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| Impllca'r ons If Adopted
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- Whether the Natlo.ns measureréent system s
should be changed is a questlon still un- - /'
resolvéd. GAQ"has looked into the: ‘subject’ /-
of _metrication- -conversion” to the metric /.
- . system of ‘measurement.” This report pro- < * /
" -vides the Congress," the Admlnlstrathn the: . o7

newly formed US.. Metrlc Bodfd, andin

turn -all Amerlcans w1th ‘a better under -

standlng of the issués ln)/olved o
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“To the President of the Senate and the . .
Speaker of the House of Representatives

This report discloses the implications if the United
" .. States converts to the metric system of weights and mea-
sures. ‘Also, it discusses the conversion experiences of
~ Other countries.- ‘ e o >
.. # We made our review pursuant to the Budget and Account-
‘ing-Act, 1921 (31 U.S.C. 53). Do L .
s - “We" are ‘sending copies of this report to the Chairman
of the U.S. Metric Board; Director, Office of Management
and-Bluidget; -the Secretaries of Commerce, Transportation,
~" Treasury,.and Health, Education, and Welfare; othef Federal
and State government officials; and officials of associa~

tions-and private companies. - o
Y F¥s |
) - : Comptroller General
i ~of the United States .
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. BoMPTROLLER GENERAL'S | _ 'GETTING A BETTER UNDERSTANDING

. - REPORT TO THE CONGRESS '.  OF THE METRIC SYSTEM--
g o : o - IMPLICATIONS IF ADOPTED. BY
. » © .. ' THE UNITED STATES ‘

DIGE S T ) R

THERE IS A LOT INVOLVED IN A CHANGE ;,

" 'With the except1on of the Un1ted States and a’ .
few small. countr1es, the rest of the world has .
-adopted or is in the“process of adopting the

. metric system. So. ‘why shouldn't we, as a -

« Nation, join the, rest of the world in adopting,

- this logical measurement system9 Sounds rea-
sonable. Buf is"it?. Lét's take a look at -

~ what 1is involved. ' ‘ ' o

v ) Metr1cat1on is much more than s1mply learn1ng !
-and using.'the metric system, related ram1f1ca—
tions include R ’

. : fﬁv—-determlnlng ‘the best t1me to convert 1n
order to m1n1m1ze costs; R e .

--agree1ng-on-metr1c s1zes;f"

--deslgn1ng, produc1ng,‘and bulld1ng in metr1c
d1mens1ons, :

0 El / P
_--tra1n1ng personnel 1n meté@
:--obta1n1ng metr1c suppl1es, o ’ -

--chang1ng laws, regulat1ons, ord1nances, and
. codes to accommodate the metric system-

/’ A -
PR

.[--1nform1ng customers about metr1c products, ; :
and "‘;:,’.\\ . ,/ : ’ .

S
~

'_‘--rema1n1ng competit1ve 1n the marketplace.

: R Convert1ng/to the metrlc,s?stem would
. w0 * Mmean, th1nk1ng, hearing, and§§ee1ng thrngs
£ in metrlcs-—such/as distances-in térms ©
meters,/ volume in terms of 11ters, weight in:
'terms of grams, and temperatures 1n ‘Celsius.
It would mean new sizes for screws and bolts; |
~_new istances on. maps, new we1ghts on scales-

. T/newﬂépeed limits on h1ghways- new tools to
3 A d R . . . ¥
. . «/ ’ ‘ / o . ) . ) . ’.-‘.‘N
Tsar Sheet. U jon removal, the report E 1 ¢ - CED- ~-78-128 .
{" caver. date sh 'd be' noted hereon. e . ' 9-.-.:‘ i CED -78= 128a .
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:Metrication-would'affect'Americans at work, . g
in school, at home, in shopping, and in their '

. population anywhere near the size of .the United
' States has. converted to the metrlc system. T

' repa1r automoblles and other products, new

.sizes for beverages, food, and clothing; new
recives in the kitchen; and rewised educatlonal
mater1a1s. Of course, it does not mean that
all sizes, ‘distances, and weights actually
would change (although a great many would); but
the termipology and numbers used to express
them woulg The change -wouldinot necessarily
be sudden and complete. ‘

1e1sure activities. EVery organization, firm,
1ndustry, and level of government would feel

its impact.” The impact would- surpr1se many S,
Americans and affect them all in many and,

varied ways. - No.country with an economy and

< -
*

A DECISION HAS NOT‘BEEN MADE

Many believe a dec1s1on has already been made.

. to adopt the metric system in the United Statesj
In fact many think- convers1on is mandatory,
especially small- businesses’ an the general // :
public. Responses to GAO's gqudstionnaires
'showed that 42 petcent of the small businesses
and 30 percent of the bulidang and construction
assoc1at10ns, and 23 percent of the people
contacted in a public oplnlon poll conducted

. for GAO, believed conveéilon to the metric sys- -
tem is mandatory. Less an 20- percent knew

what the national policy is. The passage of .

the Metrlc Conversion.Act .of 1975, with its
prov1s1on of establiﬁhlng a 'U.S. Metric Board,

is cited by many as being an offig¢ial national
commitment. Just the name of the actconnotes
conversione Desp1te opinions and statements .-
to the contrary, it is not the current. United -
‘States policy to convert from the present cus—'
tomary system to’ the metr1c system.- .

”

. P
The 1975 Act and its leglslatlve hlstory show
. the national policy is not to prefer one system
over- the other but to provide for either-to-

be predominant on the basis of the voluntary
‘actlons of those affecteg ' ~

The Metrlc ‘Board's respon51b111ty under. the

¥ 2

act is to devise and carry out a broad program - 3?"

s
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of plannlng, coordlnatIon, and publlc educatlon,'
‘consistent with other national policy and Lnter-{

.estg, with the aim of 1mplement1ng the. pOlle

set' forth in-the~act. 4t It"is to serve as'a - = "

focal point for. vqluntary cordversions to the
metric system.- The Bpard, is not to advocate
metrication but Is %o assist various sectors.

f when, and 1f, they -choose to convert. At the

» time thils report went to print, "the' Board had

not become fully operatlonal

‘THE INEVITABILITY SYNDROME

. There is insufficient ev1dence to support or
R refute the belief by some that conversion.to
’ " the metric system. by the United States ‘is
inevitable. ‘ .
. A majorlty of the large and small bus1nes$es
and building and constructlon assoctiations *
. respondlng to GAO's questlonnalres believe
conversion to the metric system is inevitable .
for their industries. . Also, a major1ty of. -
State governments- pel1bve metr1cat10n is
1nev1table for themselves. ) 4 A

R These bellefs, as’ much as - -any per eaved bene-
fit, hdve been a pr1nc1pal impetus) for conver-.

- sion-activity in. the Unlted‘Stat . -Howeéver,

) as more people believe in inevit 1llty and -
convert because of this' belief,
- the metr1c system accelerates.

-

, Several .factors .and. bellefs have contributed .
to th1s 1nev1tab111ty syndrome 1nclud1nq-

¢.

--Passage of the Metric Conversion Act of 1975- ;

\ .

and 1its -major provision for a U.S. Metric-

- Board. The name of the act connotes conver- - ' ..~

s1on.d

--Actlons takeh by some Federal agencies, such

o - as the Federal nghway Administration which

attempted to require- conver51on of highway,

51gns; the National. Weather Service's plaﬁg

to.use the:metric system ﬁor weather report-

ing, and the suggestion by the Department

oy . of Agrlculture to oonvert meat and poultry
LT : labels._.¢' 1

cgnversion to,‘fl'
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.« ==The decision to convert By some of the

».'.‘.

"giants" of industry and the effect’ on cus-
tomers and suppllers. R

-—The 1971 National Bureau of Standards report

- which-stated that there was ho questlon that
the Un1ted States: should convert w1th1n a 10-
year perlod.

--Jroposed leglslatlon in the’ early 197Us wh1ch
. callgd foy a predomlnantly metr1c America w1th-
I yeag : .

J/"

n T % 1ncrease in metr1Cv1nstruct10n in school_
'%ﬁ@grams throughout ‘the country with many
getting,target dates--1980 for 13 States--
ﬁwhen thélr school systems are to be teaching

_the, metr1c system -as the predomlnant system.

" u-/

VOLUNTARY QONVERSION

e -

The Un}ted States has a policy of alIow1ng
for vdluntary conversion--a choice of con-i -
v ing or not converting. This has‘_een _

e pollcy since 1866 when the metric sys-:.
tem was authorized. During the 1nterven1ng
‘years, use of the metr1c system has 1ncreased
somewhat. _ . I

The Metrlc Conversion Act of 1975 prov1des"
for a continuation of- the existing voluntary
volicy, but the current policy has.been mis=
_ 1nterpreted, and within this' context, attempts
have ‘been made to convert to the metric sys-
tem. ‘It -would seem that as a minimum, before
voluntar11y dec1d1ng to convert, there should

'be

.--a clear understandlng of the pol1cy, e

f@"—-knowledge of the costs and benef1ts in-

volved,

£

‘—-an assessment of the-impact:pn-the sector‘
involved and any related sectors, and

--a determination of the impact ®n consumerss;

iv o -,



; Any attempts to arb1trarL1y 1ncrease
‘metrication activity could seriously under--".

_ mine existing policy and lead to unnecessary

' R metricatiom. .Due—ctare, therefore, must be

L : exercised in carrylhg outithe policy.:

o o T ,SUPPORT/OPPOSITION AND , , .
‘ .- OVERALL ADVANTAGES/DISADVANTAGES I e
. . . "( e
Responses ‘to the auestlonnarres sent out by
, GAO showed that the strongest suoport for yl
: . , convertlng to the metric.system came from
' o ' State ‘education officials, State government
* L officials, and the Fortune 500 industrial
i i : compan1es. Bu11d1ng and construction asso-
| _ - ciations" supported conversion but hot as
i widely as the above groups. Small busi-
TN nesses were divided in their op1n10n but - .
. .more were opposed. to metr1cat10n than sup-
- ported it. The public op1n10n poll conducted
for GAO showed most Deople in opp051t10n to
metr1cat10n. //) y .

o

="

-

~based entirely on the belief that they will
gain sofme advantage from convertlng. In all
cases more supported conversion than saw ad-
vantages for themselves. Large buslnesses

- were divided on whether advantagé€s outweigh

~disadvantages for their firms. Small busi- -
nesses believe the d1sadvantages outwe1ghed
the advantages for their firms. v

i

i

|

|

L , ‘o The respondents support for conversion is not
\

I

H

i

. ' S

R However, when asked about the advantages and

Lo o disadvantages for the]Un1ted States overall,

b S - both groups shifted to. a more pos1t1ve op1n10n;

’ T on advantages.

i Lo . ) 4 : 4

el i Thus the question arises as to just who bene-

-7 " fits.to make it worthwhile for the United
States to .convért to the metric system.

b S BENEFITS ARE QUESTIONABLE

b S Most of the ascr1bed benef1ts are goals; such,
i ' ' . as standardization and rationalization, which
| o . - have always existed and have been achieyed to
... . 7 " varying degrees under the customary system.
| L i Metrication is being viewed by proponents as
the opportunity, to ach1eve these goals (to a

( greater degree) In order to achieve '  _ .

. . S . _ 2u'*~'3

.
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-1mprove ts or benefits sought, the conversion

L3

‘must be''a hard conversion--a change in prod-

uct dimensions, rather than a soft convers1on,
using metric equivalents. However, actually.
achieving the benefits is ‘questionable, and, -
their value is generally .undeterminable. '

“The often dscribed benefit that the metric 'sys-

tem is ‘easier to use and results in fewer errors
1s generally but not unrversally accepted '

Some v1ew metr1cat10n as an opportun1ty to im-
prove production eff1c1enc1es, facilitate ch-
nological: advances, and make other worthwhgge ‘
changes. ‘Respondents to GAO's business ques-
t10nna1res\generally disagreed with such
views. Whlle metrication might provide the
opportun1ty or vehicle for such changes, there
is no assurance of ach1ev1ng them.

' Present sizes have developed over the years

in the marketplace to meet demand. For some
products, industry officials believe that

most of these srzes meet their needs. Substan-;

tial standard1zat1on and rationalization
have been ach1eved under the present customary
system and is a continuing goal.

: There'isvlittlé doubt that increased standardi—~"

zation and ratlonallcatlon could result in
benefits, although this objective could be.
achieved using the customary system.. Proponents

‘view metrication -as an: opportunlty or vehicle

to achieve thée results,.but’ the ,cost involved

.1s "unknown. Metrication would result in dual

inventories of customary and metric sizes for

-a considerable number of. yearg. This would be

a very critical problem for many 1ndustr1es,
suppliers, and retailers and would cost an
undeterminable amdunt. Only.after the period
of dual inventories has elapsed would it be
known whether increased standardlzatlon and

'ratlonallzatlon had resulted and at what costs.

Some persons clalm that consumers w1ll benefit
because price comparisons will be easier to make

‘with the metric system. The premise depends..

it is quite likely that changes tQ:g

on the willingness and ability of producers.
to change to rational serjies of sizega..

laws apd regulations would .be needed’®

c E P : AR
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N . It may be that,the increased use of un1t pric1nq
- ) would be of greater benefit to consumers than
o, ' converting many sizes to metric. Unit prlclng

+ would facilitate price comparisons, be easier
to understand, is not dependent_on the use of
standard or rational sizes which can be dif--

L . ficult and costly to achieve, and-would per-
o " 'mit producers to make their products 1n sizes.
‘ relatlng to their needs. T
% ' For most. cdnsumér products and for act1v1t1es,_
Yo - such as sports (except those involved in inter-
' . national records), no major benefits would
occur to either producers, consumers; or par-
ticipants and spectators by converting to
the metric system. Many consumer products :
.are not exported to other countries; producers
' of those that are seem to have little prob-
o .+, . lem with the measurement system used. Other. *
8 g SEuntries exporting products to the United -
g ates change the sizes of their products
to 'U.S. slzes ‘when necessary.

COST WILL BE INCURRED L,

.

