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Introduction

'

If you're reading this booklet, you're
- _probably already thinking about ‘going
metnc’, with some of your products or
. servites. Small businesses have many
reasons for considering such a change.
For some, 1t 15 & éood move, for-others,
there may be no real advantages.
This booklet 1s not intended to per-
*  suade you to go one way or the other.
Its purpose 1s to help you find out what
1s best for your unique circumstances
and, if you decide that you do want to
go metnc, to gude you to a smooth
conversion. .

The approach described 1n the fol-
lowing pages 1s a general one, designed
for almost any kind of a small manufac-
tuning company It will help you to rec-
ognize the many factors you should con-
sider before deciding to ‘‘go metric” -
the techriical term 1s' ‘'metncate’” — and
will point out possible pitfalls if you do
move 1n that direction Because it 1s
general, some of the specific pQnts

raised may not apply to your business.

Also, some 1mportant points are dis-
cussed 1n considerable detail, while
other oints are only touched on so you
won't miss?them if you are doing a more
extensive analysis. If you are going to
that depth, you may/‘i(vant to review the
list of other sources of information on
most of the subjects 1n this booklet
Some handy conversion factors are also
included for your cofivenience at the
back of the booklet

Whai The Law Says
About Metrics .

e

Many péople have the 1mpression that a
government decision has been made to
adopt the metnc system of weights and

* measures in the United States.

The fact 1s that the Metnc Conver-
sion Act does not require anyone in the
United States t0 use the metric system
Nor 1s there an official policy to replace
the customary system - often known as
the “Enghsh’ system — with the metric
system for all uses. ‘

The Maetric Conversion Act, which *
was passed by the Congress on De- |
cember 23, 1975, says only that

€€, oo the policy of the United ° ‘
States shall be to, coordinate and |
plan the increasing use of the o
metnc  system n the , Unted !
States and to establish a.United |
States Metnic Board to coordinate |
the voluntary conversion to the

metnc system

As this Act and 1ts legislative hisEory |
ake clear, the national policy is not® |
prefer one system over the other but to
provide f‘or erther to be used on the

basis of the voluntary actions of those
affected This pohicy of choice of con-

verting or not converting has been U S.
policy since 1866 when use of the met-

nc system 1n the United States was fist *
authonzed.

IToxt Provided by ERI
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The United $tates Metnc Board, cre-
ated under the Act, neither advocates
nor discourages metncation Rather,
1ts responsibility 1s to devise and carry
out a broad program of planning, coordi-
nation, and public education, consistent
with other national policy and interests,
to help organizations that do choose to
convert to metrics The Board's 17 mem-
bers were nominated by the President
and confirmed by the Senate 1n 1978
Dunng the three years after it became
operational, the Board conducted an ac-
tive program 1n support of its Congres-
sional mandate In 1982, however, the
Board phased out 1ts activities because

\o_f Federal budgetary reductions /
/

@t Is Metric? : h

In most countnes of the world, the met-
nc system - 1n the form of the Interna-
tional System (SI Systeme International
d'Unites) - 1s becoming the standard
Developed 1n France at the time of the
French Revolution, the metnc system
was based pnmanly on the meter, a
length defined as a small fraction of the
earth's circumference Since ther the
system has been refined and updated 1n
Eany ways Currently, 1t uses seven

asic units ' J

Length: .......... . .. Meter
Mass:! ... ... ....... .. Kilogram .*
Time: .= .vceee-. cessese.. Second
Electric Current: ...... ... Ampere
“>Temperature: ..... Degree Kelvin®
Luminous Intensity: ...... Candela
Amount of Substance: ...... Mole®

-~ ' Standgrd prefixes, such as "centr-”’
(as in '‘centimeter’’ - 1/100 of a meter)

are added to give names for quantities
of a particular ynut that differ by multi-
ples of 10. Other examples are the.
"kilometer'' (1,000 meters) and the "'mil-
limeter'* (1/1000 of a meter).
ur customary system of units 1s re-

lgted more closely to human expenence

d human anatomy, from which 1t was

denved The "foot" 1is roughly the length”

of a human foot, the “yard” 1s approx}-
ately the distance between an adult’
nase and the fingertips at the end of g
an outstretched arm, and the ''mule”
about 2,000 paces The temperatures of
0° and 100° Falfrenhert are based
roughly on the coldest and hottest tem-
peratures commop 1n northern Europe,
where these units were first established.
The metnc system has been used for
more than a-century as the measure-
ment “language’" of the sciences. Scien-

- tists are concerned with changes m

states of matter more often than with
human anatomy and hurfflan expenence.
In designing temperature scales,_for ex-
ample, they set 0° and 100° Celswus as

the temperatures at whish water freezes
and boils '

AN mtnmisic advantage of the metrnc
system 1s its decimal nature. This great)
ly ssmphfies converting, for example,
larger to smaller measuring units. To
calculate the number of centimeters in
4.26 kilometers, multiply by 1,000 (move
~'the decimal point three, places to the
nght) to obtain 4260 meters, then mulu-
ply by 100 (move the decintal point two

}*Commonly called “weight **

ZCommonly translated into the degre® célsius, formerly
called the degree centigrade

3Useful in chemistry where the number of molecules is
more important than the mass

EKC .
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more blaces to the nght) to get the an-

swer 426,000 centimeters. By compan- ~

son, finding the number of inches in

4 26 miles requires multiplication first by

5,280 to convert to feet, then by 12 to
get the answer 269,914 inches

More, complete definitions of metr:
units and detailled information on con

Reexamining:
Goals And Objectives

' ' The Metri¢ Conversion Process

Actual
Conversion

Tuning

¢+

If you ‘are considering going metrc,
it's wise to use a systematic approach
to making and carrying out the decision
We suggest three major stages

In the nitial stage — called the First
Cut 1n this booklet — you do a quick,
ather rough analysis to determine

hether 1t's worth looking at the ques-

versions between metric and CustoAIpry
units are provided at the back of thi
booklet

What's Involved in
Going Metric?. - =~

.' Going metric involves much more than
" simply learning and using the ynetric
system It includes such thmggTl as de
ciding which products to metricgte-and

what sizes to use, manufacturing to
rmetric dimensions, training personnel,
obtaining metric supplies, modifying
regulations, ordinances, and codes to
accommodate the metric system, In-
forming customers about metric prod-
ucts, and remaining competitive in the
mquetplace

<

tion In gre_ate} detail If you decide that
the situation looks favorable for metrics,
you then start Conversion Planning;
In this stage, you refing the estimates ’
used 1n the First Cut and make specific
decisions on how you will convert This
leads to the third stage, Actual Con-
version, 1n which you begin actually
using metrics and checking your results.
As you gam experience, you can ''fine
tune’’, your plans and even take another
look at your goals and objectives in
going metric You mady find opportuni-
ties for further conversions, or possi-

' bly good reasons for changing back to
~gustomary measurements for some or all

of your products Even if you decide not,
to go metric now, stay in touch with the
metnc trends 1n your industry and
reevaluate the situation periodically.

ERIC R
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To metncate or not to metricate 1§ a
« -senpus question. .

Owners and managers of small
businesses usually can determine within
just a few hours whether 1t's worthwhile
toconsiderl 'going metnc'' seriously.
This 15 what we mean by "' a first
eut.”” Although the time requirefl may
stretch out to a couple of days 1f you
need to spend some time finding out
what's going on 1 your industry, the '
important thing to'remember at this

. stage 1s not to get bogged‘down in de-
tais. In all the steps talked about here,
rough estimates are good enough, there
will be plenty of time to refine your fig-
ures later if you do-decide to metficate.

The reason for taking a furst ‘cut is
that, more often than not, small busines-
ses find that the arguments for exther, .
going metnc OINot going metnc are

,qgnf:e powerful. If your most important
customers are converting their own pro-
duction to metrc, for example, you may
haveittle choice but t6é follow their lead
if you want to keep the#r business Ifit's
clear that you would have to do a lot of
education 10 get your customers to pre-
fer metn¢ products, on the other hand,
metrncation 1S probably not a good 1dea
for you. Relatively few small businesses

find themselves in a borderline situation.

Inany case, however, 1its good to
analyze the situation systemancallY -
even 1f you do so quickly - rather than
making a snap judgement The next few

' want to do 1n your own business.

