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ABSTRACT

In keeping with the conference theme
“Successfully Implementing the Value Methodology
for the 21st Century” this paper discusses the benefits
from the formal application of Value Methodology
Philosophy and Techniques to be gained by the
Manufacturing, Construction and  Information
Technology Industries. It stresses the necessity for
clear and concise Functional User Requirement
Statements. Further, it espouses the need for the
application of the Functional Worth Cost Reduction
technique utilising Creative Problem Solving
Strategies to smooth the way for unique and low cost
solutions. It demonstrates how these techniques can
be applied at any phase during the life cycle of a
product, system or project.

NTROD 1ON

I developed the Functional Worth Cost Reduction
(FWCR) technique while conducting Conceptual
Design and Development Value Methodology (VM)
studies from 1983 to 1989 '. Further, I am unaware
of any other person using FWCR. While this paper
concentrates on new developments to the core
elements of VM, the concepts 1 am espousing are
supported by many years of practical application. It is
from this experience that [ shall demonstrate the
effectiveness of FWCR and the fact that most people
can apply it effectively after only a few hours of
instruction on the theory and involvement in a
practical application.
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The most effective way for me to demonstrate the
technique is via examples from VM studies where
this technique was the main thrust in the cost
reduction and product improvement process, these
are (with the exception of example 1) included in this
paper under, FWCR Study Examples.

FUNCTIONAL WORTH COST REDUCTION

FWCR is an effective and efficient quantitative
approach for the reduction of estimated and actual
costs. While improving a product or system overall
performance, it will lead to the production of a more
saleable product targeting a set of specific Functional
User Requirements (FUR). Further, the technique and
the underlying philosophy sits very nicely with the
Continuous Improvement Process (CIP) philosophy.

Basically, it is a simple, easy to apply, uncluttered
and quantitative Cost Reduction technique based
upon the four core elements of VM, viz. Function,
Value, Cost and Worth. Albeit, FWCR specifically
targets existing cost, it was developed around the
Worth and Cost equation, i.e. the Value Index (VI).

FWCR requires the value analyst to utilizes the
full gambit of Creative Problem Solving Strategies
(CPSS) in conjunction with Value Methodology and
standard Industrial Engineering practices. It is a
means of identifying and lowering high cost areas of
a component, item, system or even a major project.
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All of which are to be achieved without These figures are usually shown as a matrix. An

compromising the essential set of user functions; example of an actual situation from a recent FWCR

quality standards and unit saleability. study is shown below. While components 1 and 2

were placed outside the scope of the study at the

There are three essential cost elements identified request of the client, they have been included in this

in a FWCR study: Present Cost (PC); Percentage example (as was the case in the original study) to

Improvement Planned (PIP) and Potential Savings show the cost reduction for a Level Of Abstraction

(PS). The aim is to: identify the PC of an existing (LOA) of 1 for items 1-7 and level 2 for items 3-7.

item or system, establish via a VI, what it should cost The PIP is 26.5% (level 1) and 62% (level 2). The
thus producing an estimate of the PIP and the PS components were reduced from 7 to 5.

which is achievable.

FWCR Example 1

SELECTED COMPONENTS FROM A FWCR STUDY.

Prod. Runs of 5,000 Units Existing Design Proposed Design
Component PC 5)| =PIP% | PS : 9 Remarks
1&2 Totals 157.34 To Remain Unchanged
3. Support | Material 6.50 | - 52.9% 3.06 - 3.44 | A redesigned & simplified
Assembly Labour 57.20 - 82.25%, 10.15 - 47.05 unit with 3 instead of 27
Total 63.70 | - 79.26% 13.21 _ 50.49 components, see labour $
4. Sub Material 0.52 100% - 0.52 | Eliminated. Basic Functions
Assembly Labour 5.70 100% - 5.70 | (BF) performed by another
Total 6.22 100% 622 component
5. Outer Material 8.30 +0.36% 8.33 +0.03 | A redesigned & simplified
Casing Labour 32.00 - 69.1% 9.89 - 22.11 unit with 4 instead of 18
Total 4030 | -5478% | 1822 | - 22,08 | COMmPOnents, see labour §
6. Swivel Material 0.50 | +1418% 7.59 +7.09 | New component: Performs
Labour 5.00 +113% 5.68 +0.68 | the BF(s) of components 4
Total 550 | +241% | 1327| +7.77| %6
7. Seal Material 0.40 100% - 0.40 | Eliminated. BF(s) retained,
Labour 1.28 100% - 1.28 | now performed by
Total 1.68 100% _1.68 component 3

TOTALS: 1to7 | $274.74 |  2647% | $202,04  LOAL: Item Totals
TOTALS: 3to7  SI117.40  61.93% ! $44.70 | | +$7.80 - $80.47 Changes