' RO The tota1 cost of metr1catlon is undetermlnable

’ ' in sp1te of various estimates that have been

L cited in the last decade by various organlzatlons

| and individuals. - These estimates vary widely

! and often are not based on detailed analyses

| of the factors involved. They generally are
“low or high depending on the conversion éxperi-
"ence of those providind these figures and '

their position on converting or not convertlng"

“to the metr1c system. e .

Some of the major cost'areas include training
and educating people; converting computer sys-
tems, data"bases; and standards; changlng laws,
requlations, ordinances, and codes; mdintaining
. _ dual inventories; purchasing hand tools; chang-
i - - ing product sizes; and familiarizing consumers
' with metric terms. o : ‘

: , However, based on the 11m1ted cost data .that
.. . . was available to GAO and the input from.
' var10u5*representat1ves from a wide spectrum
. of-organizations throughout’ the country # the
- cost°w1Il be slgn1f1cant—-1n the bllllons

s o " A_,»» U VA
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of dollars. But whatever the cost, it appears
1t w1ll be passed on to consumers.

t l
i\ BEVERAGE CASE STUDY A . ' , )
" The beverage industry provides a. unique early
opportunity to look at metric conversions* in
the United States, particularly with respect -
to the effect on consumers. . SOme segments’
are totally converting, some partially and
-the remainder are inactive or simply plac1ng
metric equivalents on their product labels.
Some conversions made by . .the beverage indus-
.try.may have benefited conSumers and the in~
- dustry. But other conversions and related' '
actlons have been harmfui to consumer 1nterests.
The ‘wine and distilled sp1r1ts industries are i
totally converting their prodlicts to metric
sizes for market1ng reasons. °The .conversion
period for wines will be complete hy January\l,
-1979, and for: d1st1lled spirits by January 1,
1980. :

Following the favorable sales experiencés by

ong soft drink producer, several other major

producers have introduced metrld sizes ipn

many areas of the country, usually when new:

containers are introduced. The soft drink

industry had not-planned an overall metric con-’
-oversion in the near future.,* > .

Theé beer 1ndustry sells all its products in
customary sizes-and did not plan to convert
~ to metric sizes.. Some brewers, however, show . _—
* metric equ1valents on their labels. .The in-
dustry sees no convers1on benef1ts, only costs.
Most m1lk ‘containers show metric equ1valents,
but all milk is still sold in rational custo-
mary sizes. The 1ndustry has no plans to
convert to metric sizes and sees no benef1ts
1n d01ng SO.. . _
; . v )
While further adoption of rational package
“sizes is a laudable objective for beverages,
it is’dne that could be achieved without con-
verting to the metric system, as with milk.

Metr1c proponents have stated that cénsumersA
w1ll benef1t 1f rat1onal metric sizes are

e e g
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e adopted which would make price comparisons
. ' . ' easier. However, GAO's study of the beverage
. industry showed that this would not necessar1ly
be. o .
. Most wines and d1st111ed spirits that were
e converted to metric sizes experienced unit
' ' price increases of up to 11 percent greater -
. - - than those that did not-:convert. It(was~ina'
. . - . the - metric sizes that price comparisons are
. " the most difficult to make that the hlghest
3 -0 price 1ncreases took place.
‘While the impact of the wine /and distilled
o : spirits conversibéns on conquer prices has, - .
B . been largely détrimental so far, it remains: _
'  to be seen whether the practice of 1ncreas1ng
_ prices of converted products ¢ont'inues through
the rest of- the conversjon periods. "It must

o " also be kept in mind that.GAO conducted its .
R pr1ce study in locations where there is some
Cee pr1ce contrbl B ﬂﬁ»

. On the other hand, the soft}drlnk 1ndﬁstry has . .
. begun marketlng some of its’ ptoducts in rational
metric sizes. 1If this trend contifiues and a
R : complete conversion is made to metric sizes,
! R price comparisons should be easier.for consum-
I : ers. It has been stateéd, ‘at least’'in gome ™"
i 1nstances, that prices were not. Increased . *‘HQ; rf
I ' ' when conversion occurred. However,’ GAO was. -
\ unable to 4ndependent}y\yer1fy the actual prlc—
1ng of soft dr1nks. . , o

! o . L

" EFFECT ON TRADE IS UNCERTAIN R

-

’ ; Because most countn es usg or are convertlng
b _to the metric syste the 'United’ Stateg cannot @
P E ' deny the existepce of the system or prohibit' " %%
its use. However,, a multitude of factors

~affect world trade; and the business respond- * '1‘.
-ents to GAO'S' questlonnalres‘and exporters-_‘ e
“and importers contacted by ‘the Natjonal Bureau ° &

- ~of Standards in its study considered the meas-- ¥
~ , urement system used to be of m1nor 1mportance. '

o A majorlty (60 percent) of the largest U. S v

A s . industrial businesses--the Fortune 500-—who _ S
A ,responded to GAO's guestionnaire’ be11ev§g%con-.iu
po vers1on would - fac111tate trade'through #FBommon , .

©

-r.
¢ g . . . S o . . . . .
. . : . . : P L .
: S L : M : . . C ’
T e ' - . - . . B
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measurement~ anguage, but over 80 percent ¢
indicated they did not- expect any ‘signifidant
change in either exports or imports as {a '
result of,conversion. ' A majority of the .
£irms respondlng cited factors, such as com-" '
- petitive prices, high quality, superior o
technology,. and good reputation and re11ab411ty,
as being of major significance in, promoting
exports. Englneerlng standards and the design
“and manufacture of products in, either metric

.. or customary units were cons1dered to be of

major significance in-promoting trade by rela-

~ tively few of tﬁéfrespondents.‘ Less than: 5
_percent of the respondents considered measure--

ment units to be of ma]or sagnlflcance in
deterrlng trade. - . -

"American f1rms have been trading for centuries

. with countries that (1) use various measurement
. systems, (2) have different reguirements and

laws that must be complied with, and (3) speak -
different languages. . Information was not
.available on the extent that other countries
have adopted and use the entire international
metric system. GAO found no evidence to show
that the Nation's trade would be 51gn1f1cantly
‘affected by converting to the metric system

or remaining with the customary system.

Y

THE DECISION TO BE MADE

Y

A matter to be con51dered‘1s whether ‘the use
of the metric system throughout the world
warrants the effort and  expense needed to con-
vert our day-to-day affairs, such as highway
speed limits, consumer products,. and weather .
reporting, into metr1c measures.

‘There is no question-that oneasystem shbuld
be predominant because the existence of a
dual system for any-length of time is imprac-
tical, inefficient, uneconomical, and confus-
ing. It is-not too late to make the decision
as to which system is to-be predominant. The
decision is not an easy -one because valid '
national conversion costs and the value of any
beneflts are. not avallable. . :

Slnce a dec1s1on Wlll affect every Amerlcan for
d tades to come, GAO believes the decision, N
ich is to continue with the current policy

X tl;}
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or change it, should be made by the'_ }
representatives of the people--the Congress.

GAO belleves that this report w1ll prov1de

._valuable information -on metrication and.the -
issues involved to the Congress, the Adm1n1s~

tration, the newly formed U.S. Metric Board_w
and to the American people. The results of

. GAO's work is contained in a detailed report

(CED-78-128) and is summarlzed in an Executlve
Summary (CED ~-78~ I28a)

:lAGENCY COMMENTS "AND GAO 'S EVALUATIONS

S

-In commentrng on GAO's report, the U.S.

Metric Board's Ad Hoc Committee stated that

" the report contained detailed information

on the status of voluntary conversion in
many sectors of the economy which will be

used by the Board. However, the Board dis-,
agreed-‘with some aspects of the report which

-are discussed in detail in the Executive Sum-

mary and 1n_chagterv31_of the basic report.

The report contains recommendations. to the U.S.
Metric Board and the Office of Management and
Budget to help 1mplement the current national
policy . in-accordance with the. 1975 Act and its
legislativeé h1sto?§. The report also contains
a number of rec¢ommendations regard1ng other
spec1f1c measurement activities.

“ 5‘-_ xi '~l4
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%+ . % METRIC CONVERSION FACTORS.

. O o . -
B : . . N -
' ' Approximate Conversions to Metric Measures © -
. » v . - ‘ ’ . '—':
N Symbol - - When You Know . Multiply by -~ To Find *Symbol —.
e ' : ‘LENGTH S =
X ' A “ -
in . inches _ . 25 centimeters | . cm =
ft feet . 30 ‘ *  centimeters -cm = -
Cyd, yards - .. 0.9 - meters - m . —
. o, mi ) : . -miles T TR L . kilometers B km _
= | C _AREA' T - =
. . - ' o ‘ i : o =
- in? o .square inches © 8.5 .. -square centimeters cm? . —=
vﬂz : . ’ square feet 0.09 sQuare meters me- -
vd? ‘ square yards 0.8 - square meters moo. —_—
L . miZ . square-miles 2.6 square kilometers . T km? : ——
o . S acres i - . 0.4 - hectares - . ha T =
‘ . 3 ¢ . v . . ' °‘ —:
‘ MASS (weight) A ——
. Sy - =
oz ; " .ounces . 28 : grams .o g =
- 1b ’ -~ pounds . 0.45 kilograms kg =
short tons 0.9 metric tons t —_—
. {2000 1b) s ' e : ) - e
. - VOLUME : \ =
tsp. teaspoons 5 ; - mililiters . mL . C—= .
Tbsp : tablespoons 15 o  milliliters. mL " ——l
- floz - ' * fluid ounces - ~ 30 - millititers mL w —
c . o cups : 0.24 ’ liters L —
: pt ‘pints 0.47 . liters L i _— ,
o ) qt . quarts . 0.95 liters L ==\ -
) gal “gallons 3.8 liters L i = |
# cubic feet . 0.03 cubic meters. m? N e =
vd3 . cubic yards  ° . 0.76 cubic meters m3 g L —
: o - - " 7. =
TEMPERATURE (exact) : ; =
- . o o Fahrenheit. . _ 5/9 (after . Celsius B 1{'3 "¢ L ==
) ' temperature. -subtracting 7 temperature ?_—:
. 3 oy =
\ . ! ' C —
Note:  This chartis bated on National Bureau of Standards’ publications. ! g- : -= .
. . . . co 3 T — .
! L -
o ,
. s .' - . .-
] / - . ’
. '
\‘1 - : T :. . ' ’_ C
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’ P o P . f - w‘ )
= . Approximate Conversions from Metric Measures - _
/ = ~‘6y§hol Wh'ln You Kn;\,w _ Multiply by . To Find- Symbol
" =. & | . . "
= - LENGTH -
= " =. , SRR ]
= mm -millliiters 70,04 ‘ inches b A
= - 4 S em . centl?uten b 04 inches . in
= . m meter: 33 - feet , ft
‘ = @ m meters S 1A © yards “ yd
, km , kilometers .7 0.6 . N mile} mi
i - 3 Yo ) : et . o T o
. = Ll ] . ’ e . ‘] '
= 7. ' T 4 L e Lo .
“ = t AREA -+ i &
= . cm? ’ . ' square centimetars . . 0,16 - \\ ", )" square inches ° inz,
= -8 m R ,,square métars 12 - square yards yd?
= km? YT “square kllqmeters 04 ~ . - * square miles’ V. mi
. = . - ha . hectares (10 000 m?) 25 acres
A = e MASS (weight) . ' : .
= - , e, LY - . - . )
= a i D - grams - - | 0.035 — ounces T e oz
=< - kg .. |hiograms "« ' 22 : pounds . oy 1bs’
= - L - Mmetric téns 11000 kg) . 1.1, short tons . e
g T ey B - ‘ -
R = S : o gl - o
= R VOLUME | R
\ = a .‘“ . Lo 3 o — A . :
P e T 3 v . c B 4 f . . o .
So o mb : ‘milliliters 0.03 fluid ounces - :
I b " liters - ' 24 .- N pints+ -
L L Iiters_. 1.06, quarts
. Y o liters _ ] 0.26 gallons
N , com ) cubic meters’ ~ 36 . . . cubic feet-
= m® . cubic meters - w3 L . ‘cubic yards .
3 . L . [ ! s - PO ’,n ) ’ } . ) . .
TS . - - TEMPERATURE (exact) ‘
- “°¢c ' Celsius - 9/5 (then. 'Fahren.heit- e
. temperature add 32) temperature o
oF »
a2
100 .. :
‘- : '°C_ .
" Note: - “This chart i bated on National Bureau ofStandards publicati;ns
i & s e ot ' ' i
. o -
< .. v
IR R R
. : .“. . - ' ¢
. . , . - . ‘
v\l ~ ] ! . ”
] N .
e e e +18 :
v . ' '
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Aruitoxt provided by Eic:
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‘_INTRODUCTION T TR W
E & - . P Vo . . - N ) . L.
s . The Un1ted States 1s,mov1ng toward adopt1ng the metr1c
' system ¢f measuremerit without a clear understandi g of what -
' is. involved ‘in metrication and whether the, ascribed benefits
) can be rea11st1ca11y-ach1eved. The isspye ‘of whether-the'
* . United States shaouild‘ adopt the megric sgétem ‘has. not been
- resolved. The, publlc is not yet fully ‘awar.e of “the. per— r
S sonal impact on. them, and the ‘business- communlty in- general,
' especialtly small buslnesses, does not reallze the full 1mpact
- _F’on the1r operatlons.. S oY . _
T .;',:. T .
The~terms. meter, 11ter, and’ gram are appear1ng, sometlmes '
alone but often with their "cous1ns,“ tHe foot, quart,;and I
.ounce. .The lattex terms-arethe m::g familiar to Americans’

~

and ’ are part. of “'what .is" commonly referred ;té6 as*the: cUstomary
C _system of. we1ghtsaand measures. Meter, 11ter, and gram ‘are
o~ -part of the metric syStem. -When you hear or see’ temperature v
in degrees Celslus, it is also*part of ,the metrlgﬂsystem.,: :
Use of the metric system.is- 1ncreas1ng, but the c&%tomary sys=.
tem 1s by far the most predomlnant 1n the Un1ted States.: T
I The meter i silghtry longer than a yard--about 1.1+
cor yards, or about inches. The gram we1ghs about the, same és
+"_ a, paper c11p and it ‘takes sllghtl ore than 28 grams to
‘\.g{-ﬁ,equal an ounce.” The:lite¥ is abogt\g percent mdére than a ";
. quart. ‘Under Celsius” water fréeze t.0 rather than 32 der,
.+ -greés, the body temperature 'is 37" rather ‘than-98.6 deggees,
'~_and water b01ls at 100 rather than 212 degrees. : '
N 'Almo'st since- its 1nceptlon, the Unrted States has con- '
’_’,s1dered adopting ‘the metrqt~system in gne form or- another, as, .
* the national measurement system. -Its use was . cofficially’s: ';
- authorlzed ovén:lQO years ago. ."Theze- have been several major§
4 . movements-£o ,replage the customary system with the metric
'Gsystem, But all such’ attempts have failed. However, the S
Tatest effort,’whlch bé&gan more than. 20, years ago, is beg1n- o
ning to hdye some umpaét.. S e A

. - . ‘ .
< . -
< 2

. ) ‘
A Persons Who use,. the*metrlc system seemmto 11ke it and
Lo have few .prohlems with it But metr1cat10n,4s ‘much more -
-‘,)Q than s1mply learnfhg ﬁbd us1ng the metric system. Metri-
s f_catlon 1nc}udes etermining the best time to convert' 1n order'
Wi ' tor minimize cogts;- agreelng ‘on metric s1zes, designi g, ad
S produc1ng, and bu11d1ng in metric dimenslohs, traimidg.
T ‘f Apers0nnel in me r1c;'obta1n;ng metr1c supplies; phanglng laws,
-\\9gulat10ns, 0T inances, and. codes to accommodate the metric
system; 1nform1ng customers about metrlc produ ts- and re-
ma1n1ng compet?tlve‘fn the marketplace. Y -7 .