N
-

paragffaphs suggest how you might do
this. .
Ambong the first things to cqpsider 1s
what you expect to achieve — your over-
all goals, and objectives — if you do go
metnc Are you interested in entenng
new markets (possibly including foreign
markets), inding new customers, or
broademng your product ling?.0r, are
you 51mply trying to keep your share of
an existing market that is changing to
metnc units? Is the whole industry
changing over, or i§ a major customer or
supplier converting to metnc products?
These questions are part of doing a pre-
liminary]. . .

Market ‘Analysis:

The whole point of doing a market analy-
518 15 to satsfy yourself that there isa  —
real market for the metric products you
are thinking about, and that this market
1s large enough to ]usufy the time and
money that going metrc may cost

The place to start the analysis usual-
ly 1s by taking a hard look at what is
going on 1n your existing markets There
may be early movertient toward metrica-
tion in the 1ndustnes you serve The
sooner you know- about such trends, the
more time you will have to consider
their impact and to plan for what you

Many small buginesses first think
about metncation when one or more of

v o .
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‘thelr mportant customers changes over
to metnic A ma]or industry that is shift-

Ing much of its operations to metng, like

the automobile industry, has a ¥gmifi-
cant influence on its supplers and the
small businesses that sell to these
suppliers If you are in this position,
your major customers typically will be

quite willing to discuss their metrcation

program with you and may be willing to
help you .to convert

If a few of your customers convert to

metric, this may signal the direction 1n

" 'which a Ia;ger group of customers, even
an entire industry, will soon be moving
While considering a change to metrc to

- Accommodate these existing gustomers,
therefore, you may want to explore the
possibility of finding additional custom-
ers 1n their industry, particularly if you
are one of the first supphers to convert
Also, once you've gonverted your opera-
tions to produce a few metric products
for your ex1s't1ng customers, you might
be 1n a good position to sell them a new
line of metnc products.

Another early signal of tre(lds toward
metrication in your industry may be the
activities of your own suppliers If your
suppliers are beginning to offer some

metric products along with your custom-

ary products;.it may pay to ask them
what prompted the conversion and how
well the new metric supplies are seling
Although your present customers may
not,be buying metric products, sudden

metrication activities among your
suppliers may be a clue to possible new .
markets where a demard for metnc
products 1s being satisfied by your com-
petitors.

This suggests another source for In-
formation about your potential market =
for metnic products ~ your competitors
themselves. Are their advertisements,
catalags, or trade show exhibits featur-
ing memc products? If you belong to a
trade’ association, 1t can be another ex-
cellent source for a quick review of what -

3

1 happening in your industry.

Finally, there are two additional mar-
keting areas to consider 1if you are think-
ing about going metnc - foreign mar-
kets and the U S Government There
may be special opﬁor_tummes for your
firm to do business in these two areas.
Both may be potential purchasers of
metric products, but each requires a
great deal of specialized knowledge on
procurement practices, standards, laws
and regulations. While.an extensive dis-
cussion of these two markets cannot be
covered In this booklet, there are a few
1ssues and facts yoli should be aware of
in making your decision on metricaticr..

All of the major foreign tfading part-
ners of the United Statgs are now using f
or are converting to the metric system ,".
for their domestic and international
trade The‘Councﬂ of the Eufbpean 1
Communitles (1.e , the Common Market)" 4
has issued a directive obljgating its

ERIC
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O Revismg documen\anon (drawmgs labels catalogs

_O Dualinventone

First ‘!Cut Check List {
|
. | s

. b
I} Marketandlysis: . ‘ -

O Define goals and objectives ~~

[ Checkexisting market and customers -

] Check supphers trends

O Check compéhitors, theur advertisements, cétalogs, etc.”

& Consider newmarkets, new products . ~

{J Identify types of groduct conversions most app;opriate

O Project metnc saL(es and gross profits 0 .

- f

L] r N /

> .
I Costanalysis | '« : e

- specs.)*
O Adding, replacmg, modlfymg machmery, tooling, equ1p—~ '
ment, and hand tool# - .. ‘ N
O Training emplo ees1n metrics ' - :
Lpurchasmg, storing, handhng
O Consider timing for cost savings
O Project total conversion costs - -

{
|

*

4
III. Preliminary conversiox; decision -

0 Compareincremental metric profitsagainst gosts
[0 Make prehminary decision &

| / ‘ .
\ R
| ) . . .

|

b2y

o

S I




N ' 17
metric units by} 985 The United King-

" dom, Canada, and Ireland, which previ-
ously used customary units, are shifting
t0 metnc units Countries like Australia
and New Zealand have already con-
verted almost completely Japan has
been metri¢ since 1966 .t

Some of these countries are requirng

:metncs for labeling and packaging of
consumer goods, for the documentation
of goods entenng ther borders, and for
calibration of scales and other weighing
and’ measuring mnstruments While many
countnes do not prohibt the admission
of goods labeled 1n nonmetnc units, they
frequently require that metnc, labels be
affixed before the goods enter retail trade
You also should be aware that there
are foreigh regulations requuring both
the production and packaging of goods
1n regular, whole-number metnc sizes
(g g. 250 grams, 500 grams, 750 grams,
1 kilogram, etc ) This 1s particularly com-
maon 1n countnes that formerly used

customary unts. Most foreign countnes
have national ,standards orgamzatlons
thac 1ssue f)roduct engineenng standards
drawn to metnic dimensions Local build-
Ing and safety codes, public bids, and
pnivate industnal projects frequently call
for products manufactured according to
such specificdtions Thus, there are both
legal admissibility and commercial ac-
ceptabihity 1ssues to be evaluated 1n
considenng foreign markets.

As for seling metnc -products to the
Us. Govemment you should know that
the Small Business Administration has
a program for encouraging Federal

-~

_procurements from small businesses. U S.

Government procurement of supphes and
equipment from small businesses 1s
significant In fiscal year 1980, for ex-
ample, such purchases totaled over $11
billon Of this amount, over $9 bilhon
was purchased by the Department of
Defense, and another $1 bilon by the
Department of Agriculture. -

w

E1KC
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Although, specific numbers are mot of customary smeg, but are labeled 1n
-available on how much of this business, metnc uriits or, more commoniy, in
was for metnic products, there has been both metric and customary units
Increasing use of metne préducts.within - : : .

the U.S Government, particularly by the *® Hybrid Metric Products - Products
Department of Defense Since 1976, DOD comprnsed of both metnc and non-

0

has had formal policy directwes that re- N metncparts or components :
, quire metnc units to be considered in . ’ '

.. all new designs and acquisiions Ona . The decision as to which of these 1s
- broader scale, the Federal Interagency best for you will depend on your cus-

Co tfee on Metnc Policy, chartered ~ tomer needs, customs m:your industy,
- by the, UiS Metnc Board, has issued | the type of product, alternative manufac-

two dot\mernts which provide glidance g, or packaging costs and possibly
on metrication to Federal agencies: N _ other factors. .

""Metric Conversion Policy for Federal At this pont, you should have,a
Agencies” and “F?derﬁl Metnc Informa- 4,9 concept as to which of your exidt-
tion Referral Directory " Most agencies g products are candldat,es for conver-

» Involved 1n purchasing supplies and s10n and what kind of conversion 1s

ecquipment have Committee representa— apbropnate (hard, soft, or hybnd), anda -
tives who can provide information on _rough estimate of how sales volNne

- the current status of metnc conversion . might increase by going metnc. In pro-

in their agenmefs lecting the 1ncrease in sales volume
(known as ‘‘incremental sales"), re-

p— — member that some metnc product sales
' may be at the expense of sales of ¢us-
‘ ‘ ‘ * tomary products.
qy y qQ qQ ' The most usefyl way to complete the i)
1 market analysis 1s to-determine how

much gtoss profit you can eXpect from

the incremental sales you have just pro-
1ected. This 1s calculated, of course, by |
subtracting the estimated cost of man-
‘ ufactuning the number of additional ‘

' e Hard M et;i ¢ Products - Products units you expect to sell (direct matenals,
that are produced to metnc dimen- direct labor, and factory burden) from

sions or packaged In contaners sized the selling price of 't:l.lose umEs. The
n metnc units, and are labeled 1n result 15 known as “incremental gIoss
: - ) _profit.”” Save this figure for use later in

«

In exploring opportunities to market
metnc products, you should be’ aware
that metnc products can be of three
varieties:

T W

metnc units |
& . ‘the analysis. ’ . .
" ® Soft Metric Products - Products There are, of course, conversion.
that are still produced o customary  costs to be considered, as well. These

dimensions or packaged In contamners  are looked at in the first cut’,

-~
-
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Cost Analysis
In this part of your jmtial analysis, you

* will be developing rough estimates of
the costs of converting to the metné&
system and considenng whether there
will be any sigmificant ndbn-cost disad-
vantages Most small businesses that

- have convérted,to the metnc system
report that their conversion costg have
been relatvely insigmficant, but you *
should not assume thatlthls will apply
to your business until you have thought
through Jour situation carefully Some of
the cost 1tems to consider are those of. .