Figure 1. . Example Of An Actual FWCR Analysis Matrix

FWCR & VM RELATED TECHNIQUES > Design To Worth and Design To Cost;
»  Creative Problem Solving Strategies;

Prior to discussing this technique in detail I The VM technique descriptions provided in this
believe it would be beneficial to briefly recall the paper are more related to the application of the
major value methodology techniques which represent technique to FWCR than its more generic definition.
the (minimum) essential elements of the FWCR
process, Viz. FUNCTIONAL USER REQUIREMENTS
»  Functional User Requirements;

»  Functional Analysis and levels of Abstraction; A critical pre-study requirement, in that it is a
»  Value Concept; specific statement of the functional requirements of
»  Worth Concepts; the user, which clearly details and specifies that set of
»  Value Index; essential functions which will ensure the product or
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system meets the needs of the user for the purpose
intended. The key to a meaningful FUR is that
initially it is function not specification orientated and
is produced in conjunction with and agreed to by the
user. Any changes to the FUR can only be made after
user approval has been given.

While researching a paper on VM and IT “
(Presented in Japan at the SAJE 30™ Annual National
Conference. November 1997), I had a number of
discussions with organisations, companies and
individuals who are tasked with the design and
delivery of IT requirements for their clients. They all
have expressed, in one form or another the following
concerns:
> in the vast majority of cases their clients had no

idea what were their requirements.

» most only had a wish list of what were really
wants, there was not even a list of desired
outcomes available.

> they only had the vaguest idea of the cost
required to meet their “ perceived wants”.

FUNCTIONAIL ANALYSIS AND LEVELS OF
ABSTRACTION

Over the past few years Value Analysts have
seemed to be drawn away from traditional Functional
Analysis (FA) for the more highly structured
Functional Analysis Systems Technique (FAST)
approach. However, FA is by far the easier and more
effective technique when critically examining
components and functions during a FWCR study in
the manufacturing or construction industries. This
became evident during situations where one needed
to flit between VM and a range of IE techniques.

The level of functional abstraction applied during
a FA will determine the detailed costing
requirements, i.e. Functional Costing (FC) and the
effectiveness of the analysis. The finer the detail of
the FA the lesser the benefits to be gained from the
analysis (see Figure 2). The main purpose for
conducting a FA should be; to define and validate
client outcomes and identify what he/she should
realistically be expected to pay to achieve these
outcomes. Throughout the FA process, the VM
Active Verb and Measurable Noun concept acts as a
process safety net, in that it will ensure there is little
or no room for error or ambiguity in the FA/FC
results.

Once identified the Basic Functions (the method
required to achieve the outcomes) will not only
validate the actual and/or desired FUR, it will also
identify and validate the essential Support
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(Secondary) Functions. Further, the development of
an indicative cost, based on FC will provide the user
with the cost for each functional set. If required
(which is usually the case), the functional and system
relationship of these functional sets can easily be
determined by constructing a simple FAST diagram.

LEVELS OF ABSTRACTION

(1)

Figure 2. Lessening The Advantage Of The FA
Approach Due To Increased Involvement In Detail.
YALUE CONCEPT

The concept of Value, that is the relationship of
function and performance to cost, as seen by the
client in the light of his/her needs and resources at
that time, is critical to the success of this type of
study. From the user point of view this is, with the
exception of Worth, possibly the least understood of
VM techniques used in a FWCR study. The
categories of value normally addressed are:
Use, function and performance.
Esteem, pride of ownership and aesthetics.
Cost, the costs required to produce the product.
Conditional, externally imposed constraints.
Exchange, re-sale value or the scrap value.

YVVVYY

Value is employed as a process whereby the
analyst and the team can identify where and on what
the dollar is being or about to be spent. Not to justify
or try to justify why the dollar is being spent in that
particular manner. That is clearly the responsibility of
the client. Rather, it is used to highlight any
anomalies which appear in the cost distribution for
the end product, the process or system under study
and bring these to the attention of the client for a
decision on any action which is to be taken.

WORTH CONCEPT

Within the framework of a FWCR study, Worth is
the means by which the status quo is critically
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challenged and redefined in manageable terms.
Worth; the Lowest Practical Cost Alternative (LPCA)
that has the highest probability of acceptance and
implementation, while performing all the essential
functions, required performance and quality criteria.
It is identified by means of comparison of units
which are functionally equivalent. It is the hub of the
approach, for it is from the LPCA that the PS and PIP
are identified and validated. Also, this information is
a critical element of “selling the changes” to the
client, thus gaining approval for implementation.

Simply, what else will perform the function and
what does that cost. Within the framework of a
FWCR study, Worth is the means by which the status
quo is critically challenged. "

The rational for applying this is that it forces the
user to identify what is perceived to be the lowest
cost option available. Albeit, it will not meet all of
the FUR and/or all of the desired outcomes. This
option then becomes the Worth and as such provides
the value analyst with a tangible datum from which to
develop a series of concepts, culminating in a
preferred option. It can then be developed, costed,
validated and marketed. Unlike the Cost Reduction
Process (CRP), which is a cheapening process, the
LPCA is a CIP, working from the bottom up and not
the top down as is the case with CRP.