<
e
i
~
@
-
-
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A

There are actually two tvpes of convers1on, hard .and. .
soﬁt. Soﬂt convers1on means replac1ng customary measurement
. . ,units w1th ‘equivalent metric ‘units without any* changes in [
s “the size of products, materials, or structures. One; guart,
’ "for 1nstance, becomés 0.95 liters.- Hard conyersion means a .
~change’ in the'actual dimensions of products, materials,. or

s

structures to metrlc dimensions--1 guart is .replaced by'l 11ter»
wh1ch is 1.06, g rts. Generally, hard conversion results in -

rounded metrlca umbers wh1ch.are easlier to work w1th , S

. Converthg}to the metr1c system would eventually mean.
th1nk1ng, h?;'lhq, and seeing distances in terms of meters,

~voluyfiel in g_c

els1us.- It. would mean new s12es for screws and

/, “ghWays,uand new tools to repalr automobl}es and
@eacts. It.would also mean new sizes for -beverages,
“clothing; new rec1pes in the kitchen; and revisions«

ibnal materlals. Of course, 1t does,not mean that"

,fgreat many would; but the term1nologV‘and numbers

.express them would Metrlcatlon would probabﬂy be

fguld not - necessarlly be sudden and c mplete. : o .

\ J~ ]

rlcatlon would: affect Ameracans at work “in school, at: home,

““‘tion, firm, 1ndustry,-and level of 'government would feel its
A _flmpact. _The . 1mpact could surpr1se many Amer1cans. e
z-'. . oy

_ If conversion is’ to take place, Amer1cans must be kept
. jfully informed of-what is'taking olace, why -the - changes are
. being, made, who benefits, who pays,”and how it will affec
" them.’ We have looked into the subject of metrication to'p 0%
vide._ the Congress, the Admlnistratlon, the Metr1c Board,,v
and. in. turn all Americans with a better understand1ng of",
these and the other issues 1nvolved T :
P .GENERAL SCOPE OF STUDY ...
.. . We d1scussed metrication with numerous officials of -
» 1 . trade assoc1at10ns,'1nd1v1dual companles, Federal and State
ggvernments, and other organlzatlons in the varlous sectors of
A .S. sbciety." Questionnaires were mailed to 1,400 small"

,%.'” bus1nesses, the 500 largest 1ndUStr1al corporatlons, all
State governments and State educational agencies, and 400
?,ass0c1at10ns in the bu11d1ng and construction 1ndustry We
1'¥ "Contracted w1th a public opinion polling organization to ob-

_ €a1n consumer views on the metric system. Relevant legisla-
i :' ‘tion and-available documents on metrication were reviewed.

; . ol r{
FY RIS Pl
o : ak

. ,-.:'_’ ) T - N - ! )

ceen o1 e - Lo L
.9 . h . BN . .
. - L . . N . .
Y . . - E ' B ,

s o 11ters, we1ghts i, terms of grams, and tem- °

change to the metr1c system would _be s1gn1f1cantn ‘Met~

in shopping, and .in their le1sure act1v1t1es. Every organiza-. .



i We also d1scussed metr1cat10n w1th off1c1als of: Canada s
. ,Jmetr1c comm1ss1on, the United Kingdom's metr1cat10n board
" iand with 'several British and Canadian 1ndustry representa—
" tives. Available documents on metrlcatlon *in Australia, -
Canada, New Zealand, and the Un1ted K1ngdom were rev1ewed

3.

'ji' Further,'we had a group of consultants knowledgeable in-
 vdrious fields but having different views on metrication .
» Feview our tentative findings and conclusions. - The positions
 ~-taken 1in thig, report, however, are those ultimately arrived
at by us.. 1low1ng is a listing of these’ consultants and
the1r afflllptlon at the time we' consulted w1th them.

L—-Dr. George . Bcklund D1rector, Offlce -of Economic
Research U.s. Internatlonal Trade Comm1ss1on
--Mr..Thomas A Ha nigany Adm1n1strat1ve Ass1stant to-
o T - -the International Secretary," Internat10nal Brother—

I hood of Electr1cal Workers : .

:“..vf

4——Dr. Robert Johnson, V1ce Pres1dent Eng1neer1ng,
Burroughs Corporatlon : f - v
'r-—Dr. Lee R1chardson, Pres1dent Consumer Federatlon
- of Amer1ca "‘ DR 4

. —=Mr. Roy P Trowbrldge, D1rector, Eng1neer1ng Standards,
. General Motors Corporatlon' : s
o S
’j'* —-Dr. Robert C Turner, Professor, Graduate School of - }.
o S Bus1ness, Ind1ana Un1vers1ty L
R ?4 We w1sh to- express our appreciation to those, both in.
. Ethe private and public sectors, that helped us during the
' . course of our study. They aré too numerous to thank ‘person-
‘ally. The assoc1at10ns, companiés, organizations, and govern-
‘mental agenc1es who contributed. information for this reDort-

are- 11sted zn Annex I of the deta11ed report.
w . .

’irHE METRIC DEBATE

& -

The issues bas1cally center around the advantages and
d1sadvantages -and.the costs and benefits. Which outwelghs
the other? The debate has been going on almost since the
Nation's birth. The answers are complex and in most cases
*undeterminable. It is very difficult to determine the '

'answers for a:single firm, let alone. an industry. To ahswer

. the dguestion for a nation with' 218 million people with the
largest economy- in the: world,'1s even more difficult, partic-
ularly when pertinent data is unavailable. The following are

" the generally ascr1bed advantages and d1sadvantages.-




")

o4

Ascrlbed advantages

a

The ascribed- advantages frequently attr1buted to metric
converslon‘generally relate to one or more of the following. -

--The metric system is a better measurement system4

[}

‘--The United’ States would join the rest of the world v
" in’ a common measurement language.

--Convers1on would help 1mprove or maintain the U.S.
. foreign trade position. : .

* /C-The process»of convertlng would prov1de 0pportun1t1es
for worthwhlle .changes-.

—-Con rsion would st1mulate the economy;

- --Convers1on is- 1nev1table and would cost more later. R

v

Ascr1bed d1sadvantages y' | . ‘J‘ ;H"y_v - -

Cthan e
EIN

The ascribed d1sadvantages frequently attr1buted to metr1c
convers1on generally relate to one_or. more of the follow1ng.

'--The customary system is a. better measurement system.
~--Convers1on would be enormously expen51ve.
"--Conversron would cause,confuslon.-

--Conversion would hurt'the'U S' economyi-

.~=There is no need to conwert to the metr1c system. JEEE

NATIONAL BUREAU OF STANDARDS METRIC STUDY

After 10 years of similar bills being cons1dered in the
Congress, the Metric: Study Act (Public Law 90- -472) became
‘law in ‘August 1968. The act called upon the Secretary of
'Commerce ‘to - - -

f-determlne the impact on the Un1ted States of the in-
, creas1ng use.of the metr1c system- .

--cons1der ‘the de51rab1lrty ‘and pract1cab111ty of in-
crea51ng its use in the Un1ted -States; °

.

"--study the fea51b111ty of reta1n1ng and promotlng engl— ;
neering standards on the basis of the customary system; 0

22
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« -—=examine the effects on intérnétional';:ade; foreign |
relations,.national security, and also-the practical \
. difficulties of greater use of the metric system;_and\ _
--evaluate the costs and behefitS»oanLterhatiﬁéAcourSes\-

~of action that the United States might take. - - . |

As the metric study which was assigned to;the'Natiqnal'.'\
Bureau of Standards (NBS) progressed,athe\gtddy group. conclu-
.ded that the United States is already -increasing its .use of _ |
the metric system and that sooner or later the United States
‘will.probably become predominantly metric. . Thus, the study's
major thrust changed from whether the United States should .
convert to the metric system to how--planned or unplanned.

\Id July 1971 the Secretzry of'pdm@éfce issued his.repért,
"A METRIC#“AMERICA, A Decisio Whose Time Has Come." The re-
port stated that eventually the ‘United States will -join the

rest of the.world in using the metric system as- the predomin-. . :

ant common language of measurement. The basis for this con-
- clusion was that the United States is already metric in some-
-respects, that it is becoming more so; and that the great '
- majority of businessmen, educators, and other informed par-

ticipants in the study reported that the increased use ‘of the

metric system is in the best .interest of the Nation. The
/specific recommendations in the report were: L

- ~=The Unitéd,States"éhould“bhadgé'to the intefnational
- metric system deliberately and carefully through a co-
.ordinated national program. A e *_:ﬁ 2

~-=The Congress:shdqld_establiéhAaTc%ntral‘codtdinatihg
body to guide thechange. . - - _ e :
~-=Detailed conversion plans,and timetables should be ™
worked out by the sectors themseives within this )
framework. S L S

TTEarly priority should be given to° educating school-
children and the public at large to think in metric

‘. terms, - ‘ o '

--Immediate steps should be ‘taken by the Congress to-~
foster U.S. participation in international standards
activities. ' . - - ' S

--Ahy fonvetsion costs should "lie Wherejthey fall.”

--The‘CongfeSs should establish a lOFyeér Lime‘frame-;
'~ for the United States to become predominantly metric.

~-There should be é”ﬂirm goqgrn@édt-comhitmént to convert.

v
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o The report's recommendations did not settle the metric -
'questlon. Bills tb implement -the recommendatlons were de-
bated in the Congress for the next several years- none .were
passed. Although the advantages and disadyantages of metric
. conversion for the United Staté€s were still an issue, a major
‘area of controversy was the impartiality and completeness of
the NBS metric-study. The critics, which included former
members of the study group and its advisory panel, contended
that NBS was biased .in favor of conversloﬁ“whlle péerforming }

--.the study and reporting the results. The critics did not

believe *hat the study adequately addressed the costs and
. benefits of convertlng. . : . N
. .o i . N - . . '-.( . : -

WHA’I: IS THE NATIONAL- POLICY? - = e R

&

“

ﬁany people and . organlzatlons be11eve a dec1s10n has -
-already been made to adopt the metric system in the Un1ted
"States.. Passage of the Metric Conversion Act of 1975, <
with its major ‘provision of establishing a U.S. Metric ‘Board,
is cited by many as being -the official fiational commitment.
“Just the. name;of the act connotes converdion. ‘The number of
firms convergéng.ls pointed to as evidence of the trend - .
toward the metric system, although our work. showed this
- activity appears not--to:be as significant as is generally

.. _believed.. Despite opinions and statements to the. contrary,

it is not the‘Unlted States' pollcy to convert to the metrlcﬂ

. S!Stemo ‘_ L. L. ; . ) ' K

I'J«‘

Metric conversion leglslatlon was passed 'in the Sénate v

in 1972 providing for: a predominantly metric America within
- a ‘10-year.period.. But when introduced in the. House, no action -, .
- was taken. . In the following-years, various unsuccessful: ieg-
islative proposals were discussed. Further progress. was- not
made until 1975 when the provisions for a predom1nantly metric
Amerlca w1th1n 10 years was. droned. . ) ~

On December 23, 1975, the Metrlc Convers1on Act of 1975
, was enacted declar1ng that L . : , ,

_"¥ % * the policy of the United States shall be to
“coordinate and plan the increasing use of the met-
ric system in the United States and to establish a
" United States Metric Board: to coordinate the volun-

tary‘cohversion to the metric system."

The act does nat provide a natlonal commitment to- convert to

the metric.system. It does not stipulate whether the customary
or metric system should{be the predominant measurement System
for use  in the United Spategs. The act and its leglslatlve
h1story show the .nationfal ;policy is not to prefer one system - .
over the other, but to prov1de for e1ther to be gredomlnant A

4
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~on the basiS)of the voluntary actibns,of those affected .
‘Thus, a national decision has not been made to convert tdé¥

- the metric system. ‘

T

: The Metric Board's respbpsibility under. the act is ti
- devise and carry out a brqad program of plapning, coordina-
, tion, and public education, consistent with other ‘national - _
S ,policyiand interests, with the aim of implementing the policy , .
set ‘forth in the act.. It is to serve as a fecal point.for. -
voluntary conversions to the metric system. The. Board i's not”
to advocate metricatidn but, is to assist varidus
and 1f, they choose ‘to convkrt. At the time this report went
* * to print, the Board had not \become. fully operational. _All -
-17 members of the Board were nominated by the President. and
were confirmed by the Senate ‘during the first half of. 1978.
Several Board meetings have been’ held. - . ' : n.