] Addmg replacing, or mo 1fy1ng
machmery tools, and equ1pment

] A‘ddmg, replampg, or modifying 1n-
spection instruments and. equipment

® Training employees in the metrigc
system

‘ Maintaining, stoning, and handling
dual inventornes

® Revising doctimentation (drawings,
catalogs, sales matenals)

Here again, as with the marketing analy-

- 81, precise-figures arg not necessary for
this flrs‘t gut. Although 1t would be ad-

,vantageous to have the most accurate
information avalable, a great deal of '

.~ time and effort should not be spent in
developing detailed cost efé:amates. '

"« At first look, firms that have gone
through the conveision process ex-
pected to ncur considerable costs for
these items. However, after carefully -
looking at how the c\)nversmns could be |

onomically made,.they found that the
expected higher costs generally disap-
peared, or were mimimal

The timmg of a conversion program -

both the startirig tinie and the duration
“"of the transitional penod - can have a
significant 1impact on costs. If you can
phase’in the conversion gradually, it
may be possible to convert machinery
and equipment only when 1t would be

Aruitoxt provided by Eic:




replaced normally Simularly, ¢ may be
possible to avoid the obsolescence of

costly inventones of products sized mn
customary unts. - )

Small busingsses have found that in
most cases major machinery and ‘equip-
ment investments are not Yequured to
produce and inspect metricproducts It
1s seldom necessary to replace or even
greatly modify customary rmyanufactunng
rmachinery to produce mettic products
With dual labehng and*conversion
charts, workers fiave been able to pro-
duce metric products with hme if any,
special training Metric products usually
can be producéd on the same machimery
used to-produce customayy pr/cmts% if
the dimensions on drawings and specifi-
cations are converted from metnc to
tustomary units before they are sent to
the faétory fleor In some cases, where
scales and volume measuring devices
are used, modifications can be made by
affixing a metric dial or indicator, some-
times only new weights or beams, avail-
able from scale manufacturers, are
needed When buying new machine
tools and equipment, 1t 1s often possible
to pbtain them with both customary and
metnc controls at a reasonable addi-

tional cost, if any B
“d

“cost of metnc topls must be added to

_will need traxning — all of your employ-

. In séme mdustries, tools are provided .
to employees by the employer, so the

the employer’s cost of conversion, In
otker industnes, employees provide their *
own tools In these cases, 1t 1s necessary
to consider whether requfring employees
to buy ney metnc tools will create a
labor relations problem. If so, can this be
offset by giving the empﬁoyees a one-
time tool allowance? Or, can special
arrangements be made with a suppher’
for providing the tools at favorable prices
to your employees?.

With respect to personnel training,
you will need to visualize your real train-
ing needs and what these might mean
with respect to a training program. Who

ees, or only one or two who will convert -
dimensions on drawings from customary
to metric? ts can be reduced by
tramning only- those who need to know
when they need to know. If all employ-
ees will have to be trained in the metnc
system, how extensive must this train-
ing be? Will you use on-the-job trammf}.




ih-house training classes, or qutside
_ resources? How much lead time wall you
" need to design and prepare your train-
1ng matenal, if you do 1t in-house? When
you have thought through questions
such as these, you should be able to *
develop a preliminary esumate of your
traming costs. .

-

°
1

A
I )
In developing this-estimate, do not -
forget that additional costs may some-
times be incurred because productivity
may decrease and scrap increase tem-
porarily, while employees acquaint
themselves with newterminology and
product sizes On the other hand, some "
firms have experienced a decrease 1n
scrap after converting their products to
metric This occurred because the mete
nic dimensions of their conyerted prod-
__ucts happened to more cjosely match

the standard size stock matenal from
which the products were manufactured

®
1

Manufacturers who produce only to ™

order do not have to 'worry about dual
\mventones, but this may represent a

sigmficant cost to manufacturers who
produce for inventory. When such man-
ufacturers convert cL.o metng, they typ1-
cally continue to produce in customary
dimensions also This creafes the need
to maintain dual Inventonies. Because
minimum stocks must be maintained 1n
both inventones, the dual 1nventories
-often are more than twice as large as
the previous single inventory. You will
need to estimate how much yc;ur mnven-

&

Y

. . v iy
’

-

'tones'axe likely to increase, then calcu-
late the costs of financing, storing, and
handling the added stocks

Estimating documentation costs usu-
ally is relatively. easy The largest cost in,
this area may be for pnnting new and

possmly\expanded catalogs Agamn, how- !

ever, this cost often can be mimmized
by timing your conversion to the timge

. when new catalogs normally would be

pubhshed anyway.

Depending on your circumstances,
there may be new costs other than the
ones discussed above If your primary
reason for going metnc 1s to increase
export sales, for example, you may have
to plan on sharply higher shipping costs.

_1f you plan to sell 1n countrnies 11 which

English 1s not the common language,
you may incur significant costs 1n hav-
ing your catalogs and product literature
translated into the languages used 1
those countnies '

When you are reasonably sure that
you have thought about all the areas, 1
which-you are likely to incur sigmficant .
new costs, add these costs to armnve at
your first gut at total conversion cost. )
This figure, together with the figure you
developed earlier for expected ncrease
1n sales, 1s what you will need to
make. . .,

\

The Preliminary Conversion
Decision -

In most caseg, a simple comparison of
the incremental gross profit you pro-
1ected earlier against estimated conver-
sion costs is all thay, is needed to decide
whether td carry your analysis further

ERI
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One way of expressing this comparison
1s n terms of \grdss "'payout’’ perrod If
you project increxuental gross profits of
$20,000 a year and Your estimated con-
version costs are $40,000, your gross
payout period 1s two years (340,000 di-
vided by $20,000) For a more precise
calculation of payout period, you need to
add the cost of interest on your conver-
sion investment cost, which will 1n-
crease the payout penod Owners of
small businesses typically decide not to
'go ahead with new programs when they
see payeaut periods of longer than two
or, possibly, three years
Although this 1s the most common
way of deciding to “convert or not to
conyert, there could be other, more 1m-
portant criteria 1p your particular case
Your onginal cbjective for converting
-might have been, for example, to keep a
particularly important customer who
needs just a few metnc 1items but alsu 1S
able to give you other business that 1s
highly profitable You might consider it
. worthwhile realizing a less than normal
profit — maybe even a loss - on these
few metnc products to accommodate
this customer
Regardless of the critena you use,
the end result of the first cut 1s a deci-

sion either to drop the 1dea of metr- s
cating, at least for now, or to take a
much closer and more careful look at
metrication If you find that estimated °
conversion costs are considerably larger
than projected incremental gross profits,
or that other considerations of particular
importance to yol are predominately
negative, this i1 the time to make your
decisiof agains{ metncating It may not,
be night for Your particular situation at
this time It makes no sense to spend
any more time or incur additional costs
to do more detalled planning . .

If you do decide against metrication,
1t 1s still wise to continue to kKeep an
eye on trends 1n your industry, conditions
may become more favorable 1n the future,
and 1t's better to recogmize a change
in the situation too early rather than

" too late )

If, on the other hand, your analysis
results are positive, 1t 1s time to proceed
to the detailed planning necessary to
start the actual conversion While you 1e
domg this, you will be automamcaUy
reﬁmng the estimates and prmecmons
you made for the furst cut -If any of
them change substantially, the decr-
sion to go ahead can be reexamined
at any point.

