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ABSTRACT

In this paper we describe Target Cost Management (TCM)
at the product design stage and VE's role in it, using results based
on our survey of big manufacturing companies in Japan.

DEFINITION OF TCM

Various opinions have been expressed as to what TCM at
the product design stage is.  A conclusive definition has yet to be
reached.  The origin of the concept can be found in cost
engineering and cost management but it is a dynamic growing
concept and today more and more implementations and interpre-
tations are evolving.

TCM is a management technology using scientific
principles and technologies to establish a cost target, make
breakdown of the cost development and design phase to realize
product specification design, manufacturing, distribution, sales,
usage and disposal costs.  TCM can also be called a management
methodology and technology tool to make new products at a
"reasonable cost" that should be achieved through
productdevelopment and design activities to meet all the required
target costs in the company.

OUTLINE OF TCM

The development of TCM has five stages: planning, concept
design, basic design, detailed design, and manufacturing
preparation.  The necessary step within each stage are outlined in
the following.

STEP 1.  PRODUCT PLANNING

New product planning is summarized in a docu- ment/table
which defines and clarifies the design to requirements.  Usually
the following items for the new product are shown in the
document/table:

1. Outline of the mission and concept of the
product.

2. Primary performance specifications and design
 schedule, manufacturing and marketing
 activities.

3. Cost target, selling price, sales volume and
 profitability study for the product.

STEP 2:  CONCEPT DESIGN

In this stage, we formulate the basic concept, normal selling
price and attainable cost target of the new product on the basis of

the design to re-quirement.  Usually, it is composed of:

1. Formulation of main function areas.
2. Assignment of the cost target to the top level
 function areas
3. Designing the basic concept of the product
 under the assigned cost target.
4. Using a rough cost estimation, ascertain whether
 the basic concept of the product is designed to fit
 the cost target.
5. Profitability study of the product.

STEP 3:  BASIC DESIGN

The focus of this stage is to construct a a general drawing of
product based on the cost target.  In many cases it is composed
of:

1. Assignment of the cost target to the top and
 middle function area or main components.
2. Framing a general drawing under the cost
 target.
3. Using a rough cost estimation, ascertain

whether the general drawing of the product is
designed to fit the cost target.

STEP 4:  DETAILED DESIGN

In this stage, we draw up the manufacturing specifications
on the basis of the framework of the general drawing and the cost
target described in step 3.  Usually, it is composed of:

1. Drawing up the detail of design manufacturing
 specification under the cost target.
2. Using a detailed cost estimate, ascertain if the
 manufacturing specification of the product are
 designed to fit the cost target.

STEP 5:  MANUFACTURING PREPARATION

In this stage a manufacturing system and variations of the
product are design, manufacturingmethod and processes,
determined under the cost target.

MAIN ACTIVITIES OF TCM

Setting cost target in TCM

In a new product's design phase, the cost target, as well as
performance and schedule target, should be established.  Design
activities must be carried out accordingly.  They are complete
only when it is possible to design the new product within the
established cost target.
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We must establish the cost target so that new product
profitability is ensured.  In addition, it is necessary to establish a
cost target that can be achieved through the designer's extra
efforts.  The cost target should be established for all activities of a
new product's life cycle.  This means that the designs of the new
product are accomplished only when the target cost is achieved.

As the most important cost target is manu-facturing,
methods of establishing the target will be discussed.  The
manufacturing cost target is established by two methods:  the
subtraction method and the addition method.

(1) Subtraction method

The cost target is reached using the following formula:

manufacturing cost target = selling price - gross margin

The cost target varies with the type of required margin.  If
the required margin is gross profit, the cost target is for the full
manufacturing cost.  If the margin is marginal profit, then cost
target is for the variable cost of the product.  The cost target
reflecting the full manufacturing cost is by far the most popular in
Japanese companies.

(2) Addition method

In the addition method, there are three ways to determine
the cost target on the basis of the normal current cost of the
product or components:

(1  A normal current cost graph
(2  A single primary design parameter
(3  Multiple primary design parameters.
Target costs established by this method, can be achieved
relatively easily.  This is because the cost target can be defined
from historical data bases on costs reflecting past manufacturing
experiences.

DETAILING COST TARGET IN TCM

There are two methods used to assign the cost target to
components of a new product.  The first is is to assign the cost
target to component blocks, composed of sub-assemblies of the
new products. The second is to assign the cost target according to
the product's functional area.

(1) Component block method

The component block method is usually applied to new
products that are similar in design to other, previously
manufactured products. Generally such products allow very
narrow room for adoption of new technology, or else they are
subject to a tight design schedule.  This method is not
recommended for innovative products.  If cost target is assigned
to component blocks, designers tend to be materials-oriented
rather than function-oriented.  To create a function assigned
design that can satisfy consumer needs, the cost target should not
be assigned to component blocks, but instead to functional areas
of the new product.