2 . The national policy is not generally understood. .About
o 80 percent 'of small businesses and the general public we-
* .. contacted either do not know what' the national policy is
“'o§'think conversion is mandatory: .. However:, about 70 ‘per-
- cent of the largest businesses did know that. the national v
- policy is one.of voluntary conversion. There have*been num- - -
erous. misstatemerits made throughout the colntry not only about
the policy but about the various aspects of metrication oo
itself.' Actions by a number of individuals and organizations,
-including some multinational firms and agencies of the Fed-
..~ eral Government, give the impression of a national commitment
to a'metric America. The metric system is-beipg taught in ™
- at least-half the Nation's school districts. When parents
learn about, the additional emphasis on teaching theitr children-
the metric system in school, a natural tendency is to believe
.« that the Nation is converting. R -

‘IS CONVERSION VOLUNTARY OR MANDATORY?

: T ’ : . .. e : L

Under the present national policy, conversion to the met- .
ric system is to be "voluntary"--those involved can decide -
for themselves whether or not to convert. ' In other countries
that are-converting, "voluntary" means that the various sectors
voluntarily agree. on how and when to convert within the over-
-all parameters of a national commitment to convert to the pre-
.dominant-or-sole use of .the metric system duripg a specific
period of time, usually widhin 10 years or less. 1In other
‘countries voluntary was n a choice of whéther to convert

# or not, as it is in the United States.

. " In the absence of a national policy favoring either sys-

‘tem, it is extremely important who makes the voluntary degci-
‘¢'sion for each sector. Realistically, however, voluntary does

ynot mean that each person can make an individual determination.

B T
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- T . - . -
. .

______ §o o
Generally the larbe and 1nfluent1al organlzatlons, both publlc
;’ andg pr1vate, are mak1ng or are’ help1ng to make the dec1s1ons.:
- A manufacturer may decide to convert and this" voluntary depl-
g'sron may result in forced .or mandatory conversions by’ others?
~-'such as customers and suppllers. A customer may choose to. -
.., .buy or not buy’a metr1c product, but only if aware that the .
- - product is metr1c and that a nonmetr1c product is avallable.
. /
. . “The voluntary aspect is part1cularly 1mportant when a ;f‘.an”*t
.f Federal, State, or local government agency voluntarily takes.. . .
-or proposes metric conversion action$ which change the meas="~" " "=
.,. - urement system used by-larde pottions of the general ‘public.
.%. . -Thus, a. voluntary decision. by goyernment, in effect, becomes”
mandatory on_the general publlc..rFor instance, the hlghway
- sign conver510n plan proposed in 1977 showed.that the Federal
™ H1ghway Administration ' "voluntarily” decided that .all road . S
' s1gns would be metric. Such a dec1s1on, however, - would make~u :
_ . it . mandatory on States, localities, motorists, and others.
' — .After Tectiving national attention, the plan was rescinded
* basically because of congressional and pgbl1c outcry.’ It is
questionable whether the Federal. Highway. Agministration has.
i the- author1ty to require such a- sweep1n hange,- which would
cost. mllllons of dollars and result in ndMepparent benefits.
e Sy .
al firms to con- = r

. Wruﬁwu? T .
Pt - L '

»

: 'The dec1S1ons by some giant- multln]
- é%rt have. an .impact or ripple effect on% V;suppliers . o
' - because of the multinationals' orders for¥ frig items, pro-
"ducts, or supplies.. The suppliers, unless they can forego
continued . bus1ness with these firms, will have  to produce
~ metric’ products ‘and may. eventually convert their entire opera-
(. .~ tions  to etr1c.. ‘This is happening today in-the automobile
' industry where ‘the suppliers areagglllng metric orders from
the automobile manufacturers. WhetKer the suppliers will ¢
completely convert their operat1ons will only be known over
-a-period of time, but it is.certain that at least some of
. " their Operatlons will be convertéd. It must be kept in mind
- that of those giant mult1nat10nals that decided to convert,
'~ most-'made -their decision, when it appeared that national leg \\
~islation would be-passed prov1d1ng for a predom1nantly metr1c
"Amer1ca within. lO years.»‘“ : : :

?

"Many th1nk conversion is mandatory, espec1ally small
bus1nesses nd the general public. Responsés to our gues-
tionnaires showed that 42 percent of the small businesses
.and 23»percent of the people contacted in a public opinion-

"poll conducted for us believed convérsion to the metric sys-
tem- is mandatory. . In fact, less than 20 percent know what
“the nat1onal pol1cy 1s. o o R : *

e Act1ons by Federal agenc1es, mult1nat10nal f1rms, educa—
- tors, and others a1ded by a qeneral feellng of 1nev1tab111ty
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- and m1sstatements about metrication throughout the country
 tend to forge a. metric policy for the entire Nation. ‘A poli-
. cy-to" convert ‘to.the metric. system should be made by the
- representatives. of the people——the Congress. It appears to
~us that under the presént policy and the- current trend of , .
events, the United States w111 eventually become a predom1nant—
-ly metric country. -

o Current pollcy has been m1s1nterpreted and within' th1s
context attempts have been made to convert to the metric
system. - It would seem that as a m1n1mum, before voluntar11y

- ‘deciding to convert, there.should be o

Ry

--a clear understanding of the policy,
~-knowledge of the costs and benefits involved

- - ——an assessment of the impact on the sector 1nvolved
: and .any related sectors,'and

. =—-a determ1natlon of-the 1mpact on consumers.
Any attempts to arb1trar11y increase metrication act1v1ty «m*;'
could seriously undermine existing policy and lead to .un-

,necessary metrication: Due care, therefore, must be exet-
c1sed in carry1ng out the pollcy. o .

THE INEVITABILITY SYNDROME . -

A majority of the-large and small businesses and build-

1ng and construction associations responding to, otr question-

. naires believe .conversion to the metric system is inevitable
 for their industries. ‘Also, -a majority of.State .governments-
believe metrication is inevitable for themselves. These be-
liefs, as much as any perce1ved benefit, have been. a princi-.
pal impetus for conversion activity.in the United States.
Conversion may well become. inevitable because people th1nk
it's inevitable-=a self fulf1111ng prophecy..

53‘1.?» Several factors and be11efs have contr1buted to th1s
1neV1tab111ty syndrome. ’ S v X .

——Passage of the Metric Convers1on Act of 1975 and its -
' major prOV1s10n for a U.S. Metric Board. Just the name
of the act connotes convers1on. -

o

: ——The Un1ted States is the’ only major natlon not con-
. verted or committed to using the metr1c system.

 ~=Actdions taken by some Federal agenc1es, such as the
Federal nghway Adm1n1stratlon wh1ch attempted to
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----- eqque conversion of highway signs; the National"
Weather Service's plan to use the metric system for
“‘weather reportlng,‘and the suggestion by.the Depart-

“ment of Agr1culture to convert meat and poultry labels.
-=The dec1s1on to convert by some of@the glants ,of in-,
dustry and the effect on customers and suppllers.

--The. 1971 NBS report which stated that there was no "
questlon that the United States should convert within

. a 10- ygar perlod

_‘:‘--Proposed leq1slat10n 1n the early 1970s which Called

for -a predom1nantly metric ‘America within 10 years.

-- ub11c1ty about metric pro;ects and activities and
he d1str1but1qn of metric information and charts.

--The .increase in metric 1nstruct10n in school pro-
grams throughout(the country with many setting- target
‘dates=-1980-for 13 States—-when their school systenms
are to-be teaching the metr1c system as the predom1-
nant. system.

j--Federal grants for metr1c educat10n.

'--Act1v1t1es of the Amer1can Natlonal Metr1c Council
establlshed 1n 1973 .by the American National Standards
Inst1tute to coord1nate metr1cat10n for . 1ndustry. ‘

Actlon should be taken to ensure that. metr1cat10n does

‘not occur merely because it is thought to be inevitable,.which

. is. apparently what is taking place today. The national. po-

';llcy, as establi&hed by the Congress, is that conversion is

voluntary.{ Businesses or other ent1t1es generally should

... convert if it is in their best interests to do so, or they
“.may continue to use the customary . system and should. not embark

upon a' course of conversion merely for the sake of converslon.

SUPPORT{OPPOSITION AND OVERALL : :'/ '
ADVANTAGES DISADVANTAGES ‘ o .

e

Responses to our. quest10nnq1res 'showed that the strongest.
support for convert1ng to the metric system came from State
education officials, State government officials, and the For-
tune 500 industrial- compan1es. - Building and constructlon.as-
soeciations supported conversion but not.as widely as the '

‘above groups.. Small bus1nesses were divided with sllghtly

Jmore. be1ng opposed to metrication than support1ng it. The
~public opinion poll showed most people 1n oppos1tfbn to
metr1cat10n.- : . ,

S N, o
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- . The.respondents' support for conversion is not based -
entirely on the belief that they will gain some advantage

. from converting. More Suppor ted conversion than saw advan-
tages for themselves. In fact, Iarge businesses were di-
vided on whether advantages outweigh disadvantages for their
firms (slightly more saw it as an a vantage). The reaction

. of small businesses was more pronounced in that more believe
.the disadvantages autweighed the advantages for their firms.

. However, when asked about' the advantages and ¥disadvan-
tages for the United States overall, both groups significantly
shifted to a moré positive opinion on advantages. A majority
- of the large businesses believed the advantages to be greater
¢ . than the disadvantages, and more of the small business res-’

pondents believed conversion would be adyantageous than dis-

advantageous. - : .

Thus, the question arises as to just who benefits to .iip'
make it worthwhile for the United States as a Nation to o
convert to the metric system. (See ch. 5.) - '

. . . r
A IMPACT ON INDUSTRY AND THE PUBLIC
Trade

, Both metric Rroponents and opponents are concerned about
the impact of metrication on U.S. trade. Proponents cite the
necessity for the United States to convert to the metric sys-
tem to compete in a world market that is becoming more:and’
more metric. - They cite dollar losses in exports because the
country is not metric’ and often advance the loss of trade as

" one of the principal reasons'for conversion. Opponerits fear
' that conversion will result’ in substantial costs which will
~make foreign goods relatively cheaper, resulting in increased -
5 . 'imports and the loss of U.S. jobs.. However, the effects of’ Cw
©  metrication are uncertain. - S . ' .

- . The effects of metrication in promoting or deterring trade
are considered to be relatively. insignificant: The 1971 NBS
metric study on trade concluded that the measurement factor is
relatively -insignificant in promoting (or deterring) either -
exports or imports.- That conclusion was based-on a survey '!'

. of exporters and importers of measurement-sensitive goods. -
The exporters indicated reputation and reliability, superior
technoizé}, and high quality of products as the three most - o
important factors promoting sales abroad, while noncompetitive
prices, strong local and third country competition, and

"~ : high tariff duties and shipping costs were indicated as .impor-
, - tant deterring factors. 'U.S. importers regarded c0mpetg¥ive
prices as the most important factor promoting. imports, while

- 11 -




y 11m ortant dbterr1ng factors included no- technological advantage,;
/7 no quallty\advantage, and hlgh pr1ces. _

/) o :
-/ _,._j. A major1ty (60 percent) of the largest.U. S. ‘industrial
g / businesses--the Fortune 500--who responded to our ‘guestion-
vi o nalre believed conversion would facilitate trade through a
/ "+ common measurement language, but over 80 percent 1nd1cated

- ‘they did not expect any 31gn1f1cant change in either exports

or imports as a result of conversion. A majority of the
firms responding cited f&tors.such as competitive prices,
'hlgh quality, ‘superior technology, and good reputation and
‘rellablllty as being of major significance in promoting ex-
ports.’ Englneerlng standards and the design and manufacture -
of products in either metric or customary units were consid-
ered to be of major s1gn1f1cance in promoting trade by. rela-
“tively few of the respondents. Less than 5 percent of the
respondents considered measurement units to be a. najor s1gn1f—

' 1cance in deterrlng trade. _ : S

Respondents from the farm and industrial equipment sec-
tor-=-a sector- recognlzed as being prom1nent in metric conver-
sion--and discussions with selected compan1es in this sector
revealed essentially the same position. - That is, the measure-
ment units were relatively 1ns1gn1f1cant in either: promotlng
or deterr1ng exports.

H . '

: We believe the extent té which U.S. trade will be affec-

~_ted, either in the short or. long term, by a decision to be-
come predominantly metric or to remain -predominantly customary
cannot be determined at this time. However, the effects of
‘metrication in promoting or deterr1ng trade appear to be rel--

. atively insignificant and companies in the forefront of met-. -
“rication appear to be pursuing conversion_for reasons other
than a possiblé'favorable.impact on trade. (See ch. 4.)

__Standards

Engineering standards serve as the keystone to indus-
trial and- product development. Broadly speaking, engineering
standards are agreements that specify character1st1cs of
thlngs or the way thlngs are done.

Standards use in the United States is essentially a
vbluntary'matter. No one is obligated to adhere to a standard
unless it is 1ncorporated 1nto a law or regulation or speci-
f1ed in a contract. . . :

Companles or 1ndustr1es ‘which dec1d§kto metr1cate will
< have to review their engineering standards to- determine
whether to metricate existing standards; develop new metric

=
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: standards,,or adont metr1c standards of other 1ndustr1es, .
- organ1zat1ons, or countries. :

in the - -
In sev-'
-indus-

e U S._eng1neer1ng 'standards are amonq the' bes
world and are based largely on the customary syStemd
eral instances, such as in the aprospace and petroleu
tries, U.S. standards have _been either adopted by internqtional
organizations or used 1nterhat1onally._ Most foreign and \n-
~ ternational standards are baséd on the metric system. Uni
. versal ‘4doption of existing foreign metric standards may
not be pract\cal because they may not fulf1ll U.S. +industrifal
needs. .

. Metr1cat1on of U. S engineer1ng standards is not neceg-
‘'sary to. increase standardization, rationalize existing stand-
ards, remove outmoded 'standards, revise standards, or 1mprove
technology. These could be done under the ‘customary syste
" Metrication, however, could cause standards writers and -in-
dgztry,to take a more penetrating look at standards, but other

nts could also cause this_to.occur:l ' ' ; :

’

. The overall cost to convert or develop metric standards
has not been estimated but .is believed to be significant

by those involved in standards development--several billions:
of dollars. For example, the U.S. aerospace 1ndustry esti-
mated it could spend about $29 million for metric standards
even though 1ts ‘customary standards are accepted 1nternat1on—

.nally.