.ERIC
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Conversion Planning

ba Y .
To get stgrted on conversion planning,
most small businesses find that things
work best 1f one person 1s appointed to
coordinate the metrication xiocess Asa
small business owner, you may decide

- to do this yourself, or you may appoint

a genior member of your staff In some
cases, you may feel the need to set up a
committee to work w1th this indivadual
and with members representmg the var-
1ous parts of your business that will-be
affected. If your metncation program will
entall substantial costs and a large part

of your product hnes, 1t might even be
- worfhiwhile considenng engafge{nént of
. ar‘outside advisor who 1s expernenced

in, metncation-and perhaps has a differ-

. ent or broader pe?specmve on what 15

otcurnng 1n. your industry.

‘The. chnversion planmng process -
usually involves development of plans in
four major areas - marketing, production
and inventory control, personnel, and in-
formation systems. Some suggestions for

each of these areas are discussed 1n the’
- next few pages. The Work Planning

Checklist shown on page 19 may be

_ helpful to youw1n planning your conver-

slon to the metric system

The Marketing Plan ‘

To begin the preparation of a work plan,
you can use the results of the prelimi-
hary market analysis to,develop two sep-
arate forecasts. a forecast of metric

L4 ¢
<

- ’

“‘product sales ov?ar the short-term future,
typically a year, and a long-term forecast
of future metnc’ prpduct,sales often’ cov-
enng the next five years The short-temm,
forecast should be developed 1n consid-
erable detail, with as Tmuch accuracy as |
you can achieve, seasonal variations m

v
AN

sales and prices, if any, should be’ taken
into account The long-teérm forecast is

more general, oﬁ indicating only pro- °

jected growth rates by prgduct or prod-
uct line.

Concentrating first on the short-term
sales forecast will provide the 1nforina-
tion needed by all parts of the company
to prepare and plan for prod&cmg metric
products The short-term sales forecast

must 1dentify the specific products and

hybrd) for each’ The productlon and

quahty cqntrol departments need this in-

formation to know whether they should
plan for actual rpanufacturmg changes,

just "'paperwork’’ changes, or both The
short-term sales forecast should show

- expected sales by month as a hasis for

planning production volumes-and inven-
tory levels Impact on the'demand for
service and repairs, and possibly addi-

| Yhe type of metnc conversion. (hafd soft,

tional income from these sources, should -

be taken into account.

You, will want to notify current cus-
tomers, and ‘prospective new customers
as well, of the availabihity of your new
metric product line This will require
planning (including scheduling) of sales’

>
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hiterature, catalogs, letters, and other

such advertising matenal ‘Pricing

changes {determined in the cost plan-

.ninY process, descrbed later) will also
eed to be posted.

Long term marketing projections pro-
vide the basis for future marketing plan-
ning If you have decided to conver#
some of your products te-metric dimen-
sions or packaging, you should consider
pursuing the marketplace aggressively
for both the short-term products you
have already 1dentified and also new .
metric products You may wish to con-
sider the possibilities of additional in-
come from sales of relateq products,
rental or leasing, and perhaps even
licensing other companies to manufac-
ture or sell metric products you have
patented. .

As part of your marketing plan, you
may want to designate an individual to
be responsible for metric marke'ung to
ensure that new sales possibilities ae
not overlooked Although you md?' not
previously have been involved in over-
seas sales, for \nstance, metric produc-
tion capability does open up the possi-
‘bility of an expanded market for you
There are, of course, many factors to
consider before decxling to enter foreign
markets Simiarly, 1n developing your
marketing plan, you may want to corn
sider the potential for metric product
sales to the US Government One
source of marketing information 15 the
"Corgmerce Business Daily,” a hsting of
U S Government procurement invita-
tions to bid, contract and subcontract
awards, sales of surplus property, and
foreign business opportunities If you
would hke to learn more about this area,
you can find helpful information 1n some

of the publications listed at the end of
this booklet. )

B e 2 el

The Production And’ "
Inventory Plans ’

Once the marketing planning is well
along, you can begin planning the
changes you will need to make 1n your
production and inventory control depart-
ments Using the short-term sales fore-
cast for metrnic products, the production
manager, product designers, purchasmg
agent, and sales manager* can begin to,
plap production, procurement, and
documentation changes In some cases,

.metric conversion will consist simply of

translating the metric measurements
into customary units, product by prod-
uct, and pgpviding the translated
documentation to production or procute-
ment In other cases, the need to pro-
duce or buy some fasteners, scales, or
contalners, in metric sténdard sizes will
necessitate new or modified machine
tools, parts, or supphers For each prod-.
uct to be megtricated, necessary changes
in drawmgs specifications, and labels
should be 1dentified and the time and

4 We recogmze that many small businesses will not h-ave
separate people in each of these positions We are
referning here to the person who pellorm;juese functions

- possibly even the owner h 1f - T Ay
the people with these utles

18 Q
ERIC

Aruitoxt provided by Eic:

2! )
-

0y




Work Planning Check List

\ 1. Marketlngpla;nnlng B v
(3 Specifying new metnc products (immediate and long term) and

delivery schedules .
(J New markets/customers, existing customers, overseas markets
O Sales hteramr% catalogs - . !
(O Customer notification ’ ’ K;J’

O plan contmumJg metnc market research

/I1. Production/Procurement/Inspection Planning

D Engineering/design changes . ‘ !
D Documentatign/labeling changes, drawings, specs standards . >
O Toolmg/equlpmem modifications
[ New toohing/equipment/hand tools Al
O Supply sourges - dentify and notify , ~
(J Purchasing/procurement specifications . ¥
(J Set up dual inventory facmues/procedures for purchasmg -
storage, and distribution

(J Schedule metric production leac1 times for purchases, Loolmg, etc

III. Personnel Planning -8
O Employee notifications of program
O Administrajive empldyee training ; ‘ N .
(0 Marketing employee training . : ..
O Productxon/mspecuon/englneermg/procu{emem employee L
training s
O Training matenals/courses/extémal orinternal
. (J Training facilties/togls
{1 Piot testing - administration and production
- [J Scheduling and tramning/testing

IV. Information Synﬁpms Planning

requisitions, etc )
O Accounting reports
O Inventory reports . ’,
O Computer information program changes
(O seh g procedural and admnnlstrgtlve rgpoml)é changes

¢ O Comm ations forms (task orders, work/oders °

ERIC S
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materals needed to make the changes
_should be estmmated
w The production and procurement
staff should work with product designers
to ensure that necessary design changes
take Into account the most efficient
ways 'of making changes in manufactur-
ing processes. The production staff can
review the planned drawing and Spemfy
cation changes and determine the need
for modified or new tooling and special
hand tools. They may be aware of more
effective ways to make the changes,
based on their operating experience
The procurement staff can determihe
the need for new metric part supphers
Some work will need to be’ started at
this stage in contacting suppliers for
both parts and tooling In order to esti-
mate the lead times to be expected for
these items. Estumates of production .
time can then be made, considering
these lead times and- manufacturing
time required for the product conver-..
sions ‘ .

Using the sales forecasts and produc-
tion or procurement schedules, the need
for dual inventories can be determined
Facilities may need to be planned for
storing additional mventories, and new
procedures may need to be developed -
for Metermining nventory levels and fot
storing, handling, and distributing the
dual inventories As noted earlies, most
companies continue to produce both
metnc and customary products, thus
requiring such dual 1nventories on a
coﬁtmuing basis. “

The Personnel Plan

Successful conversion to metrics re-
qures people who understand why the

rhange 1s bemg*made, support the 1dea,
and are ready to do what 1s necessary in
their own Jobs to make it work Thor-
ough personnel planning 1s the key,
especially 1f you expect any resistance
or labor relations problems as the con-
“version takes place
.Making everyone aware of the con-
'version program’is the fust step You
can do this by preparing an announce-
ment briefly explaining why metrication
1s important to the future of your com-
pany and summarizing the primary
steps mvolved In addition, you™ran hold
an orientation meeting in which you de-
scribe the program in greater detail,
assign individual responsibilities, and -
talk about how &ach individual or group
will be affeéted Employees shéuld be
encouraged to talk freely about their
fears or dishkes-of the metrication pro-
cess, If they have any, so that these can
be met head on At this stage, detailed
planning for the conversion will still be *
in the early stages, the onentation'méet- - *
ing 1s a good time woStart k;rmging more
people into the planning process — not
only because they can make a redl con-
tribution, but also so they will feel some
“ownership”’ of the conversion
Depending on how comphcated your
p(()“dﬁ'c’:?lmes and company operations
are, you may need to tailor separate
training programs for administrative,
marketing, and engineenng/production/
inspection/procurement staffs Some T
basic orientation materials on the metric |
system can be used by all of these
groups, but the focus and depth of
training will vary:

® Admin;strative personnel will be most

ERI!
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on status ¢f procurements, produc-
tion, costs, and sales Simple conver-
sions and comparisons of customary
and metric units will be importaht to
them

'f‘he marketing staff may require
somewhat more extensive training so
that they are competent and com-
fortable 1n discussing product sizes,
performance, and other charactens-
tiCS In metric terms

/
Engineenng, production, inspection,
and procurement personnel may
require the most extensive trainng,
although some of them may already
bé quite competent in working with
the metnc system .

