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PA-CO-CA LINE REDUCES
COSTS
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THREE KEY FACTORS CON-
TRIBUTING TO COST REDUC-
TION

High quality and low cost are the pre-
requisites for prefabricated housing. How to
realize them, however, is another question
that no one has ever succeeded in demon-
strating in a clear manner.

Theroretically, it is established that mass
production, modernized distribution and
technical innovation are the three major
factors contributing to cost reduction. In
our experience, however, mass production
does not always result in cost reduction. The
most decisive factor in cost reduction, in our
opinion, lies with technical innovation. Sup-
posing all these three elements were used
together in perfect coordination in con-
tributing to cost reduction, we still believe
in the proportional distribution of 10%
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demonstrated panel inventory and finished materials for a unit of Misawa Homes’ Core
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(mass production), 10% (modernized dis-
tribution system) and 50% (technical innova-
tion), each percentage representing the
degree of contribution, making up a possible
total cost reduction of 70%.

On the other hand, we figure approximately
20% is needed to cover minus factors or
elements, that is to boost costs such as
expenses for research and development,
training the staff to familialize them with
new techniques, and the cost of public rela-
tions to keep the users informed of new
developments. Therefore, our die-hard effort
in the pursuit of the three elements of cost
reduction should culminate in a cost curtail-
ment of 50%.

Let us now explain how we went about in
our efforts to bring forth the full effect of
these three elements.

We have built a plant suitable for mass
production, and it did not turn out to be
a very effective approach to cost reduction
because we were rather overwhelmed by
increases in interest on invested equipment
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and on the materials we had to keep in
stock, as well as a much poorer working
ratio of the plant than we had expected.
Our effort in modernizing and rationalizing
the distribution systems in every way pos-
sible with respect to, for instance, cutting
short the distribution channels, improve-
ments of transportation and stock control,
fell short of our expectations.

We have established plants in foreign coun-
tries as part of our rationalization program,
but we must admit that they are a far cry
from what we originally had in mind.
Technical innovation now has a firm grip on
our thought as far as cost reduction is
concerned. And, we believe in it.

The factory production of prefabricated
housing is already a technical innovation.
Nevertheless, there is a limit in fabricating
things in factories and the same logic applies
to our industry. We cannot bring all con-
struction technics being used on construc-
tion sites into organized mechanics, which
the word, ‘‘factory,”” implies today.
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How to read the charts

(D Costs: With the normal wooden house
priced at 100, the panel system unit costs
85, the core system 70, and the capsule
system 55.

@ Throughput volumes: With a production
scale of 500 houses, the frame system can
be switched to the panel system. With
5,000 houses in production, the core
system can be applied. With 50,000
houses in production, the capsule sys-
tem can possibly be applied.

(® System: Technological innovation has
been categorized into three parts: frame
system, panel system and capsule sys-
tem. Engineering development as well
as development of new materials will be
undertaken,

(® Structure: Structurally the pattern extends
along a line, from standard frame to
panel, to large panel, and finally to box
construction.

®Unit of production: The concept of
““raw materials’’ develops into ‘‘com-
ponent parts’’, ‘ceilings’”’ and ‘‘walls’’,
and finally into “rooms”’,

(® Parts: There are 6,000 different parts
per unit, Using the panel system, this
number is reduced to 100, and using the
core system, to 10. Naturally, with the
capsule system, there is only one part,

@ Generations: Today the transition from
the panel system to the core system is
in progress, The capsule age will come
in 8 years,

THE OUTLOOK ON TECH-
NICAL INNOVATIONS

What we need here are designs or schemes
planned for mechanical production, not by
labor. In this context, ‘‘development of
new engineering techniques” will be a top
priority for the people in our industry
who are searching for technical innovations.
The next question concerns the materials.
To facilitate the production of prefabricated
housing in factories, it is necessary for men
in the industry to look for new construction
materials that are readily adaptable to fac-
tory production.

The materials now used in on-site construc-
tion are not always suitable for production
in the modern concept of fabrication in a
factory. Therefore, “development of mate-
rials” will be the second important thesis
that our industry has to face.

It is amazing to know the number or kinds
of materials used in the construction of a
wooden house. A house occupying a space
of about 100m? needs about 50,000 dif-
ferent materials, that of course includes even
small nails. It is also interesting to know
that the number of parts required for mak-
ing a car is 20,000, and the difference shows
the intricacy and complications involved in
building a house. Besides, house construction
is usually carried out on a barren site,
without the avail of modern conveniences,
further complicating the building process.
The ““development of new engineering tech-
niques’” must start by seeking designs that
allow the use of a smaller number of parts.
The panel system, core system and capsule
system are three of the possible technical
approaches to achieving this end. Narrowing
the variety of parts is also an effective
means and, in our attempts to do so, we
have been able to limit the types of com-
ponent parts to a total of 5,000.

A new type of prefabricated housing, one
which we plan to make one of our major prod-
ucts for the coming ten years, requires only
500 different parts. Reducing the number of
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different parts to be used for prefabricated
housing must eventually result in making
these parts larger in size. Our present plan-
ning includes enlarging component panels to

3mx4m and component units to 2m x 3mx 8m.