(2) Functional area method

Three steps are involved in assigning the cost target to
functional areas.  First, the functional areas are defined based on
the results of functional definitions. Second, each functional area
is evaluated.  Third, the cost target should be assigned to each
functional area based on the monetary value or relative important
ratio of evaluation for each functional area.

When evaluating functional areas, the decision should be
done whether the evaluation is from the customer's or the
manufacture's view point.

MAKING DESIGN PROPOSALS AND COST ESTIMATES

Designers create the concept and basic designs of the new
product based on the cost target assigned to the functions or
components.  First they make trial products to satisfy the given
cost target.  A cost estimate is then carred out for the trial
products to evaluate the new product's profitablilty.

To confirm if the costs of general drawings and
manufacturing specifications are within the cost target, rough
and/or detailed cost estimations are adapted at the design stage.
Unless the costs of general drawings and manufacturing
specifications are achieved within the cost target, the designers
may have to alter the designs to achieve the cost target.  This
procedure must be followed at each of the stages of concept,
basic, and detailed design.

The designers should not proceed with a design without
achieving the cost target at each of these stages.  To evaluate cost
performance for design alternatives, it is necessary to prepare
multiple cost estimating systems that suit the purpose.  About 25
percent of large Japanese companies have adopted cost
estimating at the function or performance level instead of
physical components or parts in the design phase.  This method is
suitable for both the stages of concept and basic design.

A sample formula (derived from a cost table) for and
overhead conveyer is shown here as a reference:

Y = 160.6 + 16.07 X1 + 214.4 X2 + 45.59 X3

Where Y = estimated manufacturing cost (1,000 yen)
X1= length of the machine in meters

 X2 = horsepower
X3 = total number of curves

This formula was derived from 29 samples and has a
correlation coefficient of 0.934

Cost Improvement by VE

Designers must make design changes if the cost of general
drawings and manufacturing specifications is not within the cost
target.  This is the general concept of design-to-cost, and the main
principle of TCM.  Every effort should be made to achieve the
cost target.  These methods, shown in Table 1, are adopted as
more effective methodologies to achieve the cost target in
Japanese companies.
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This table shows that VE is adopted to effective cost
improvement activities to achieve the cost target.  According to
our survey most companies have adopted 1st look VE shown in
Table 2, and nearly 50 % of VE activity hours are spent in the
design phase shown in Table 3.

VE aplied at the development and design stages are divided
into the two types: problem solving type
       schedule type:

  [ VE performed at each major stage
  [ VE performed periodically

The problem solving type VE is used whenever a clearly
defined problem emerges.  To resolve this manufacturing
problem or to achieve manufacturing cost target, a project team
consisting of related specialists in the company, is organized on a
relatively temporary basis to solve the problem.
This is a symptomatic therapy and observed at companies who
are in the early introduction stage of TCM.

The schedule types VE are usually
employed by companies that have already established TCM. The
schedule types VE inserts cost review
activities as one of steps in the development and design stages.
There are two application methods:  First, VE performed at each
major stage means that VE is performed at an important point of
each stage such
as, when basic drawings are prepared at the concept design stage,
detailed drawing at the basic design stage, complete
specifications at the detailed design stage and manufacturing
specifications at the manufacturing preparation stage. The
contents of reviews are mostly about economic issues (cost
reduction, although technical issues are also discussed.)

Although the product designers try hard to achieve cost and
value improvements, there are cases in which the cost target
cannot be achieved.  What then? In principal, product designers
will be asked to make design changes, however, this is not always

best.  According to our survey, in these cases alternative
decisions shown in Table 4 are selected in Japanese companies.

CONCLUSION

It has been nearly 40 years since the first TCM were used in
Japan.  In the early stages, the technologies and methodologies
for TCM were limited to the manufacturing cost control of a
product in design phase.  The very large benefits of the TCM
were soon evident in the car manufacturing companies who were
the first to use TCM.  The concept then spread to electric,
machinery and precision manufacturers, then quickly became
widespread.  By now, almost all the Japanese manufacturing
industry uses TCM.

TCM has an essential aspect in setting up manufacturing
cost targets and achieving them. For this purpose, it is necessary
that manufacturing cost target and manufacturing cost estimation
should be established on the same base.  By being preactive with
such processes, unachieved amounts of manufacturing cost target
by each function and by each party become clear.

After the unachieved amounts become clear, achievement
measures (cost improvement) must be created and then activities
for achieving cost target should be implemented.  Cost
improvement can be done by those who are in a position of
creating these costs.  Therefore, designers take initiative and the
management engineering method, especially VE for cost
improvement.  VE's role in TCM is most important and essential
for cost improvement and for value improvement.
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