¥
These differences in training require-

ments should be considered when pre-
panng detailed training plans In the
smallest businesses, 1t oftepaboth
desirable and possiblé to consider the

&

’ training needs of each employee, ope by

E
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A spec1%c decision must be made
at this time on whether you and your
staff will do the traiung or whether you'
will use outside resources In making
this decision, you may need to consider *
such factors as how well the metnc sys-
tem 1s understood by the people 1n your,
company who might do the training,
their ability to train others, and their
avallability td do the traimng 1n addition
to theur present duties

If you decide to train with irkhouse
resources, tramng courses must be:
planned, and tramning materials and
teaching aids must be prepared or pur-
chased. If you decide to look outside,
you will find that numerous organizatigns
throughout the country have developed
a wealth of metnc training matenals.
These matenals are available 1n a vanety
of forms such as printed booklets, work-
sheets, shdes, films, and videotapes. They.
can be obtamned from pnvate industry, *
commercial training firms, technical or .
communty colleges, high schools,
unions, trade associations and others.
You may be able to adapt these matenals
to meet your own particular needs, or
you can, of course, contract with com-
panies whose sole business 15 to plan

and conduct training courses.

- 21
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In addition to classrocom training, you,

may .want to consider the need for
hands-on traiming with special hand
tools, machine tools, and ynspection
equipment Although 1t should not be
necessary in most cases, you may want
to plafi a imited pilot test of the conver-
siony to metrics 1n both~the procyrement/
production, inspection functions and the
administrative functions The pilot test
will show you whether additional or aif-
ferent txaxnmg 1s necessary for any part
* of the organization .
When you have made all these deci-
sions, yolr personnel plans can be put
in final form, complete with a schedule
laying oyt what action must be takem

" who.will be responsible for and affected

by each actron, When it will be gtarted,
and how long it will take, When this is

completed you fy{rn to °
1
1

MY 8

. v

The Information Systems
Plan -

The next area to be considered 1n your -
work planning 1s your information sys-
tems Necessary procedural changes wall
have been 1dentified previously by van-
ods groups in the company as they plan
' to modify their actwities to accommo-
date the metric conversion You now
will need to consider how the informa-
tion systems of the company will have
to be changed to support these pro-
ceduraj chan ges' . °

This can start with a survey of all
internal forms to 1dentify the ohes re-
qumgl chartges due to the change to
metric units ‘Dual entries may be re-
quired or some forms for both custom-
ary and metnc units Report formats

should be reviewed in the same way to ’

determine whether they, too, need to'be
changed It may be desirable to allow for
parallel reporting 1n metnc and custo'm;
ary unts for a hmited tnal penod
Anothér sigmficant plannirtg element
1n this area focuses on program changes

. that may be required mn any computer

programs you now use Estimates will
be needed of the time and cost of nec-
essary reprogramming As with the
other areas of the work planning, the

. Information systems changes must be
scheduled, showing projected start dates
for making the changes.and the est-
mated e to,complete sach change.

' With the information from the four
planning areas described above, you
now e:;e ready ‘to make..

S

The Final (;onversmn
Dadcision.

L)

As you work through the areas de- ’
scribed above = carrying each only to
the degree, of detail approp‘nate. for-your,
Tticular situation - you w1u have,
eted a compreixensxve detalled
wo an for your metnc conveision. Ag
~an 1 rtant by praduct, you will have
refine your projections of metnc prod-

, developed' mord accurate esti-
e costs of conversion, and .
examined
tangible adv

ERI!
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than ).lou thought dunng the first cut,
you may want to take anothey look at
your decision td go ahead. ‘,f )

| Y

N .
v

Before you make a final decision to
metncate, however, thgré are alsp-some-
additional cost factors to look at, and
ybu may wish to complete a somewhat”
more detalled analysxs of the probable
financial 1mpact of metrication on your
company '

Two additional cost factors are of
pafticulgr imposance and should not be
overlooked Fust, consider whether you
will need t borrow mOney to cover the
costs of conversign If'so, how much,
and for how long? In answernng these
questions, 1t 1S useful to develop a '‘cash
flow” analysis, using the flgures you

developed earher to project how the con-

version to metrics w11‘l affect the flow of
cash 1nto and out from your company

- When you have determined your borrow-
Ing needs, if any, consider how much
these loans will cost in the form of mnter-
fest This cost should/be added to the
‘conversion costs you estimated earher

-In looking at your conversion costs,

you should also cons]der the tax imphca-
tions of your metncqtion plan’

® Under the accelerated cost recov-

ery provisions of current Federal 1n-
° comé tax laws, quahfymg machinery
and equipment you buy for the metric
convgrsion are depreciated over
penods of three dr five years

¢ Investment credit 1s available for
companies and workers who acquire
qualifying new machmery equlpment
and tools.

’ﬂxese provisions relate, of course, to the
Federal income taxes your company
pays Simular credits may or may not be
avaifable under the state income tax
Iaws to which your company 1S subject.
I you quahfy for any such credis, they
nay kR used to reduce the costs of con-
version you estimated earher ‘
.When you have determined whether
any of these addmonal cost, consider-
ations apply, you are ready to fimish your -
financial analysis Usmg your profit and
loss statements and balance shests from
pnor year,s;rtpe first step 1n this analysis
might be t&Torecast what these state-
ments will look like for the current and
next year, as your conversion progtam is
carned out, These forecasts are known
as ''pro forma financial statements.

. If the arguments fot or against metri- .
cation are quite clear-cut for your com-
pany, you may wish to stop theranalysis
at this ;;omt or proceed with the actual

- conversion If you are in a more border-
hine situation, however, you may want to-
do an even more detalled ‘‘breakeven
analysis' .analysis This and other finan- ~
cial analysis ¢echmques, such as ‘“return .
on 1nyestfnent" cost for metric conver- .
sion, are often yseful In such situations,
but they are too comphcated for expla-
natior here. Some of the references
listéd at the end of this booklet will
show you how to use them. You also N
may want to ask for help from your ac-
countant or other outside advisor.

If your final conversion decision 15
still positive, you now are ready to go on
to the actual conversion.
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As you move into the agtual conversion,
your primary attention will be focused
on begmnning to produce and sell metnc
products accqrdmg to the plans you de-
veloped during the conversxon planning
stage. >

A useful wa}ﬂ} to start the a&ual con-
version 1S to convene a "'kick- off" meet-

. 1ng, similar to the one held at the statf’

of the conversion planmng stage In thus
meeting, you can reconfirm your com-
mitment to the metnc conversion Em-
ployee motivation and support can be
enhanced by reviewing the importance
of the conversion to the future, of the
company.and thus to the job secunty of
each employee, and by explaining agamn
what conversion will Ifiean n each em-
ployee's job activities Depending on the
size of your company, you may want to
schedule one meeting for all employees
oI separate meetings for each-of the
departments affected

To ensure that everyone gets the
same mess*age ft 1s helpful to use visual
aids, suchas posters, flip charts, or
shdes showing the overall conversion
plan and schedule In addino'n to using
them. at ‘the meeting, posting these visu-
al ads about the conversion plan and
Qpher metric Information on bulletin
boards 1n vanous areas of the factory
and offices encourages employees to
sjart thinking 1n métric terms Materals
prepared for training employees in spe-
cific metnc conversion actmties, for

k3

example, may be useful also for general
employee onentation. ,

In accordanc¢e with your conversion
plans, you probably will find 1t most ef-
fective to designate one person 1n each
majqr_ actwvity ~ usually a department
head, manager or foréman - as the con-
version task leader for that area. These
task leaders should study carefully the
conversion plans as they affect the
activity for which they are indinidually
responsible. They should make sure that
thesé plans are followed closely, unless
specific changes are approved by all the
task leaders collectively.

