimed that research papers circulated in the
industry from academics were often produced
without any link with practice, and often made only
little contribution to the profession. On the other end,
organizations expect research output of universities
should be capable of immediate and direct
application. In reality, this issue turns out to be a
great deal more complex. Greater links between
practice and education are not only desirable but
essential, so that the latter may receive the support
and liaison they deserve and the research will then be
of a more positive nature. The majority of serious
researchers today will use industry as a base for their
information and data and, if they are wise, will work
in collaboration with a practitioner wherever this is
possible.

Summary of Value Engineering Research

The general position of value engineering research

can therefore be summarized as follows:

e little attempt has been made to verify current
practice;
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e understanding is limited to experience and
intuition;

e current practice may be unsoundly based, and
thus there are disadvantages of continuing along
this route as a priority;

e future investigations should build on a factual
basis, and not on the possibility of false
assumptions;

e the profession should be convinced of the
necessity of getting the fundamental principles
authenticated, since these are often not properly
understood;

e opinions alone may be biased and therefore
unreliable;

e with sound research support, value engineering
profession should venture into new areas of
applications.

During the past 20 years, value engineering research
has been undertaken on a small but increasing scale.
The range of projects has been considerable,
indicating that research has been spread over a wide
area perhaps too wide at times. In other subject areas
it is recognized that large amounts of research may
have to be undertaken to move a discipline forward
by just a small amount. The nature of research is such
that the researcher is never sure what may be found
out; it is a bit like a ship in uncharted waters.
Conferences have been established for research
dissemination, and various value engineering
societies have supported research projects in several
ways and has attempted to raise the expectation and
image of researchers. Table 2 shows some of the
value engineering research projects carried out in
different parts of the world in the past ten years.

It can be seen that the majority of the achievements
in practice have originated from professional practice
rather than from education or research. This has been
largely because both teaching and research are still in
their relative infancy, and practice has evolved to
meet perceived and pragmatic needs and to provide
efficiency, effectiveness and economy.

There are three main types of research arrangement:-
(A) Collaborative research

The importance of collaborative research is the
development of organizations and their staff through
working with universities. However, research is a
new venture for many organizations. It involves
commitment from senior management and staff of an
organization which includes a great deal of
discussion and is seen as high risk. The objectives of
this collaboration include development of the skills
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and knowledge of the staff of the participating
organizations, further research and spin-off benefits
for both industry and universities. Usually, firms
consider further research upon successful and
satisfactory completion of their first collaboration.

(B) Non-collaborative research

This type of research project is probably the most
widely adopted approach. Research proposals are put
forward for competitive or negotiated bids or
students pursuing research degrees. Usually
industrialists are not involved in this type of projects
except they are asked to comment on the outcome of
a project expressed in terms of written reports,
publications, conferences and possibly through
presentation, demonstration, seminar or workshop
organized through universities or professional
institutes. Such an approach is usually orientated
towards solving problems in industry, even though
the reviews of the projects rely heavily on the
research team.

(C) Commissioned research

Commissioned research is usually defined by clients
for specific problems encountered in industry.
However, in some situations, universities are asked to
carry out novel research on a new area. Firms
commissioned this type of research are those who
would like to stay on the competitive edge and take
the leading role in a particular area. The result
findings for commissioned research are usually kept
confidential. Occasionally, simplified version of
research report will be published as a kind of
promotional tool.

Exchange of information through individual value
engineering society’s conferences and publications,

periodical literature and reference books has
contributed greatly to the development and
advancement of value engineering worldwide.

Developing an atmosphere for value engineering
research will not be an easy task for several reasons.
First, there are not many academicians interested
and/or talented in this area. Second, journals which
would publish research findings are lacking. Finally,
follow-through is quite necessary and yet often-times
forgotten.

CONCLUSIONS AND RECOMMENDATIONS

The above examination indicated that while value
engineering could qualify as a separate academic
discipline, implementation as a course of study in

87

engineering, construction or business schools would
be difficult. As noted, the major reasons are:

1. General unawareness by the public and
educators of value engineering as a profession,
compared to the other disciplines.

2. A relatively small demand for value engineers
and though acknowledged as not satisfactory,
this need is being met.

3. There is no direct route for prospective
undergraduate students to study this subject
matter.

Given these realities it should, therefore, be apparent
to the reader what is possible with respect to value
engineering as an academic discipline and what is
necessary to be done. For instance, a clear
delineation of the value engineer's function and
capacity in the organization, the promotion of wider
use of value engineer as a job title, the identification
of the number of individuals presently working as
value engineers, a projection of future demand, the
establishment of a liaison with educators and the
facilitation of more discussion among educators on
the pedagogical aspects of teaching VE.

Many approaches can be taken to make progress
toward this goal. These, however, are contingent to a
large part on the resources and the time available.
The best recommendation that can, therefore, be
made at this time, is that the value engineering
societies worldwide being the major organized body
interested in furthering value engineering education,
set up a committee charged with the task of
developing a long-range plan complete with the
strategies and tactics to achieve this objective. It is
this writer's opinion that only with such a formal,
directed and persistent effort can it be realized.

Much of the development in value engineering has
happened for commercial and pragmatic reasons.
This has often occurred in the absence of any
research base or market testing. If practitioners are
not interested or will not fund a research service then
there is only limited scope available for its
development. The pressures and demands on the
scarce use of resources is in evidence worldwide. If
value engineering is to respond to these in respect of
the whole-life costs of construction or engineering or
business, it is important that it is supported by
research and analysis which is both relevant and
rigorous. This should not result only in a response to
meet immediate needs; it should be used also to
attempt to anticipate future opportunities and threats
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to the profession. The research effort of the
profession in both practice and academia needs to be
better harnessed to provide a sound base for all its
members immediately as well as into the next
century. The continuing professional development of
all members of the profession must be seen as a
priority in these times of rapid change.

The aims for research should include:

e progressing the activities outlined in individual
value enginecring society’s objectives;

e developing a strategy for research and a
framework for its implementation;

* raising an awareness within the profession of the
benefits of a strong research base;

* seeking to persuade government and industry to
actively support research;

e stimulating a debate within the profession about
the direction of future research;

e encouraging closer ties between industry and
academia, particularly with regard to continuing
education and research.

REFERENCES

Blake, D. and Hanley, V. (1995) The Dictionary of
Educational Terms. Aldershot: Arena.

Lawton, D. and Gordon, P. (1993) Dictionary of
Education. Sevenoaks: Hodder and Stoughton.

Merritt, F.S. (1996) Education of Engineers to be

Prime Professionals. In Journal of Architectural
Engineering. December, ASCE.

88