!

——

Lowest Practical

Cost Alternative
—

Lowest Cost Goal

(VI = Cost Target)

Cost Of Cost Worth
Original Reduction Concept
System 5t010% >20%

Figure 3. Functional Worth Concept: A Continuous
Improvement Process.

VALUE INDEX

A core technique within the FWCR process and is
seen as the measure of value expressed as a ratio of
worth of function to cost of function, where a unit of
1 is an quantitative measure of good value. Worth
providing the LPCA, thus completing the VI
equation.
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Worth Of Function

= Value Index (VI)
Cost Of Function

Once a VI has been developed for a product,
system or project a value decision can be made
regarding its level of acceptance and any remedial
action which may need to be taken.

DESIGN TO WORTH CONCEPT

With the concept of Worth playing such an
important part in the FWCR process, Design To
Worth (DTW) is a natural progression. This concept
is primarily concerned with the FUR and by what
practical means it is achievable. Further, DTW
philosophy addresses these questions:
> what is the essential set of basic functions which
must be achieved for the product to sell?

»  how can we achieve all of these functions ?

>  what is the lowest practical cost alternative that
will achieve all of the required functions and
has the highest probability of acceptance and
implementation by the client.

In a manufacturing FWRC study it is during the
application of this concept that such considerations as
existing equipment, manufacturing processes, re-
tooling, line balancing and special skills have to be
critically examined and considered. There is no point
or profit margin in producing a new low cost product
and loosing the competitive edge held by the existing
product, which may have taken years to achieve.

Cost as a major criterion will only be applied after
all concerned are convinced that all of the practical
methods and practical design options (which will
achieve our FUR) have been identified and validated.

Whereas within the Design To Cost (DTC)
philosophy we are made aware that all of the
potential solutions are restricted to a cost, with cost
dominating the option selection process. The concept
also maintains that cost is as important as function,
further, if there is a decision to be made between cost
and function, cost is to be given the highest priority
in all instances.

REATIVE PROB LVING STRATEGIES

FWCR is as demanding as any formal VMS when
it comes to deliberate creativity. However one should
not be surprised when one considers that this
approach to creativity is designed to force the
problem solver to be creative on demand. There is an
abundance of CPSS available to the problem solver,
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Brainstorming, Synectics, Biomechanics, Bionics and
Bisociation. All of which force a situation of
deliberate creativity. These are all extremely
powerful strategies when applied by a trained CPSS
practitioner and will in most cases produce the
required unique and practical Low Cost Alternatives.

While this is not the forum for discussing creative
techniques and/or strategies in detail, [ believe it will
be beneficial to the reader for me to briefly describe
an approach to creative problem solving which 1
developed some 20 years ago and am still using,
albeit, it is continually under review. The ability and
speed at which this approach produces unique, low
cost solutions (virtually on demand), has to be
experienced in order for one to appreciate its
simplicity, effectiveness and sheer power as a
creative problem solving strategy.

Since the late 1970°s I have been using a hybrid
approach to creative problem solving. I developed
this approach specifically for the creative phases of
such studies as: Value Methodology; Industrial
Engineering, Potential Problem Solving Strategies
and of course Creative Problem Solving Strategies.

The need for a new approach arose after 1 found
that regardless of the type of study I was conducting,
when it reached the creative phase I had a tendency to
travel freely between and within creative techniques.
Further, 1 found that the more I used this approach
the more comfortable I became with it.

So much so, that in 1983 I introduced it into all of
my workshops and training programs as a standard
creativity element. The beauty of this use of
creativity is, even those who have not been trained or
involved with these techniques previously take to the
approach like ducks to water.

I am totally convinced that as a strategy it is far
more effective than simply selecting (as most people
I have discussed CPS strategies with seem to do),
Brainstorming, usually Osborn’s approach and
restricting the study team to it, not only for the
creative phase, but for the duration of the study.

SUMMARY QF VM TECHNIQUES

While 1 have made specific references to what 1
consider to be the core elements of the VM
philosophy and their particular application within the
framework of a formal FWCR study, it is essential
that I make it clear that during the process of a
FWCR study one can be faced with a situation where
in order to proceed smoothly there is a need to draw
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on other VM and even Industrial and Production
Engineering (IE & PE) techniques and approaches.

WHY A FWCR STUDY: WHY?

The majority of readers will be asking, why not
just a VMS?. Well, as I stated at the beginning of this
paper, it was while conducting Conceptual Design
and Development Value Methodology studies from
1983-89 that I discovered I needed an effective and
efficient quantitative approach for the reduction of
estimated and actual costs while improving a product
or systems overall performance and saleability.