As your company begins to make
operational changes to metrics, 1t 1S Crt-
1cally important that yot keep a continu-
ous check on how closely implementa-
tion of the metrig conversion 18 tracking
your plans Many companies fmd that
this can be done most effectwely by
having frequent meetings (most often
weekly) of the task leaders to Ieview the
prior week's experience 1n 1mplemenung
the conversion, L,

These meetings will be most effec-
tive If a set of special repérts 15 gener-
ated for the use of the task leaders The
contents, of these reports should be tied
closely to your conversion plans and
therefore will vary somewfxat from ¢om-
pany to company In general, however,
you may find 1t useful to generate a set
of repotts covering specific operatlonal'
areas.

Q
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In the ﬁ,nrkotinq , data would

. be useful on weekly sales statistics for
both metnic apd non-mretnc products n
each product hine affected by the con-
version to metrcs, possibly including
these statistics by product and product
hne 4

0 Sales m ynits and dollars

® Sales by customer and customer type,
with separate tabulation of sales to
new customers

® Foreign versus domestic sales.

In the production area, agam‘by,
product and product hine, and typically
by production department or major oper-
ation, data could be requested on

® Units produced per hour

® Units rejected at first inspection and
reworked

\

® Units scrapped, with dollar value

¢ Percentage of units shlpped or put
Mo mventory 8n schedule

® Actual versus planned inventory, levels
and dollar values.

In the personnel area, information
data on number of employees who have
completed metrnic training and tumover
rates could be repqrted.

In the information systems area,
data could be collected on progress In
changing admmistratig;rocedures,
forms, and computer Jprograms against
the planned schedule for these changes.

When you review these prog'ressr
reports with your task leaders at a regu- -
larly scheduled meeting, the result typi-
cally will be 1mproved ¢communications

among everyone mnvolved and a reduc-
tion 1n potential conflicts; errors, and
misunderstandings. The need for face-
to-face review meetings cannot be
overstressed, without such meetings,
progress reports too often receive only a
cursory review. Through discussion and
exchange of 1deas at progress review

'meetings, the need for corrective action

can be recognized at the earliest possi-
ble time, and the decisi6n to take such
‘action can be made ; communicated
to all affected task leaders.

Each time the review uncovers a dis-
crepancy between what you expected
to happen and what has actually
happened, you should investigate the
situation to determine whether the dis-
crepancy was caused by a flaw in the
conversion plans or by someone not fol-
lowing those plans closely enough If the
latter, you may need to take corrective
action before the situation gets even
further off track. If the problem is with
your plans, however, this 1s a signal that
you should go back to the conversion’
planmng stage to""‘fine tune’’ those
plans w fit reahty more closely.

BH®

In addition to ‘‘fine tuning” of con-
version,plans and implementation acti-
vities, most companes find it useful to
carry out a broader scale evaluation of
the convelsion expenence at intervals of
six months to a year after the conversion

" to metrics is imtiated. The primary focus

of this evaluation usually is on reexami-

[Kc
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nation of the original metncation goals
and objectives Although you may have
completed the conversion according to
your work plah, taking a second look
after you have produced and marketed
metnc products for six months or a year
may reveal that your work plan may
have overlooked bome mternal capabil-
1ties or himitations that have turned out
to be particularly important 1n this situa-
tion. #

Also, extemal conditions may have
changed to such an extent that your
onginal goals and objectives may no
longer be appropriate. For example, mar-
ket demand for your metric products
may have changed (exither upward or
downward), the split betweea domestic
and foreign sales may have turned out
to be quite different than what you anti-
cipated, or you may have encountered
unexpected difficuity in Buying ’
essential metric supples.

On the other hand, your expenence
with metrics may have convinced you
that the market potential 1s even better
than expected, and the conversion pro-
cess easier and less expensive; this
might convince you that your metric

" conversion plans should be expanded
mgmflcantly. ‘

In this latter case, the evaluation lays
the groundwork for repeating the entire
process described 1in this booklet. Fol-
lowing the same pattern used in the first
move toward metrics, the attractiveness

' of new metric products or new markets
for exasting metric products 1s examined
1n a first cut; if-the results of the first
cut are favorable; conversion planning 1s
itiated; conversion planning leads to |
actual conversion, then to perodic '‘fine
tuning’’ and reevaluation,

’

, By repeatmg‘thls cycle penodically,
your company.can be relatively confi-
dent that 1t has taken full advantage of
1ts market,opportunities with respect to .
metnc products, and 4t the same time P
has:avoided embarking on metrnic
convgrsions with insufficient profit.

al. '
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Organizational Sources

Amencan Nanioﬁa,l Metnc Council
5410 Gresvenor Lane :
Bethesda, Maryland 20814

" American National Standards Institute
1430 Broadway
New York, New York 10018 |

Anmerican Society for Testing and
Matgnals
1916 Race Street
- Philadelphia, Pennsylvama 19103

Federal Interagency Committee
on Metnic Policy

Mr Howard B. Ellsworth I

Chawrman, Metncation Operating
Committee = N\
OUSD (R&E) SS, Department of Defense
Room 2A318, The Pentagon

Washington, DC 20310

Metric Commission Canada
320 Queen Street
Ottawa K1A OH5 Canada

Office of Productivity, Technology. and’
Innovation

US Department of Commerce

Room 48-72

14Lh & Constitution Ayenue, NW

Washmgton DC 20230

Small Business Administration
1441 L Street, NW
Washington, D C. 20416

v

South African Bureau of Standards
Private Bag X191
Pretoria, South Africa

-

Sﬁpenntgndent of Documents
U.S. Printing Office
Washington, DC 20402

&

Technical Help to Exporters "
(THE) Program

National Techmcal Information Semce

Us. Department of Commerce

5285 Port Royal Road

Spundfield, Virginia 22161 Z

U.S. Metric Association R
10245 Andasol Avenue
Northridge, California 91326 ™

Or, by wnting your State Department of Com-
merce to determine if there is a Metnc Board
within your State

Published Sources '
I. Training Ma,teriala

Middlesex Research Center, Inc Effects of
Metric Change on Workers' Tools and
Training. Washington, D C : Middlesex Re-
search Center, Inc, (3413% M Street, NW.,
Washington, D C. 20007) July 1981.
Presents the findings of a study conducted
with the purpose of gaining an understanding,
of the effects of metnc change on selected
occupations. Focuses on metnc .change.

Boselovic, Len, ed. SI Metric Training -
Guide. Washington, D C . American National
Metric Couhct, 1979,

Additional sources of traimng matérials are

available through the American National Met- -

nc Councit and the sub-committees of the

Councxrbywnnqg—Mnencan-Natmrai-b‘etﬂe-—

Council, 5410 Grosvenor Lane, Bethesda,
Maryland 20814.

Those interested 1n obtaimng traiming ma-
terials can also write to the United States
Metric Association, Sugarloaf Star Route,
Boulder, Colorads 80302, or can contact their
State’s Teachers Association - in particular,
the Math Teachers’ Associations.
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" I Cost Analysis

Goulet, Peter G Attacking Business
Decision Problems With Breakeven

" Analysis, Washington, D.C.: U.S. Small

7"

-

Business Adminstration, Apnl 1980!

Dlustrates ways in which breakeven anal-
ysis can be applied to sales, profit, cost,
and selling price problems and how 1t.can
be used to*help make sound decisions for
employing 1dle plant capacity, planning ad-
vertising, granting credit, and expanding
producnon

III. Marketing Analysis

James, Robert W Decision Points In
Developing New Products. Washington,
D.C * U.S Small Business Administration,
1976 v [

- Traces the new product development pro-
cess for manufacturing companies — the new
product 1dea, concept, opportunity model,
and marketing strategy and the, necessity
to analyze the marketplace itself, the com-
petition, and the customer

lang, John B Finding A New Product

For Your Company, Washington, D.C.. U.S.
dministration Management

be made and\sold at a pyofit In addition,
suggests sources that can be helpful to finding
such a product,

United States Small Business Administration
Marketing Research Procedures.
Washington, D C . US. Government Pnnting
Office, 1980 4
Emphasizes the six steps.of marketing
tesearch procedures — the means by which
information about the various elements that
make up buying and selling is obtained and
evaluated. In addition, contains a bibliography
of U.S. Government\and nongoveriment
publhications for those who plan to do their
own marketing research, those who need

v

t

to evaluate market researcl being performed
for their firms, and those who wish to leam
more about the techniques of research being
used 1n various marketing areeas.