~ The time'required'to«convert'orﬂdevelop,new standards.

varies, depending on the interest.of .involved parties .and -

the complexities of the standdrd, and would be a factor in
establishing a conversion: timetable. Generally, it takes

2 to 5 years to develop a national standard and an additional

2 to 5 years for an international standard. Once developed
standards are not staticjy standards writers say most standards
are reviewed and revised 1n a 3- to 5-year cycle. (See ch. 6.)

N

Fasteners' ' ) o ' >

‘A w1de assortment of manufactured products are held: to-'°
gether by screws, bolts, and nuts-—threaded fasteners. The
fastene’r. 1ndustry originally was opposed to metr1cat10n but
- . began preparation for metrication in the late l960s to ma1n-
.+ tain.its markets.. Although métrication is to be" voluntary,

- suppl1er industries, ‘such as the fastener industry, actually
' vhave few choices when their customers demand metr1c products.

. “The fastener 1ndustry did not have a U.S. metr1c fastener
/f standard -and. considered the existing international sta'&‘rd to -
“-_be unacceptable. .It embarked upon g program to develo . :

-3 -
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"Optlmum Metr1c Fastener System" whlch would be g={o] attract1ve
technically and economically that all 1ndustr1es—-nat10nal
-and internation&l--would adopt it. Homever, the international
e fastener community and some major U.S. compan1es that use a -
considerable amount of fasteners would not adopt the new.sys-~"
tem.. After 7 years of negot1at10ns, it-appears that the
U.S. fasténer industry will ‘adopt, with some. exceptions, the
))ﬁ ~  existing preferred series of the” 1nternat1onal metric -fas-
‘tener system. Some. .industry officials feay ,that .as a Tesult
of metrication and the use of 1nternat10na1 metric fastener -
standards, foreign fastener producers will be able to captgre
- a larger share of the U.S. market. ‘ e . :

-

DOmestically;ﬁno widespread demand for fnetric fasteners.
exists excépt from the U.S. automotive industry. Problems-
are expected in the repair and maintenance: argas, primarily-

. because of identification pralklems lead1ng to-mismatching

*. customary and metric fasteners. There is little indication
. that the fastener industry has benefited or w1ll benefit

. from metrication. (See ch. 7.) - S
Machine tools , T S .
. - V1rtually every segment of the economy, part1cularly

- manufacturing, either uses.machine tools or relles on some
product(s) produced on a mach1ne tool. o

A : Mach1ne tools can produce the same quallty of products B

‘either in the customary or metric system. Most machine tools .
. can ‘be-easily converted to produce in e1ther.customary or

metric units irrespective of whether their parts“arescustomary
or metric. . Therefore, the firms us1ng machine tools ~should
-have little-trouble in convert1ng once their operators are
trained- and become familiar in using the metric system. S
The toollng—-drllls, taéf reamers, m1ll1ng cutters, abra-
sives, etc.*has a relat vely short life; therefore, it '
should not. be difficult to phase in metr1c toollng. '

L

Representatlves of 1ndustry assoc1at10ns and select d
manufacturers told. us that conversion to®the metric” system
would entail some 1ncreased costs and would also produce ‘some
‘minor benef1ts.~ - .

. Machine tools have a long des1gn life; they tend to be,
revolutlonary, not evolutionary in design.. Thereforé, a- 9
des1gn may be around for 20 to 30 years without, underg01ng T
~major changes. The machine itself has-a long lhfe, up to 75

- Years in some cases. It is important then, that’ the parts o
used in the maChlne be’ avallable for a long time), - e,
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Whether the advantages of conversion outwe1gh the costsyf'

l for the 1ndustry cannot be. read1ly determined. " But to keep

the economic 1mpact to a minimum, the machine "tool Jdndustry

~would . prefer to convert to the production of metr1c designed -

machines over a relatively long. period of time in accordance
with normal replacement cycles. - However, the industry: is. {/.

‘'dependent on meeting its cystomers' demands;-: therefore, it

would convert over a shorter per1od on demand but ab —
greater cost. (See: ch 8. ) : S o 5\
Scales - S ' ; f‘- S .'_’
—_— . . oL : s

Although the’ welgh1ng scale 1ndustry is relat1vely small,
its products are highly visible and important .in any converslon

attempt. Almost every product is weighed many times as it
moves from the raw material state to f1n1shed form. - G

. The scale manufacturers we contacted did not: ant1c1pate’

- an 1ncrease in domestic sales or service as a result Of metric

conversion because they believed customary scales ‘would be
phased out through normal attrition. However, under a volun--
tary conversion they did not believe, for the most part, that

" conversions would occur. They also believed. metr1cat1on would

have l1ttle, 1f any, effect on scale exports.Q . .

The scale manufacturers did not see a problem in manu-

- facturing scales that read in metric but have customary size
- parts. However, to produce scales with metric-size parts
. could be very expens1ve and would offer no benefits except

for some possible’standardization and reduction in the number .-
of scale ‘parts. One small scale manufacturer estimated that _
metr1cat1on of -his eng1neer1ng and productlon equ1pment could.'

cost $500 000 or more. . \

1

The manufacturers' customers would bear the costs of re-
placing customary with metric scales and- ‘converting scales in
use without rece1v1ng any apparent benefits. The costs of
metricating engineering and product1on equ1pment would ‘also

- be, passed on.to the industry's customers. _ : _ ,

The cost to convert or replace,scales in use is not )
known; however, it could be sSubstahtial. A March 1974 Can-

-adian task force study report,; "The Metric Conversion of

Weighing and Measuring Devices in ‘Canada," 'est1mated that
Canada had 116,800 scales in retail food stores; 50,310
postal. scales, of which 31,200 were. ‘privately owned- and
179,300 industrial scales——a total of 346,410 scales. It

- was est1mated that 244 800 of these would be converted at a .
cost 'in the, ne1ghborhood of $60 Yo $115 million (Canadian).

Cost eastimates to replace the rema1n1ng lOl 610 scales were

‘not aveilable.

| - 15 "":.’H‘
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Y+ . » dn the Un1ted States, .the. use of . electron1c dlglta&

T.r oyt scales, is increasing. These are expected to be eas1er and
less costly to convert. RO " . : v
s The alternatlve to. a costly scale conversion progra
would be to phase out customary scaIes through normal at$l1—
tion and replace ‘them with metric séales. This approach’may’

- be practicable for industrial scales but not for retail I

.~ scales.:. The use of both metric and o} stomary retail scades

‘ “would ‘cause confusion in the marketpface. Consumers may ..
avoid retail stores -that have metr1cr€cale .. This would?give
a competitive advantage to retallerS' hat o not,convert.

e

scal es, an effectlve
: scales in use, -
ales, would probably

: If a. dec1s1on is made to convert
-conversion program r the mll ions o
part1cularly with réspect to a1l s
require some type.of mandatory iconver ion with timetables.

In the absence of. such a requlremen'*f tail scales may never
be converted because. reta1lers\§% < economic incentive
. to convert them. Ir. other coun 1e'm“_ich have been .involved
s .1nﬂponvers1on, it was necessary to enk egislation which
- in effect would require the use bf’met‘1 cales in trade.. .
~.'In some cases f1nanc1al 1ncent1ves wene p ovided. <(See ch. 9.) -
'Transportatlon ' ' B 4” ' P k
' - n ﬁ Lo : "

<

~ Metrication of transportatlon 1s proceed1ng at a slow
‘pace. 1/ Transportation interests see conversion as a costly
undertaklng with minimal benefttﬁ. Whether the customary or.q'
metric measurement system is used, thqrcosts o0f travel, elapsed
.time from p01nt to point, -and the pe;é_uance of vehicles

would remain the same.. Interstate .t and commercé is

independent of activity in other cou '1es; 1erefore, there ”“

are no advantages to using the*same measurement system as o

metric countries for domestig’transportation.| No .one has - &
- presented valld reasons whyﬁgran, ortation should convert. A

soay

Changing the meaburement - vem used in transportation % -

would have f‘&-reachlng effects. Conversion would impact (1) 4

-~ the "design and manufacture of, transportation eguipment, (2) :.
" legal or regulatory control systems that govern transportation -

(e.g., speed 11m1ts, load limits, assigned routes, safety .

limitations, etc.), and (3) the computation of rates charged

. for shipping goods and transporting passengers. It would have?v

important economic. implications on manufacturers, operators, - "
'legislators, law enforcers, shippers, and the general public.™’

W

‘ l/The automotlve and aerospace/av1at10n industries are’ dealt
4+ .with in separate sectlons of the report.» : _

'




S Federal and State transportation officials, répresenta-

- .tives of transportatlon associations, operators of transpor- -
tat;on companies, State legislators, and enforcement officials -
‘felt that convers1on would not be cost benef1c1al to trans-
portatlon. : L s
ANER . : :

- . .The attitude toward changing systems of céontrol and regu-

lation of highwagy-:traffic.was made clear in June 1977 when the -
Federal Highway Administration's proposal to convert speed
limits and other highway information and advice signs by 1982

_ was soundly objected to. . Abdut 98 percent of the more than

i ..“5,000,comments,received,from State and local transportation

S authorities, ‘'motor clubs, consumer organizations, farm bureaus,

' manufacturers, State and local public works departments, and

many other organizations and private citizens were opposed to.

the COnvers1on.

. Th1s attempt by the Highway Administration to implement
conversion of’highway signs is important because it was the
f1rst attempt by the Federal Government to metricate an area
wh1ch would quickly affect.the entire Nation. The far-
_reaching effects of converting highway signs would requiré
"amendment of State and local traffic laws; education of driv-
ets, law enforcement personnel, and the judiciary; -adjustment
- of State and.local budgets; and adaptatlon of speedometers and
_ . ‘odometers, among other things. The strong, opposition and ulti-
#  mate withdrawal of the proposal indicates that the American
( people will not willingly acdcept national -changes they: con—"
s1der to- be unreasonable.

Two prom1nent measurement . -items on a truck are the
speedometef and odometer. Specialists estimate that it wduld
cost from $40 to $75 for a speedometer conversion and possibly
over $100 for an odometer -conversion dependﬂ.ﬁ on the model.
Considering the. approximately 26.5 million trucks in opera-
.tion, this would be very expensive. . Of course’,.'there. .

. kits and decals ava11able which: could reduce the -cost or w

'speedomgter convers1ons, however, it is unknown whether these
would be appropriate for ‘commercial vehicles. At this time
there does not appear to be an'inexpensive solution for. the

 odometer problem. Both 1nstruments, but part1cularly the
‘odometer, are important in determ1n1ng the costs of trans-
7port1ng ‘goods. and passengers. Metrication might be justif-
ied 'if it resulted in improvement of the system, but th1s ‘
doés not appear to be the case.

The Natlonal nghway Traffic Safety Adm1n1strat10n issued,
on its own initiative, a regulation in- March 1978 requ1r1ng
..that all motor vehicles manufactured after August 31, 1979,
be equipped with speedometers that register in both m11es and

[IOmeters per hour. Affected parties were not provided anvl
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opportunity to comment on this new regulation. We do not™
_knOW~the'extent~of the impact on motor vehicle manufacturers.
'We identified two pro;ects in which metric measurément
. was used almost exclus1vely in street and roadway design and
¢onstruction, Officials in both situations felt that the
metrication of. road construction was not advantageous at this
_ time because the problems. encountered would be expensive to
~overcome on a-large scale and there were no benef1ts

»

Officials at the Assoc1atlon of American Ra11roads, wh1ch
represents 90 percent of the ra11road industry, told us that:
the large American railroads are reluctant to even discuss
metrication. A conversion by the railroads to metric would
reguire. a tremendous outlay of money for no apparent return

" or benefit. Because of the depressed financial condition
of most railroads, industry representatives stated that funds
are not available for conversion even if thev'so desired.
, : Some railroad equ1pment would never be. converted to
metric sizes but would be referred :to by, the metric equlvalent
of its present size. For-example, it would never be ‘expected
. that the distance between rails of track would be changed from
‘the present 4 feet 8-1/2 inches, although it could be called -
1,435 cent1meters or 1. 4351 meters--a soft convers1on.. '
> Although there 1s~no cost est1mate to convert ra11road
tariffs, indications ate that it would be substantial.
The work involved would be enormous., "We could not identify
any direct benefits to carriers or shippers from metrication

B of tariffs.

A Mar1t1me transportatlon has a plan for conversion wh1ch
seems to commit the 1ndustry to metr1cat10n because of the
apparent belief that it is inevitable. ' The’ only.metrication

» effort we identified was that some groups 'of shipping-lines
have converted rates for sthplnq cargo ‘to foreign ports.
The maritime industry has much long-llfe equ1pment which
would not wear .out for many years and would be uneconomical
to replace before it was necessary. This, as in railroads,’
would delay the time when convers1on could be completed.

(See ch 10. )

Automotlve

' Thé automotlve 1ndustry is .a leader in convert1ng to the

metric system. "General Motors in part1cular is spearheadlnq

. the move to metrits and, in doing so, is having-an .impact on

‘. its competitors, suppliers, and other industries,. as well as

dealers, mechanics, and employees. 'Its competitors. and sup-
pllers told us that, if it were not for General Motors,

- 13 -
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conversion in the United States would be at a relatlve ,
standstill. "It should be noted that when General Motors and?‘

' the other automobile manufacturers made their decisions to o

convert, it appeared national’ ;eglslatlon ‘would be passed
prov1d1ng for a predom1nant1y metr1c Amer1ca w1th1n 10 years.

Automob11e manufacturers c1a1m that us1ng one megsure—

" ment system throughout their global operations would benefit. -
them by 1mprov1ng 1ntercorporate commun1cat10n and dealings,
and increasing efficiency in des1gn1ng, manufacturing, and
‘marketing.  The: manufagturers see benefits through 1mproved A
worldwide communication on engineering drawings, use of uni-
form standards worldwide, and the -ability to design products
anywhere in the world. Their manufacturing operations’ would
benefit because of worldwide availability of materials and
components, easier computations, and reduced 1nventory gquan-

t1t1es and costs.