At this time virtually every VM study included
large elements of IE, Work and Methods Study and
required a detailed knowledge of manufacturing
processes. All of which lead to the product being
more saleable, targeting specific users and their set of
functional requirements. This enabled my clients (in
the manufacturing industry) to widen their customer
base without threatening the status of their existing
customers.

R & D and Conceptual Design and Development
programs present an ideal window of opportunity for
the development of such a technique as all of the
necessary elements are present. 1 found myself and
all of my teams were continually working in a highly
creative environment utilizing such techniques as
Synectics, Biomechanics, Bionics, during which we
were producing a large number of Functional
Analysis and FAST diagrams for our embryo
concepts.

Yes! I could have conducted a series of formal
VM studies, however, in hindsight I do not believe
the results would have been as dramatic or accepted
and implemented as readily by my clients. Further,
almost without exception the teams were formed
from people highly qualified in a number of
Engineering disciplines, i.e. Production, Mechanical,
Electrical, Industrial etc, who had also attended my 5
day VM Workshop (approved by DOD Australia)
followed by a series of VM studies, some had even
attended my 15 day ¥ VM Workshop and a number
of VM studies under my direction. I believe it was
the best solution to my clients problems at that time.

FWCR: TEAM

Prior to forming a FWCR study team, I develop a
core of essential knowledge that the team must have,
collectively and individually. All additional expertise
and in-depth experience is considered a bonus, which
is of course always most welcome. It is also at this
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point that I present the client with estimates of the
study cost and other resource requirements, in order
to gain client approval prior to seeking the team
panel.

Market
Rescarch
(Client)

Product
D&D

Client’s
Team
Nominees

TEAM CORE
OF
KNOWLEDGE

MFR
Processes

Figure 4. An Indicative Functional Worth Cost
Reduction Study Panel.

Once the team panel is approved 1 arrange for a
pre-study get together, say for 3-4 hours. This is my
best opportunity to address the panel and discuss
team membership and how one is expected to acquit
oneself during the course of the study. One should be
cognizant of the fact that most people do not
normally work in a team situation and therefore
cannot be expected to be aware of the (our) rules. A
situation which is quite often completely overlooked
by the Facilitator/Team Leader.

The session also allows panel members to express
any concerns they may have, resolve any perceived
problems they feel might effect their attendance
and/or participation as a team member, etc. Finally, it
is an ideal opportunity to establish a rapport with the
panel, identify individual pre-study tasks and to
commence development of the team’s synergy
process.

FWCR: PR S

It must be obvious now that this approach to cost
reduction and product improvement can be applied to
any project which is suitable for a VM study. For the
purpose of this paper, I shall restrict my comments to
manufacturing process and conceptual design and
development studies I have conducted within the
manufacturing industry. All of which were seeking
unique and low cost solutions as alternatives to the
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current items. Also, they were applied at different
phases during the product life cycle.

The process requires one to: identify the desired
outcomes, select the most suitable target area,
identify actual cost, establish what it should cost,
estimate the improvement planned and the potential
savings and finally, sell the results to the CEO to
ensure the changes are implemented.

Having collected, collated and validated all of the
necessary information, a matrix is produced to
identify those areas within the processes which
provide the potential for cost reduction and product
improvement. The type of cost criteria used in such a
matrix varies greatly, however, these examples are
indicative of a typical manufacturing process study:
raw materials, wages, tooling, re-training, new
equipment, line changes, compatibility with existing
production processes, storage, packaging materials
and processes, labeling, overheads, services,
transport, consumable items, documentation, rework,
rejects and scrap, etc. in fact, Full Cost Costing.

Once the lowest cost alternative for the process
has been identified, it is critically examined and
where necessary, improved upon (the Worth
concept), until it is assessed as the LPA. This
challenging process will include such aspects as:
alternative materials and manufacturing processes,
existing tolerances and surface finishes, line
balancing, design flexibility and commonality of
components, stock holdings (including those on
order), quality standards, standard IE techniques and
the final product saleability potential. The difference
between the cost of the proposed solution and the PC,
is in fact, the PS. When this difference is expressed as
a percentage, it becomes the PIP.

It is essential that during a FWCR study one does
not lose sight of the fact, that the ultimate measure of
success is set by the user, for it is the user who will
determine the final “Value”. That is, what they are
prepared to pay to purchase the item or service.

To my way of thinking, the FWCR Matrix has
always represented a matrix of Worth’s and is only
one step removed from a matrix of Value Indices.
Briefly, the objectives and the process are:
> use of a Pareto Analysis (PA) to identify the

high cost, high value areas (80-20 Rule
approach), to establish an order of priority
regarding those areas to be examined. I would
suggest to commence, the PA level of
abstraction is set at 1,