IV, Metrication — General Issues for
Small Businesses ’

Fontaine, R.E. Metrication — How One
Small Company Did It. Philadelphia,
PennsylVania: American Society For Testing
and” Materials, 1975.

Descnbes one company that converted
1t3 design and manufacturing dperations to

the metnic system as the result of pressure/"‘

from an increasing foreign market

Foote, Mary and Annan, Sampson O Survey
of Small Businesses: Issues in Metric
Planning and Conversion. Rockville,
Maryland” DAMANS and Associates, Inc
(1370 Piccard Drive, Rockville, Maryland),
‘December 1980.

Primary purpose of this study was to deter-

mine the scope and nature of the benefits,
problems, and issues confronting small
businesses in their voluntary conversion to
the metnc system.

Hitchcock, Henry H and Coates, JF. The
Search for Small Businesses with In-
vestments In Moetric_Production,
Washington, D.C.. JF. Coates, Inc. (3738
Kanawha Street, N.W , Washington, D.C.
20014), June 1981.

Study of a variety of suppliers and cus-
tomers with a concentration on small busi-
nesses that have made substantial invest-
ments in converting to metric. Focuses on
the costs, benefits, expectatioris, problems,
opportunities, and outcomes of conversion.
Reports on where the nation stands as a
result of past and current policies.

Landvater, John What About the Little
Guy? Metric Bulletin, April 1877

Presents the key to cost-efficient metri-
cation as the development of simple realistic
plans, including policies and benchmarks

b,




Metric Commission Canada A Metric Hand-
book for Small Business. Ottawa, Canada,
1979

Designed as a guide to assist businesses

-

) with plans to convert to the metric system

E

Provides employées with appropniate and
timely information and training during the
transition period and helps avoid unnecessary
costs during the conversion process

3
Metncation Board Going Metric In the
Small Firm — A Practical Guide for

.Management. London, England, 1975

Provides a ten-point checklist for planning
an efficient and economic metric change
Provides suggestions for planning a change-
over so that the penod of dual stocking 1s
shortened

Motley, John, G I Metrication: Problems
and Opportunities — Small Business and
Metric Conversion. Washington, DC
Amerncan National Metnic Council, 1974

. Examines the role of US small business
in the metric conversion process and de-
termines the attitude of the American small
business community toward metric conver-
sion and the potential impact of conver-
sion . ~

U S Metnc Board Metric Issues for Small
Business — Executive Summary. Ar-
lington, Virginia, August 1981,

Presents the findings of a survey con-
ducted by the US Metrc Board of five
categories of firms ~ construction, man-
ufacturing, retall trade, transportation, and
wholesale gade This study 1s part of a
continuing effort of the Metric Board to report
on'the stiyds of the use of metric mea-
surements and identify the benefits from
and problems with converting from customary
to metric units

V. Metrication - General Issues

Amerncan National Metnic Councll Managing
Moetrication In Business and Industry.
New York' Marce] Dekker, Inc, 1976.

\"

Written for managers of all kinds of op-
erations to assist orgamzations in meetng
the- planning and management challenges
of metric conversion. Presents a case-study
approach to metrication management, illus-
trating the common questions and prob-
lems . , N
Apphed Concepts Corporation. A Study of
Moetric Conversion of Distilled Spirits
Containers: A Policy and Planning
Evaluation—Comprehensive Report-on.
the Conversion Process (Task 1). Reston,
Vugima Apphed Concepts Corporation (P.O.
Box 2760, Reston VA 22090), August, /
1981 . .

Assesses USMB's planning gwdehnes 1n
the light of lessons learned 1n a conversion
that has recently occurred — the conversion
of contamners for distilled spinits beverages.
Establishes the historical baselhne regarding
events that occurred, the reasons for these .
events, their impacts, and the lessons learned
in this conversion that may be meaningful
for other industries. '

Applied Concepts Corporation A Study of
Metric Conversion of Distilled Spirits
Containers: A Policy and Planning
Evaluation-Final Repoért on Findings,
and Lessons Learned. Reston, Virginia:
Apphed Concepts Corporation (P O. Box 2760,
Reston, VA 22090), Octobeg, 1981.

Summarizes the resul% entire study
of metric conversion of dis spurits con-
tainers, which entailed conducting a detailed
case study of the distilled spints conversion
and USMB’s possible role 1n it, assessing
the completeness and clarity of USMB's plan-
ning guidelines, conducting a survey of con-
sumer awareness of and attitudes toward
the conversion, and analyzing the imphcations
of the findings from all of the above for USMB .
policy. .

épplieé] Concepts Corporation. Survey oi )
Consumer Attitudes And Awareness bf
the Metric Conversion of Distilled Spirits
Containers. Reston, Virginia Applied Con-
gepts Corporation (P.O Box 2760, Reston,
VA 22090), December, 1981

-

Q

RIC o

Aruitoxt provided by Eic:

31




Examines a completed prnivate sector
conversion to the metric system, in the light
“of the US Metnc Board's planning guidelines
and procedures Also contains the results
of a consumer survey that assesses curent
attitudes, awareness, and behavior as they
relate to information needs of the customer
in making marketplace purchase decisions

Benedict, John T Metrication For The
Manager. Washington. DC American Na-
tional Metric Council, 1977

Serves as a pnme teference source for
metrication management Fills middle man-
agement s need for condensed, authoritative
~, ‘nformation about the metrication process
\Sooper, Edith Fairman Social an
Economic Implications of U.S. Conver-
sion To The Metric System of Weights
and Measures: Spectrum of Cirrent
Opinions. Washington. D C  Congressidnal
Research Service, February 12, 1979

Presents a compilation of differing opinions
concerning the social and economic 1mpli-

cations of the Nation's conversion to the
metnc system of weights and measures

Cushen, W Edward Metric Use In The
Machine Tool Industry-A Status Report
and a Test of Assessment Methodology.
Washington, D C JF Coates, Inc (3738
. Kanawha Street. NW . Washington, D C
. 20014). Apnl 1982

An exploratory assessment of the .status
of metrication in the US machine tool in-
dustry Draws directly on the expernience of
industry practitioners and on data from many
public and prwvate sources Emphasizes the
present and potential interactions of metri
cation with other issues and problems facing
the machine todl industry

Goldman, David T SI: Prognosis For The
Future. Washington, D C . Journal of College
Science Teaching, February 1981 ;
Discusses the International System of Units
(Systéme Intemnational), the version of the
modernized metric system that is the in-
ternationally agreed upon practical system
of units of measurement In addition. it pre-

sents a survey of what SI is, how it came
about, and how 1t is likely to develop in
the future

Interagency Committee on Metnc Policy Fed-
eral Metric Information Referral Direc-
tory. Washington, D C, December 1981
Lists Federal agency personnel know-
ledgeable about the status within preeminent
areas of Federal responsibility
Internatio rotherhood of Electrital Work-
ers Realit¥es of Metrication — A Report.
Washington, DC, 1977
Traces the histoty of labor's involvement
with metrication and examines the major
_arguments for conversion, the impact of

conversion 1n the US, and the role of lab6r

and the Federal Government

King, Lisa L U.S. Metric Board 1979 Sur-
vey of Selected Large U.S. Firms and
Industries—Final Report. Rockville, Mary-
land King Research, Inc (6000 Executive
Boulevard, Rockville, Maryland 20852), May
1980

Reports on the status and projections of
metrication among large'U S firms and 1n-
dustnies and provides both government and
industry with informaton regarding voluntary
conversion to the metric system

Middlesex Research Center, Inc Effects on
Safety in the Workplace for Selected
Occupations. Washington, DC  Middlesex
Research Center, Inc (34132 M Street, NW,
Washington, D C 20007), Aprml, 1982
Addresses the need for a detailed analysis
of safety issues related to metric conversion
Identifies those occupational tasks that, when
subjected to measurement change, would
‘Tost likely create worker safety hazards and
public safety hazards. - \

National Bureau of Standards A Metric
America: A Decision Whose Time Has
Come. Washington, DC , US Department
of Commerce. 1971

Evaluates the impact of mcreasmg world-
wide use of the metri¢ system on the United’
States and considers alternatives for national

ERIC -
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policy Twelve supporting voiumes provide
additional details

Science Management Corporation Federal

Procurement. Metrication: Appropriate- *

ness and Methods. Science Management
Coq;@rauon 1120 Connecticut Avenue, NW,
Suite 200, Washington, D C 20036, July,
1982 .