) Metrlcatlon)w111 1nvdlve costs fop such th1ngs as equlp-
ment - purchases and modifications, employee training, the need.
-to stock ‘and work with customary as well as metric -parts,

1dent1f1cat10n of metr1c parts and fasteners, and changes. to

T computer ‘systems. = Automobile manufacturers did not know what

their total costs would be and generally did not. account for - -

v’metr1cat10n costs. An off1c1a1 of one firm said ‘that the

costs are often V1rtua11y 1mposs1b1e to measure accurately,
~.yet some people persist-in try1ng to. pred1ct ‘them prec1se1v..
General Motors has found that as more experience is gained in
metrication, conversion cost estimates. decrease. For example,
General Motors estimated in 1976 that its metrication costs
will range only between 3 and 4 percent of its original esti=
mate made in 1966. However, they considered the .cost est1—-

: mates conf1dent1a1 and would not re1ease them to us._

To keep costs to a m1n1mum, automob11e manufacturers were
implementing metrication gradually over a period of time with-"
new product des1gns, ‘training employees on a selected basis,
.and noﬁ’maklng large scale or unwarranted changes to exist-
‘ing fac111t19s and equipment. The automobile manufacturers
believe this. ;approach would result in ‘the benef1ts from ,con-

. version u1t1mate1y outwelghlng costs. : S

All four domest1c automobile manufacturers 1ntend to_
,produce passenger cars: in predom1nant1y metric d1mens1ons by
- the early 1990s.; ‘The metric target dates for. passenger cars
~ at each firm are: Generdl Motons--1982 Chrysler--late I980s;
-and’ Ford and American M tors-—early 1990s. Metric target
dates fer other motor véhicles’ , Sugh a& trucks and nonauto-
motive products, were not availab¥ps However, General Motors.
- planned to-consider trucks and § predomlnantly'metrlc by -

1982, even if only a softfconve_hiom\%§~made.

B |
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, All the automob1le manufacturers ‘have worked out
arrangements w1th the automotive workers union to provide
_métric tools and measur1ng 1nstruments to sk1lled trade

employees. o )
The automotive. 1ndustry has ovér ‘80, 000 f1rms Wwhich'

supply it with goods and services. General Motors alone has' - ,
over 47,000 suppliers rang1ng in size from giant multinational
corporations to: small companies. - Suppl1ers, both large and : v
small, viewed metrication as inevitable if they are to con- '
tinue to reta1n ‘the business of the automob1le manufacturers.
‘Most large mult1nat1onal suppliers we'interviewed believe
"many. of the bénef1ts d1scussed above would accrue to them.
None of the small suppl1ers we 1nterv1ewed foresaw any bene—~

fits to themselves.

‘ Automob1le ‘dealers told us they did not see metrication
as benef1t1ng them. Only. a small number of the products’ they
se1ll had been affegted by metrication. :Dealers believed there'
would be 1ncrea§?dp:xpense for metric parts, labor, dual in-

.- ventories, additienal storage space; and operating costs.. }
- The:principal impacts on mechanics may be the cost for new
metric tools and the problem of identifying metric from cus-— .

. tomary tools and fasteners.. ’Dealers generally believed that,-
Titrﬁgag;on costs would be passed on to.car owners. (See <ch.
'“Metals‘ L

e v
: /A cons1derable portion of metal products\are sold to the
‘automotiveé, earthmoving, and agr1cultural ‘equipment companies.
(/h\gume of these multinational ‘companies have announced: plans
. to c8nvert to the metric system. For the metals industry
", to'méet this. demand, at - least a part1al convers1on to the
metric system is- necessary. <Bel1ev1ng metr1cat1on is in- .
- evitable and:desiring to minimize costs, compan1es in the T
.metals 1ndustry favored a well-planned, short, and orderly con-
vers1on--a prosoect which these companies generally do not
.foresee under existing legislation. They believed l1ttle,
lf ‘any, . benef1ts would: be real1zed from convers1on.

Employment fore1gn trade, and sales were not seen as
be1ng affected -by metrication. One long-term benefit from.
- ‘metrication could be a reduction in the number of sizes " ° '
Tof metal products.‘ Ach1ev1nq this benefit would depend : ) ,
on customers using the preferred metric: product : '
s1zes that ‘the metals industry was. develop1ng. However,
several 1arge metal users have already expressed a need for
metric sizes. in addition to the proposed preferred siZzes.
A numbe; of metals 1ndustry officials- doubt whether a reduc-
t1on 1n the number of. s1zes would ever occur; rather, they

4
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\.- . believed the number of sizes would increase. These officials
\\_ also ®ay that standardization, if fe sible, could have °
\ occurred w1thout hav1ng to change the measurement system. \
\ Metal producers and d1str1butors see problems and higher
costs stemming from conversion. '~ Some companies are produc1ng
some flat sheet steel and aluminum in hard metric sizes pri-
marily for the ‘automobile industry, the major user of sheet
" and, strip metal. . The producers have been able to roll sheet
metal products to almost any thickness desired with existing
‘~equ1pment and processés. Problems are expected if a.corfver-
sion Of shaped products,«espec1ally structurdl steel and N
pipe, is negessary. For these products,\exténslve retoollng-'
may be ecessary and costly. - & :

Th pr1mary cost impact wou{d llkely be in 1nventory
operations. Dual inventories in metric and customary sizes
would be needed until tustomary sizes are phased out. More..

. space and a method of distinguishing metric from customary

- sizes would be required. Distributors would need to invest

 substantial additional sums of capital for the increased -
inventories. One large metalss distributor est1mated it
would cost nearly $400,000 to stock a modest range of metric
sizes for just one grade of steejf | L BN

What the total cost to this 1ndustry would be is unknown
‘as the rate of customer demand, the use of preferred metnic’
s1zes, and the duratlon of 'the conversign period would deter-
mine ‘the ult1mate cost.- Being cost conscious, companies are
taking the least-cost approach to conversion; i.e., they. are
"limiting change$§ to what is necessary to sat1sfy customer
needs. (See ch. 12 ) : , )
‘Rubber/tlres ke ‘ L _ ; S, T

.

The rubber 1ndustry generally belleves that an- eventual
.- conversion=:to:the metric system is inevitable for them. Be--
.cause the automobile industry--the rubber. 1ndustry S biggest
customer--hasabegun to use metric t1res on some of its new
passenger cars, rubber manufacturers are beglnnlng to produce
- some metric size tires to meet this demand. There appeared to
" be llttle metr1c act1v1ty in the nont1re segment of the 1ndustry.

0ff1c1als generally believe the industry would not sig-
nificantly benefit from. ‘metrication.: Increased standardlz-
ation of tires was hoped for, but Seemed.unlikely to occur..:
The number of tire sizes and type$ has increased over the o
‘years, and the consensus among Government and rubber indus-
try representatlves is that theé introduction of new metric .
tire sizes would add to this proliferation. The produgtion -
~and sale of many new metrlc t1res has. already been approved P
. “ ~ N

.-
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by the National Highway Traff1c Safety Adm1n1strat10n, and -
the manufacture of additional slzes has been proposed.
;Rubber manufacturers 'were concerned about the potential
‘costs of conversion because of the need to (1) replace or
modify ex1st1ng eguipment, (2) increase inventory investment,
(3) train employees and provide them with metric tools, (4)
produce more tire sizes, (5) compensate for product1V1ty de-
creases, and (6) convert measurement sensitive computer
data bases. The industry was moving slowly and dellberately,
look1ng for ways to implement metr1cat10n at minimum cost.

re

.

Loghe
Industry'sources'say‘that proper tire 1nflat10n is. the ;
most ‘important consideration in tire safety and mileage.’
Safety and tire mileage may be affected because the load
limits -on néw_metric tires differ from those for alpha-
numeric_ t1res. "It is more likely now than ever before that
consumers may purchase a tire. that has either less or greater
load ' carrying-ability than the tire be1ng replaced. Consumers
will need to make adjustments in air inflation pressures to
compensate for .differences in load carrying ab111ty of these
tires. This means they may have tires requiring d1fferen§
.inflation levels on a car at the same time. Th1s, coupled
- with the introduction of an unfamiliar metric air inflation
lﬁ pressure unit (kilopascals) may increase consumer confusion
- and the 11ke11hood that consumers may over or under 1nflate

t1res. ' o - . , . - .

. ’ There is no advantage to consumers’ by convert1ng t1res,
‘as well as the ’information in consumer tire 11terature and on

tire s1dewa11s, to metr1c.{ (See ch. 13 )

-
2

Petroleum R ‘ . ‘ *EH
] " The petroleum 1ndustry foresees few benefits from a. _
~ conversion to the metric system. Therefore, there is little
metric activity ‘within the industry. Nevertheless, the in-
dustry expects that eventually it would convert to the metric

system.

Metrlqatlon of the petroleum 1ndustry does not appear _
necessary on-its owfi merits because (1) the industry is stan- -
; dardized to a large extent worldwide on our customary :
;>/sy5tem due to ‘the acceptability and use of U.S. technology,
(2) the cost of conversion may be significant although a
». -.reliable’ f1gure is not available,.and (3) there are no
ident1f1able major benef1ts to be obtained,

_ 'Nevertheless, some of the petroleum companies think
conversion is inevitable and have begun to plan for it.
They believe that (1) as some of the multinational firms in

-.22 =
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other industries convert, a rippling effect will ocdur, (2)
metrication will eventually be mandated by the Government,
and (3) thé industry could not hold out for the customary
system while the rest of the Nation converts and the world

is metric. '

 Cost is the.bigdést disadvantage to conversion of the*
. petroleum industry. Specific cost data from individual com-
panies was not readily available. According to one company
official, accurate figures are elusive because metric pro-
ponents,give low estimates and opponents give high estimates.
One company claims the costs of collecting cost data would
be more expensive than it is worth. ‘

One company has released an estimate for the total cost
of its metrication. In 1975 this company, which is one of
‘the top 15 petroleum companies, estimated that 'conversion
would cost less than 1 percent of its average sales over
the past 5 years (1971-1975). We computed this to be about
$28 million. These metrication costs, like any other costs,
would be ultimately‘'passed on to the consumer. Another
large company estimated it would cost about $2.75 million
to convert just its research and engineering divisions.
An American Petroleum Institute Advisqory Committee on Metric
Planning estimated in 1971 that conversion for the industry ,
would cost approximately $300 million. Th® one thing that
can be said with some certainty is that metrication of the -
petroleum industry would be costly. '

Also, there is a cost for converting gasoline pump com-
puters at gas stations. A gear box has been developed to al-
low a pump to register in gallons now and in liters later.
The gear box can beé installed in new pump,computers during
manufacture, and older computers can be modified either at
~the gas station or when the computer is sent back to v
the factory to be rebuilt. The gear box costs about $25 and
labor installation charges for pumps in service apparently .
will add another $25 to the cost--based on actual experiences
in Canada. With about 1.3 million pumps to be converted in
the United States, this means an estimated conversion cost
of $65 million. ° :

°

“Iffe 1.3 million commercial pumps in operation today -
cannot record a unit price in excess of 99.9 cents per
gallon, and the industry expects that gasoline prices could
evehtually}gxceed $1 per gallon. An oil company official
advised us that the necessary modifications to a pump, which
would allow unit pricing of $1 or more, could cost $500 to
$600 per pump. Pricing gasoline by the guart or liter could
solve this problem much less expensively--$50 versus $500 or
. $600 per pump. Conceivably, this could result in a rsavings
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\ in the $585 to $715 million range. A change in the unit of
" measure is the key; metrication is just one of the solutions
; * because the same-effect could be ach1eved by qhanglﬁi from
"f'”j.the gallon to the quart. o0 ST . -.;,

Traditionally, t1re air service has been prov1ded by
gasollne stations, but there is no requ1rement that they do
so. Proper inflation is an 1mportant factor in tire safety
and mileage. The public needs to be assured of the accuracy

of dev1ces used to .measure tdire air pressure whether the
units used are customary (pounds per square ‘inch) or metr1c~
(kilopascals), but it becomes most important if conversion
to the metric system occurs. (See ch. 14.)

‘Aviation ‘and aerospace .

The United States is a world leader in both commercial
" aviation and in aerospace technology and production. The
_measurement’ system used by this sector is primarily the cus-

tomary system.
‘ . |
¥ The aerospace 1ndustry--manufacturers o;?aircraft,
space vehicles, missiles, and a wide assortment of instru-
ments; arts, and related equipment--believes that metrica-
tion is vitable for itself and the Nation. A number of
factors have contributed to this" concluslon- (1) the 1971
NBS metric report, which stated there was no question that
the United States should convert, (2) the. automotive industry
and other multinational compan1es conver51ons, which are
having a rippling effect ‘throughout the economy, (3) a 1975
aerospace industry report on metrication that stated metrica-
tion was inevitable, and (4) the Metric Conversion Act of -
1975.. Taken collectively, the 1ndustry believes these-fac-
tors indicate a trend that it cannot ignore. .

Even though'the industry percelves metrlciigon to be
inevitable, there has been no rush to build me ¢ products.
The industry is preparing the initial metric standards for

Vo eventual use. The cost,of converting the industry's stand-
ards has been.estimated)to be about $29 million. There have
-been no requests for a metric aircraft. The military--the
industty's single largest customer--has been involved in some
projects which involve metric components or subsystems.

. : _ -
No major benefits from conversion were identified which
would offset the cost of converting aviation or the ‘aerospace
industry. However, no group. appears to‘:'be opposing conver-
- sion. Both the aviation community and the aerospace industry
expect the Government to play an 1mportant role in planning
and coordinating any conversion.
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- The total cost to convert the aerospace industry to
the metric systam has not been computed. Not only would the
transition itself be expensive, but manufacturers foresee a
.. long-term price increase for metric-products. - v oo

i The U.S. aviation community--airlines, pilots, aircraft
owners, and the Federal Government--is concerned about safety
- in air operations during metrication. The United States uses
only the customary system for flying.- Internationally, how-
ever, both the customary and metric systems are used to vary-
ing degrees with each country specifying the measurement
terms to be used in that country. The use of one measurement '
system for air operations worldwide has been sought for over

J} .30 years but never attained.