As for the ““development of new materials’’,
our efforts were first directed towards stand-
ardizing the various component parts for fac-
tory production. Our drive for standardization

took its first momentum from our discovery-

that the many diverse and small parts employ-
ed in house construction were probably that
way since they had to be handled by man-
power. In terms of factory production, the
larger these parts could be made the better. In
fact, an ideal size for the mechanical produc-
tion of parts is 3m x 4m or 12m?. Com-
ponent parts of this size will have a smaller
number of joints, thereby improving the
effectiveness of construction work and leav-
ing room for the improvement of the mate-
rial itself. Our first target was to make the
parts larger in size and fit for production by
machine. Then, we reached the stage of
improving the material or developing new
materials. We have checked every possibility
in improving, or replacing with other mate-
rials those used conventionally. For example,
insulation material was checked from various
angles with respect to- whether it is really
the best material for prefabricated housing,
whether it is the best size to meet all
requirements, and what will be the best
packing material for this particular item.

We have experienced many trials and errors.
We were not satisfied with these results,
and started to seek out one single kind
of material which would perform all the
functions we had determined as being
necessary in a building material from this
experience.

Five years ago, all we knew about the
possibility of a new material was that
there could be such a material, but we
had no hint of what it would be. Today,
we have discovered this material, and we
have a project team—'' Material Develop-
ment”. Such a material could generally
be called a multi-functional material. (Please
see our Technical Report Vol. 18).

PA-CO-CA LINE

So far, we have come to the conclusion that
the cost reduction of prefabricated housing
depends much more on technical innovations
than on the modernization of distribution
channels and mass production.

Mass production and the modernization of
distribution channels take effect by degrees,
as the scale of production expands, whereas
technical innovations are direct and drastic
measures for cost reduction. The effects on
cost reduction of these three elements are
shown above graphically. We call this graph
the Pa-Co-Ca Line.

One thing we must bear in mind is the fact
that, with technical innovation expenses rise
in proportion to the size of the project. The
newer the technical development, the greater
the expense. These expenses must be includ-
ed in the cost of the merchandise. On the
other hand, the cost of the merchandise can
fluctuate within the limit of marketability.
The higher the cost of the merchandise, the
less the volume of sales will be. This inter-
relationship between the cost of merchandise.
and the redemption of research expenses can
be kept at a reasonable level only through
aiming at more sales of the merchandise.
Only mass sales warrant the undertaking of a
full-scale research project. There can be no
remarkable technical innovations without the
support ‘of mass sales. Demands for pre-
fabricated housing tend to diversify, and
such diversifications will never be accom-
modated by manufacturers predominantly
dependent on productign by mechanical

‘means unless these diversifications are re-

organized to adapt them to mechanical
production, with this process involving time
and money for exhaustive research. Mass
sales are the only solution to this diversifica-
tion—simplification spiral.

From our experience, the relationship be-
tween the volume of sales, parts require-
ments, standardization of parts, diversified
demands and cost structure is approximately
as shown in the above ghaphs.
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FUTURE DEVELOPMENT

As we have explained, the standardization of
parts and the development of multi-func-
tional materials accelerate technical innova-
tions and, by the final analysis, contribute
to cost reduction.

What, then, about the diversification of
demand for housing units? People basically
want to live in a house that is more or less
different in design and structure from
others. Will people have to live in houses of
similar design and structure, as the produc-
tion of prefabricated housing reaches the
level aimed at by the industry now?

These seemingly contradictory factors can be
amicably reconciled in two ways.

One of them is to first realize cost reduction
in the main structural body, and divert the
amount saved to provide a wider selection of
auxiliary facilities such as interior and ex-
terior furnishings and household equipment.

H TN O EHET X bair lift of a capsule unit showing its solid monocoque structure
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In the same concept, further diversification
could be sought by providing customers with
a wider range of choice on room styles,
provided the customers agree to the basic
model of housing structure specified by the
manufacturer.

In both of these cases, it is inevitable that
additional costs will be incurred in terms of
separate design and additional cost calcula-
tions. Therefore, these are only possible
based on a prefabricated housing with a
basic structure which is constructible at
lower cost as the result of improvements in
manufacturing technology. In other words,
cost curtailment made available for the con-
struction of the main body, must be enough
to absorb whatever additional expenses.
customers may require in obtaining a house
more or less different from others within the
scope outlined above.

The other method of complying with the
requirement for diversification of pre-
fabricated housing rests entirely with the
efforts of manufacturers toward increased
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sales. A manufacturer who can sell more units
can have capital for stocking additional
models. For example, if a manufacturer has
to manufacture 100 units of a model house
to break even, he can line up 100 different
models providing he has the capacity to sell
10,000 houses a year. If he can sell 100,000
units a year, he can stock 1,000 different
models. Then, the customer would really
have a wide range of choice.

In this respect, too, technical innovations
and cost reduction have much to do with
sales,

We have explained that technical innovations
are a most effective means of reducing the
cost of prefabricated housing, compared with
mass production and the modernization of
distribution channels. Nevertheless, technical
innovations are possible only where there are
larger sales. The reduction of cost of pre-
fabricated housing is not something to be
attained gradually by the improvement of
production lines. Only full-scale research can
make a drastic contribution.