Examines the relatlcmshlps between
government procurement, agency operations,
and private sector metncation mitiatives, in
order to deyelop an understanding of and
strateges for a metric procurement consistent
with suppler, purchaser, and user require-
ments as well as national metnc pohcy.

United States General Accounting Office
Gettinng A Better Understanding of the
Metric System — Implications If Adopted
by the United States — Exgcutive Sum-
mary. Washington, DC, October, 1978
Analyzes the still unresolved question of

whether the Nation's measurement system

, should be changed Provides the Congress,
the Administration, the US Metnic Board,
and all Americans with a better understanding
of the 1ssues involved

United States General Accounting Office
Getting A Better Understanding of the
Moetric System — Implications If Adopted
By the United States. Washmgton DC,
October, 1978 .

Discusses the imphcations if the U S
converts to the metrnic system of weights
and measures in additgn to discussing the
conversion expernences of other countries
Presents the results of 1,400 questionnaries
mailed to small businesses, the 500-largest
industrial corporations, all State governments,
and State educational agencies, 400 associ-
ations in the building and construction in-
dustry, discussing consumer Views, Ieviews
relevant legislation and available documents
on metrication, and includes discussions with
officials of Canada's metric commussion, the
United Kingdom's metncation board, and
with several British and Canadian industty
representatives,

i

* mstrugtions set forth in the Metric Conversion

United States Metnic Board Five Years -
After the Metric Conversion Act Where
Do We Stand? Survey._of Large U.S.
Manufacturing and Mining Firms. (the
Fortune Magaziné 1000) Executive’ Sum- .
mary. Arlington, VA, US Metnc Board,
December, 1980

Presents the results of this survey whlch
addresses the number of companies producing
metrc products and providing metrc services,
the proportion of total sales (foreign and
domestic) that are metric products, the extent
of planning underway for the use of the metn¢
system in industry, inhibitians affecting
metrnication, and expéctations for the fu-
ture '

US Metnic Board 1979 Annual Report.
Washington, D C, 1980

Reports on the annual activities of the
United States Metric Board Includes a status
report on the extent of metric usage and -,
projections for future conversion activity

~ Yy

UYS Metnic Board 1980 Annual Report. -
Washington, D C, 1981

Descnbes the actions taken by the US
Metric Board in support of the Congressional

Act of 1975 In addition, prowndes a status
report on the progress of increasing voluntary
metnic usage .

’

US Metnic Board U.S. Metric Board Re-
search Overview and Analysis. Arlington,
Virginia, April 1982

Presents the findings as well as the conclu-
sion of the agency's research efforts ahd
discusses regommendations for a national ,
assessment of metrication

v

N ' N
U'S Metnc Board U.S. Metric Board Sum-
mary Report. Arlington, Vugmla July
1982

The agency's fmal summary report which
presents its activities and accomplishments
over the last five years and provides re-
commendations to Congress and the Pre51
dent

ERIC
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Ehkin, Lawrence P.; Thome, Betty J.; and

Keaton, {Paul N. Metric Conversion: Where
We Are and Where Wa're Going..Society
for Avancement of Management, Spring

1980. :

Gassage, S.M., Chawplan How To.Launch
Moetric Conversion in Your Organization:
1-Investigation Phase. Ottawa, Canada:

Metric Commission, 1979.

.7

McArthy, DR.B., Chairman. How To Plan

Moetric Conversion. Ottawa, Canada Metric
Commussion, "1974.

V1. International Issues X
U.S. Department of Commerce, International
Trade Administration. Metric Laws and
Practices In Internstional Trade — A
Handbook for U.S, Exporters. Washmgton
D.C., February 1982.

Provides basic information to Ameucan
exporters on foreign laws and regulations
pertaining to metrnc reqquirements for imported
products

U.S Department of Commerce, U.S. Small
Business Administration, The Small Busi-
ness Market ix the World. Washington,
D.C., Export-Import Bank of the U.S, Over-
seas Private Investment Corporation.
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Conversion Tables. .
‘1 - (s N \‘\ b3
- AY )
Y . LI .
t Approximate Conversionsto Metric iVIeasures
Customary : ’ Metric
Symbol When YouKnow Multiply by ! To Find Symbol '
] ' LENGTH
n - Inches 25./ . .centimeters , cm
ft feet 30 centimeters cm
- yd  yards 0.9 meters - m .
mi miles 16 kilometers km '
AREA
n? square inches 6.5  squarecenumeters cm?
ft2 square feet - 0.09 square meters m?
yd? square yards 08 square meters m?
.mi? square il . 26 square kilometers ~ km?
acres § 0.4¢ hectares - ha
MASS (weight) .
oz . ounces 28 grams. g
i b pounds 045 . kilograms kg
short tons 09 - metricton t
(20001b)
) VOLUME ' .
tsp ‘teaspoons . 05 mullibters - mL
Tbsp tablespoons 15 " mllihters mL
in® cubicinches 16 mulliliters mL
floz flud ounces - ‘30 mlliliters mL
c cups © 024 liters L
pt pints 0.47 ‘liters L
qt quarts - 0.95 liters L
gal’ gallons -38 Iiters L
3 cubic feet 0.03 cubicmeters m® -
ya® - cubicyards | -0:76 cubictheters md
TEMPERATURE (exact)
°F degrees 5/9 (after . . degrees °C
Fahrenheit  subtracting 32) Celsius

o - : 35
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Metric Measures to Approximate Conversions <
Metnc tomary
Symbol When You Know Multiply by ToFind mbol '
LENGTH ‘ ’
mm miuhliters 004 Inches m :
cm centimeters 04 - inches.” m
m " meters A 3.3 feet ft
‘m meters B yards Coyd-
km > kilometers 0.6 miles mi .

AREA - )
¢m? square centimeters 0.16 square inches in® '
m? square meters 1.2 square yards yd? ’
km?  squarekilometers 04 _  squaremiles mi?
ha hectares 25 acres

- (10,000m?)
MASS (weight)
g . grams 0.035 ounces © oz @
kg kilograms 22 - pounds b
t metricton 11 short tons
(1000kg) -
VOLUME
mL mullibters 003 fluidounces - floz
mL mlhhters 0.06 cubicinches 4in3
-L liters 2], pints pt
L liters 1.06 quarts q
L hters 0.26 -+ gallons gal
m® cubic meters 35 cubicfeet ft3 NE
m? cubic meters 1.3 cubic yards yd®
TEMPERATURE (exact) .
°C degrees 9/5(then  degrees . °F
Celsius add32) ~ Fahrenheit .

3 9 . . '
. . . L Y , i

* U. S, GOVERNMENT PRINTING OFFICE : 1982~-339~316/8647
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IMPORTANT NOTE

There 1s some confusion about the
role of the US Metnc Board the na-
tional policy on mptnc conversion. N

Congress established the Board to
plan and coordinate the voluntary n-
creasihg use of the metnc system It 1s
rot, however, the role of the Board to
promote metric usage.

The Board is. a.n independent Federal
agenty responsible for conducting public
information and éducation programs and
appropriate rese?tch coordmatlon ant
planning activities.

Metnc Conversion in this country is
voluntary. When' Congress passed the
"Metric Conversion Act in 1975 1t did not
make conversiod mandatory; nor did it

. establish a target date or deadlifie for
conversion. |

The Board h#s no compulsory powér
It1s a pubhc sex‘*vxce agency consisting of

. citizen representatives from all walk’s of!
American life. IFs 17 members are ap-
pointed by the President and corfirmed
by the Senate. Members are nominated
to represent labor, retailing, gmall busi-
ness, Industry, construction, state and
local governmants, science, engineering,
consumer groups and the pubjic at large.

Please contact us if you have any
questions about the role of thq Board or
the national p:;hcy on metric conversxon

~

¥

Unltod States Motric Board ™

Suite 400 r’
1600 Wilson Boulevard g R
Atlington, Vugima 2220?
|
" Credits: [ *

Technical Diréction: S. Parent, E. McEvoy, E. Visco

A3

Text: C. Beek), R. Steels, J. Huntgr
Research: R. Smith, S. Frazier, L. Cohen
Graphic Design: T. Wrighf )
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