: T N
The extent of metric usage in air operations.is diffi-

cult to determine. Although most countries register the _
measurement units they use with the International Civil Avia-
tion Organization, we found several instances where major
countries indicated they used metric units (meters) for al-
titude when in fact they used customary units (feet). <Custo-
~mary units of féet, nautical miles, and knots are in greater
4general use than the metric units of meter, kilometers; and
kilometers per hour. A transition from customary to metric
measure would have to be ‘carefully planned and implemeénted . :
‘to avoid misunderstandings. Confusion could jeopardize air
safety. - " B .

- _Metrication of aircraft-‘operations would be expensive.
The International Civil Aviation Organization ‘estimates that
"it would cost $1 billion to convert four instruments in the
world's civilian aircraft: the' horizontal airspeed indica-
tor, the vertical "airspeed indicator, and two types of alti-
meters. The Federal Aviation Administration estimated that
to replace three of these instruments for nonmilitary U.S.
~aircraft . would cost between $400 and $500 million. No cost
estimate was given for replacing the fourth instrument.
Costs’would also be incurred for mettricating other aircraft
instruments, ground equipment, charts, and maps. Training
of personnel would be another expense.  We were not able to
identify any benefits of metrication which would economically

. offset these costs. (See ch. 15.)

Building and construction

.. The'building and construction industry is large, diver- o
sified, .and fragmented but also highly interdependent. Many

products and services must come together in the final product.
No firm is large enough to act as an industry leader. -
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The industry is moving very slowly in metrication.
Major portibns of the. industry are not invblved in metrica=
tion and have no plans to become involvedl_ Much of ‘the in=
dustry considers conversjon. to.be inevitabl® and beneficial
for the United States as a whole but is generally passive
toward it. - A B o '

) ’ One of the major reasons for the lack of metrication
activity is that the industry has no compelling need to-con-
vert because (1) the industry is primarily domestic, (2)
conversion is voluntary, (3) the . industry has no difficulty
‘obtaining customary materials, and (4) the industry's custom-
ers are not demanding construction in metric. Further, the.

industry is concerned about metrication costs, is not certain

of the benefits, and has expressed concern that metrication

would cause customer confusion. -

"Although the costs are unknown and the impact would
vary, &lmost every firm and segment of the industry would
incur some conversion costs which ultimately would be passed .
‘on to the consumer. Costs would be incurred in, (1) convert-
ing prodection equipment, (2) training personnel in metric,
(3) maintaining dual inventories, (4) metricating building

- codes, (5) possible retesting of building products, and (6)
losing time and efficiency while adapting to a new measure-
ment system. = - .- b h S

A December 1975 study of the effects of metric conver-
sion on the.Canadian concrete block industry was performed

by a private consulting firm fgr the National Concrete

Producérs'® ‘Association of Canaga. It was estimated that

_ conversion-would cost the Canadian concrete block industry
~ in the range of $6.7 million to $7.7 million (Canadian).’

g The greatest portion of the estimated cost was for new molds, -
‘ sets of parts used with the molds, and the initial supply of

métric spare parts. The cost of producing metric technical
literature was not included. - - '

The U.S. National Concrete Masonry Association has

reviewed the above. study and considers it to be comprehen-
7. "'sive and applicable also to the U.S. industry. Some indus-

' €Yy representatives believed that since the U.S. popula-

tion is about 10 times greater than that of Canada, the

- cogt for the U.S. concrete block industry may be 10 times
- Targer. Thus, the estimated .costs could be in the range

oft $67 million to $77 -million.. _

Metrication benefits are uncertain. Metric conversion
.advocates believe that if the industry is to get something
‘out of going metric, it must take advantage of the change
by evaluating and making certain additional and concurrent
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changes in building and construction pract1ces. Opportun1t1es v
WA would exist, as they Pbresently do, to”exam1ne the entire
_ ' spectrum of how the 1ndustry does things. . Those often asso-
ciated with or tied to metrication are the opportunities to
(1) implement: the concept of dimensional coord1nat1on, (2)
standardize and rationalize the number of product sizes, and
(3) 1mprove and prov1de greater»un1form1ty in bu1ld1ng codes.

‘ Efforts to carry out such changes have been going on
‘for many years under the customary system and have been .
successful to a large extent. Whether metrication would pro-
vide greater success in these endeavors is not known. The
~act of converting would not alone accomplish these objectives,
but it would provide a further opportunity to do so. To
successfully implement these changes would require a large,
~concerted effort on the part of the industry, and sufficient
lead time before metric conversion would have to be avail-
able to adequately evaluate the opportunities and plan for
their implementation. There: is little assurance that such
an effort would be made and that the industry could hot ‘ac-
- ~complish the same; object1ves under  the customary system.

Metr1cat1ng b idding codes could be a large and costly
process. Changes 1n the. codes could also mean_that .some _ . g Vi
- building products’‘may have to be'Yetested'”“Certa1nly~some" -
- costs would be -involved. On the other hand, some believe
conversion offers an excellent opportunity to make substan-
tial improvements in the codes byylncreaslng uniformity and
accepting new technology and products into the codes. Thus,
some costs are certain, but the benefits are not assured.

Although much of the industry consﬁ%ers metric conver-
sion to.be inevitable, it probably will not convert, at least
in the near futufte, unless it .,is mandated or the Federal
Government establishes a clear national pol1cy to convert and
plays a greater role in conversion.

4‘ .Lf the Nation and the 1ndustry make a commitment to con-
vert, the establishmgnt of a target date(s) would be needed.
to coordinate a conversion program for such a large and di-

- versified, but interdependent, collect1on of industries.
(See ch. 16.) .

Appliances

The prevailing view of officials in ‘the home dppl1ance

_ industry was that metrication is inevitable because all de-
veloped nations have converted or are in the process of con-’
verting and the Metric COnvers1on Act of 1975 indicates that

the United States would eventually adopt the metric system.

Thus, they believe the industry will have to convert. Yet
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despite these bel1efs, little conversion act1v1ty had. occurred '
-hpcause there has been little customer demand for metr1c ap-

'pl1ances and the industry sees no substantial benef1ts oc-

. currings It is too early to tell what ‘impact conversion. would

- manufacturers. One firm viewed as a metrication leader'in'" . - ,  .*

have on the industry. . _ ‘ L ,mfl

1

i ' Manufacturers have told us that conversion would bé .o .§
- costly and take time to implement. -Employee training would‘“
be time consuming, .and product standards would have to be
changed. Conversion would requ1re maintaining two 1nvento— ;.
ries of spare parts and retesting products. Most manufac--.
turers we contacted were agso concerned about the1r customers .
be1ng confused by the metric s¥stem. Ao

- Conversion of home apﬁllances would be slow and de11b— , :
erate according to industry officials because (1) home ap- - ] e
pliance»products currently designed and manufag¢tured in‘ :,v“a
customary units’ would last:for many years, (2) there has been'édv4
. _no demand for metric app11ances, and (3) appliance firids c
“would find it difficult to ‘'purchase certain key metric parts oo
and components like motors. ,

Little conversion progress had been made by. appl1ance . -',,

the 1ndustry was only about 5-percent converted at the. time, o
of our visit. Progress within the industry generally had been - :
conf1ned to the plann1ng and coord1nat1ng aspects of metrica- S
tion; 1.e., getting ready. The Association of Hope Appllance A\

Manufacturers has been.working on the developmen:Tof-metrlc :
standards for home appliances, .:and a metric practice guid »
meet -industry and consumer needs. R

The appl1ance industry has used a 110-volt system for. * . . ..
" small appliances, while most foreign countries have used a’ - ° .-
220-volt system. Because electrdical systems are not uniform,
-manufacturers market1ng electrical appliances here and. abroad »
have had to adapt 'to different levels of electric current-- S
much Fike working in two or more different measurement:- systems;
Officials told us that they have been able to exist in such-

an environment without too much difficulty, althogghylt has’ »
meant sometimes having to sacrifice standard1zat;on to.a T
degree and* des1gn1ng appliances to perform adequately for ' -

_a customer 1n whatever electr1cal system is 1n use. f

" The ab111ty to adjust to the lack of’ un1form1ty ‘in power
supply systems shows that the appliance 1ndustry is capable

of adapting to-differing demands. The need to prov1de appli- >

ances which would operate under varying: electr1cal power ! N
requ1rements demonstrates that complete standard1zat1on wou'ld ’ :1;
not result in the appllance 1ndustry, eVen‘lf all countryes K v

¢ | ,
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used the same measurement system. It also demonstrates that

the world ‘could exist q}th more than one system, be it elec-
« trical or measurement, particularly if conversion would be
~-. .. costly.. -(See ch.-17s) - " ‘

Computers "

Whether or not to convert to the metric system has

- divided the computer industty sinc¢e the late 1960s.’ The
companies favoring metrication--mostly large multinationals--
believed that metrication is inevitable and had begun con-

. verting some operations. These companies generally .believed
they would benefit by adopting one measurement system for
their worldwide engineering, manufacturing, and marketing
operations. The industry leader pianned to be predominahtly
metric by 1982. Other companies, some multinationals in-
cluded, are not converting because they see no benefits..

A few of these companies tried to convert some products but
found that they either could not readily purchase metric
parts or. components or had to pay a higher cost for these
items. These companies subsequently’stopped‘their conversion

activities. , . : \

- Industry<bfficials generally believed that conversion
.would be expensive, especially if there were no offsetting
benefits. 'Their cost experiences were.limited; therefore,
no one in the industry really knéw how much metrication

would cost.

The impact of metrication would vary from company to T T
company. One problem frequently mentioned would be the need
to maintain dual inventories for many years. Added costs )
were also expected because of the need to purchase metric 3§
tools for employees, display two sets of measurement unité?
on engineering drawings, change product standards, train

4 employees, and modify or rewrite computer programs. (See
ch. 18.) - : ’ o

Business paper

' : The paper industry .does not plan to change current sizes
of business paper to the proposed international metric stand-
ard size. The international size with its lohger length ‘
‘would pose an undue hardship for the industry's customers
because most filing systems, business machines, and otheY

. related products were made to accommodate the present stand-
ard business paper. Other record paper and forms were de-
signed to conform to this size. These would have to be re-
placed or modified for the longer metric size. e o

- 29 =

B




. The international

*Surveylng and mapping

_when the construction 1ndustry converts. (See ch. 20. )_; o

- .. . . . . - ' e
. ‘ N .
’ v . ’ . . -
4 . o .o x .
B * . : . N . . .

The United. St es does not have an official national
standard business tter size.  Private industry, however,

'commonly uses the 8-2/2 by 11. inches size while the Federal -

Government uses 8 by =1/2 inches (the dimensions. of the

paper on which thlsgreport is printed) as its standard size.
standard business letter size is 210 by 297

mllllmefers (8- 1/4 by 11- 3/4 inches).

I
To keep the economic impact to a minimum, the 1ndustr§ .

. plans to'retain the existing 11- inch length dimension. #Ho

ever, to take advantage of international standardization o
envelopes in e future, the paper industry has proposed adop-
tion of the 8 /4-inch width. (See ch.-19.)
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Metr1c ungts have been use@ to some extent in varlous
phases of this'profession for many years, and some of the.

base is already metric. However, the customary system is !
the ‘predominant system used. Conversion to a predominant
use of the metric system would not significantly benefit
surveyors and mappers, although some benefit would result
from a single, un1form measurement system on a worldw1de ?

bas1s.,, : .o : » ;

4 . * .

-
K

Even though ome costs would be incurred, surveyors and

: mappers did not expect metrication to present major problems

as long as the "go forth" approach would be followed. Bhls
means that existing land deeds and plots .would not be resur-'

veyed in metric until the land was resold or there was another.

need for the survey to be redone. Maps would be converged
when they are rev1sed or new ones aregprepared.

‘ }g The go forth approach may not be completely poss1b£e
wit

aeronautxcal charts. If these charts are convertef as

they are normally updated or new ones are prepared, .pilots :

may be faced with having to deal with both metric and/custo-

mary charts for -many years. This. could increase the chance

" for error .and accidents. The alternative to .this type of-

‘conversion is a more costly effort to convert; aeronaut1dal
charts over a very short period of time. } L e s

)

In the absence of mandatqry coQNErs1on, surveyors and
mappers generally would not cohMwyert .to a preddminant use of
the metric system unless metric\surveys and maps are demanded
by their clients or customers. oad maps probably would not
be converted until .road signs and odometers were converted.
Construction surveys and maps most likely would be converted

J
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Labor _ o _ ; ' :
: Almost every worker would be affected to some extent if -
the metric system were to be adopted. The major potential.

issues appear to be employee metric training, tools, and
worker productivity. . ° ) _ T
, Workers would need to learn a ﬁgh measurementgl anguage.
_Many industry representatives indicated that metri training
‘for. employees would be. time consuming ang@ costly. To reduce '
these costs, workers could be taught only what is required
for them to perform their jobs, and only at the .time when
" needed. The American Federation of Labor and Congress of
Ladustrial Organizations (AFL-CIO) disagrees with the limited
training approach and believes training should be equal for
all workers. ' e :

In some cases workers' tools are provided by the em- o
- ployer. Metric tool costs would be passed onto customers in
the form of higher prices for products or services. In other
casesy workers must purchase their own tools; the cost.of - ..
which then becomes a tax deductible item to the extent per-
mitted. , L , o LR

The Canadian Government established a 5-year assistance’
program for metric tools estimated to cost $40 million (Cana-
dian). The program is aimed at individuals who are reguired
as a condition of employment to provide their own -measurement-
sensitive tools for the performance of their duties. Eligible
employees are:to be reimbursed for 50 percent of the cost of
new metric tools that duplicate their customary tools because
of metric conversidn. This program neither -applies to self-
~employed persons nor persons who are provided tools by their
employers. The program became effective on April 1, 1977, and
is to terminate on March 31, 1982. ' o

Labor-and .industry officials have expressed concern that
metrication would result in decreased productivity. Until
workers are familiar with metric, they may work more slowly
and less surely and, therefore, would be less productive.
.Several industry representatives anticipated errors by workers
because of unfamiliarity with the metric system. (See ch. 21.)

Medicine and related areas R

Discussions with association o?ficials, selected
~ pharmaceutical manufacturer's representatives, and members of
the medical profession showed that métric units of measure-
are used extensively Th medicine and its related areas and
appear to be particularly suitable because of the small mea-
Surements often encountered. Where the areas’ interface with
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the publlc, however, the customary units are more likely to
-be used. For ‘'some furictions, such as recording patients
.,;welghts and measurements, the customary units are being re-
" placed by metric un1ts.‘ For other agtivities, such as label-
"~ ing and packaglnq over-the-counter d ugs, it appears that man-
datory conversion w1ll ‘be necegsary before ‘the customary sizes

T w1ll be replaced. .

While metric units are used extens1vely, the interna-
tlonally adopted. metric units have ‘not béen fully integrated:

'into operations. When and if the units are addpted, their

use initially may cause some confusion and result in errors.

(See ch 25. ) TP g ' :

Weather S ' ' *

The Department of Commerce s Natlonal Weather Serv1ce
is responsible for weather: reporting in the United States.

% In keeping with the~belief that by passing the Metric Conver-
sion Act of 1975 the Congress intended that the United States
convert to the metric system, the Weather Service began#pre-
paring for conversion.. It has a proposed national plan to.

- ~convert public weather- reportlng to metric units beginning
~in.June 1979 and completed by June 1980. Metric terminology
.would be phased in:gradual y"w1th short periods of dual re-
porting and then metrlcr_ portlng. ‘

- The main 1mpact of convert1ng wedther 1nformat10n would
~ be on the public sector. <However, it is not the public' that
. has voluntarily made the basic decision to convert, but rather
the National Weather Service. The impact on the. public would
be the 'inconvenience of”’ ‘becoming familiar with new units, the
cost of educational programs, and the cost of replacement--
at the, individual's discretion--of weather 1nstruments, such*
as thermometers. It appears there is no. great ‘benefit to the
National Weather Service or to the publlc from the planned

.CODVGISIOD.)

Apart from its educatlonal value as a method of teaching -
people metrics,.conversion of public weather. reporting offers
.no real advantages to the public and would undoubtedly involve) .
‘additional costs. From the evidence presented by the Weather
Service and others, particularly with respect to benefits, we

‘believe that, in the absence of a clear publlc demand oL a
national policy to convert to the metric system, the reoortlnq
of weather data to the general public in metric terms is not
warranted at th1s time. (See ch. 28 )

Eorté
o Because of their high v1s1b111ty, soorts are cons1dered
by metric off1c1als to be an excellent vehicle for teach1nq

-
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- the public to think in metric terms and to draw attqntioggfgﬁ” ERel
‘the fact that a country is converting to. the metric sys§ 31{3 SN
Canada, for example, is following this approach in it FCon=T . \-

- version activities by tryina to convert its highly yif=ible”

‘Sports, such as football, horseracing, and golf. _The-:t
fits to sports for a.conversion are nebulous. 5

b .
LT e S - ' OB i e
RepresentatiVes.of'§elected_sborts in thefMrited States = .
have indicated that metrication:is taking plafe in track ;o
and field events and to a lesser extent in -swimming because. .
-~ of international compbetition. There is lit¥tle activity in .
S other sports with few, if any, plans in,ptbfessional sports.,

v . . . .o i
At the. college level, the National Copllegiate Athletic' -
Association has decreed that all rules and dimensions for
all sports, except football, would be expressed in ‘both -
customary and ‘metric units of measure.- K The Association
will provide the metric measuremerits for the'various sports
in view of what it sees as indications that the United States
ig going to adopt. the metric system. * Otherwise the Associa-
tion has left it up to-each sport to do what is best for |
the sport as far as conversion is concerned. * = -
ate High School Assoc-
gcholastic’athletics,
renged to the accepted

. . The National Federation.of S;
Cow ~iations, the governing body for
o stated ‘that runningsevents shal

"+ metric distances in 1980. .

-Professional football has stated it would declare itself
exempti “if. he United States converted to the metric system.
Spokespersons for horseracing, basketball, and tennis reported
no metric conversion activity in their sports. ‘Officials of
the National Basketball Association and the Commissioner of
Baseball's office have stated that metrication, if it occurs,
would change ,the sport’in that distances ‘and heights would not
be ‘changed but might be expressed in their metric equivalents.

Although no official conversion activity has taken place
""in golf, a spokesperson has stated that some golf courses
‘are now showing distances on score cards and on some course
markers ‘in both yards and meters. (See ch. 27.) :

>

Consumers

Metrication would have an“-impact on consumers in many -
and varied ways. It-would involve changing the sizes of many
products censumers use. ::Many metric product sizes may not be
too différent from those. consumers are now accustomed to, but - {
they would need to learn how much each new measure ‘i§, how.to
- relate the new sizes to the ones they now use, and how to.. -
.determine which product sizes represent good value. - o

Vo
)

s
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. A publ1c op1n1on poll conducted for us by the Op1n1on
Research Corporation showed that , .

'—-fewer than one person in f1ve was aware of the
... national polic e Sl .
e i P 4'y :

: ~;§——more persons believed the Federal Government was d01ng
, more to increase th@ use of the metric system than ~

-any other group,

- ——few persons had suff1c1ent understand1ng of common
" metric terms" , v

--half the people believed they would not benefit from

conversion with the remainder being split between those -

that believed they would benef1t and those that had no.
op1n1on, and

*

--twice ‘as many people were opposed to metr1c convers1on'
than supported it. :

Other public op1n1on polls show that more people oopose than
support convert1ng to the metr1c system. -

-

Metr1cat1on prov1des an opportunity to establish more
logical package sizes that could make price comparisons
easier and adopt measurement terms that could be more easily
understood. These objectives, however, could be achieved
without converting to the metric system. Whether these oppor-
tunities can be realized through metrication will depend
on (1) producers' ability to change the container sizes,
(2) willingness of producers to - abandon traditional sizes

-and ‘marketing techniques, (3) costs, (4). government regu1re—

ments, and (5) pressure received from government aqenc1es
and consumers to make changes.

‘ Only a few grocery products, other than beverages, have
been converted into round metric quantities, such as 1 liter

-or 1 killogram. The grocery products industry saw few Benefits

in changing container sizes. It has been reluctant to convert
because it feared there would be adverse consumer reaction, -

-Almost 80 percent of the large corporations in the food 1ndus-
" try we surveyed believed metrication of the industry was
~inevitable. But 54 percent believed the disadvantages of

converting outweighed the advantages. There lappears. to be

no compelling need for the grocery products 1ndustry to con-

vert its producfs to metric sizes. T : R

. a.

‘Metrication of many grocery products cannot be done on a
voluntary bas1s. Many States have laws and regulations which
requ1re the use of customary sizes for products, such as‘
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-relating to their needs.

"believes tWat other co
~clothing manufacturers.

~in_the marketplace. Without a firm Government commitment,
' . ' ~ . . ! . ' .'

LR

o

bread, flour, and -butter. Most States also have weights and

- measutes laws or regulations$ that tend to limit the use’ of -
. Mmetric measurements for retail

. national policy if the grocery products industry voluntarily
decides to convert, the U,S. Metric Board will need to work

scales. Under the current

closely with the industry, government and consumer represen-
tatives to -ensure that when possible, rational size changes
are made which benefit consumers.’ The Secretary of Commerce -
would need to develop new voluntary size standards. '

It -may be that the increased use of unit pricing would

be of greater benefit to consumers than convertind many prod-
ucts to metric. Increases in the use of unit pPricing would
facilitate price comparisons and be easier to understand.

Also, unit pricing is.not dependent on the use of standard or

rational sizes which can be difficult and costly to achieve - -
and would permit producers to make their products in sizes '

The Elothing‘indusﬁry is in the early stagesjof con-

verting products to metric. We did not identify any clothing
being manufactured in metric sizes but some producers are

- showing metric equivaléqts on their labels and on home sewing
- patterns. A trade association of clothing manufacturers has

o

concluded that metrication offers an opportunity to.develop ..
more uniform and rational garment- sizes ‘gnd size numbering

systems for clothing labels, The association, also concluded

that'QOvernmentfaid will be needed to study human body

f,\measurements so that new clothing size standards can be

developed.” An NBS official-estimated that a body measure-
ment study would cost between $5 to $7 million. The industry
nversion costs would be minimal for

. - “

ManyfconSUmet products are not exported to other coun-

tries; producers of those that are seem :to have little problem
with the measurement system used.  Other .countries exporting
“products to the United States- change the sizes of their prod- .

ucts to U.S. sizes when necessary.

R hY ) R o . )

If consumer products are to be converted to the metric
system, it must be because other more essential national ob-
jectives are being sought. Because the benefits of converting
consumer products, to the metric system .are so nebulous, the
U.S. Metric Board shouéd give serious thought to how,thq average
American consumer would be affected and whetHer conversion is
necessary for the well being of the consumer}and the Nation.

. If the United States continues to implement its present
voluntary metrication policy, it can.expect much confusion

'-35 - . | o
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- some product sizes w1ll convert and others w1ll not under ‘the
current national policy. -Proliferation of package sizes may
result. Constmers may.not be able to understand many size
de51gnat10ns, and 1t may become d1ff1cult for them to make.
' value comparlsons. - ‘
If areas affect1ng the consumer are -to bé. converted,

. consumers .should have.a. v01ce in the deéision. The Government
... will need to undertake DUbllC awareness programs. These ‘

-should be coordinated with conversion .and promotion actiyities

that take place . ‘in ‘the public and prqvate< ctors,, Both sec-
tors should share the burden and will neé to work together.-
Beverage case study -_} |

‘ The beverage 1ndustry DrOVIdeS a unloue opportunity to
look at metrication in the United States, part1cularly with
respect~to the effect on eonsumers. -Some beverage 1ndustry
officials saw metrication as an opportunity to improve in-
dustry operatlons and benefit consumers.. Others saw it as a
costly change that would not benefit either the 1ndustry or
its .customers. Some.said they would not convert unless forced
to by the G0vernment. Their views were affected by. factors,
such as exports, imports, marketability.of products, compe-
‘tition, Federal and State laws,. and the costs 1nvolved to
adjust product containers to d1fferent sizes.

b

Some conver51ons made by the beverage 1ndustry may have
benefited consumers and the industry. But other conversions.
+and related act10ns have been harmful to consumer 1nterests.

The wine “and d1st111ed sp1r1ts 1ndustr1es are totally
‘converting the;r products to metric sizes for marketing
reasons. Both are regulated by the .Department of Treasury's
Bureau of Alcohol, Tobacco and Firearms.  However, the
producers recuested sthe change. Many of their products
are now be1ng sold in .metric sizes.” ‘The conversion period
-,for wines began-January 1, 1975, and will be’ complete by
January 1, 1979, For distilled spirits-the conversion bedan
on October 1, 1976, and will‘be complete by January 1, 1980.

Follow1ng the favorable sales experiences by one soft
.dr1nk producer, several other major producers have 1ntroduced
metric sizes in many areas of the country. Soft drink pro-
ducers believed. there would be an increase. in the use of ‘the
metric system in the United States; therefore, new container
introductions should .be in metric., But the soft drink in-
dustry did not plan an overall metric conversion in the near

) future.,
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. The beer 1ndustry sells all its products. in customary
sizes and did not plan to convert to metric sizes. ‘Some
. brewers, however, show metric eguivalents on their labels.

Most m1lk conta1ners show metric eou1valents, but all

——————milk-is—still-sold—in—rational- customary s1zes“WMThe 1‘71dus—“~

try has no plans to convert to metric sizes.
- ? .

. While further adoption of ratlonal package sizes is a
laudable objective for beverages, it is one that could be
achieved without converting to the metric.system. _ :

, Conversion of wines and distilled spirits was facil-
itated because their sizes are regulated by the Federal
Government. Milk and beer sizes are also requlated but
'size regulation is performed by the States. If m11k and
- beer are to be converted to metric sizes, coordination
-among the States would be desirable. Soft drink sizes are
not regulated. Additional improvements are possible to the
sizes now used for soft drinks and beer,.and some chapges
may be desirable; but, conversion to metric units could re-

sult in adopt1on of new sizes which do not benef1t consumers. .,

~ Metric proponents have stated that consumers will ben-
efit if rational metfic sizes are adopted which would make
price comparisons easier. However, our study of the bev-
erage industry showed that metrication does not necessar11y
prov1de assurance that beverages will be manufactured in
sizes that will be easier for consumers to understand and
make prlce compar1sons between.

v -

5
- In distilled sp1r1ts, for example, before the conversion
began, 94 percent of sales were in five customary sizes--1/2
~gallon, ‘quart, 4/5 aquart, pint, and l/2 pint. Except for
the 4/5 quart, all these customary sizes were mult1ples
of one another, enabling tonsumers to make price comparisons
between most sizes. The 200-, 500- and 750-milliliter and
the 1- and 1.75-liter metr1c sizes which will replace them
do not provide as much ease of price comparisons. . The 200-

milliliter and 1.75-liter sizes, which are the most difficult

to make pr1ce’compar1sons with, are the' Sizes in which the
1ndustry made the highest price increases when metrication
took place. The Bureau.should reevaluate ‘the select1on

- of these sizes, - /2
)/.\ .

Most w1nes ‘and distilled sp1r1ts that were converted to
metric sizes experienced unit Price increases greater than
those that did not convert. Our study of wine prices showed
th1s extra 1ncrease to be 2. 9 percent in the conversion from

.
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4/5 ‘quart to 750 milliliters; 10.5 -percent in the 1/2 gallon
- sto 1.5 liters conversion; and 6.7 percent 'in‘the gallon to.
-3 liters conversion. The conversion from 4/5.p1nt -to 375 3
milliliters resulted in a 0.4 percent less increase than
‘,nonconverted products. For distilled spirits opr compar1son

of pr1ces showed the extra iricrease was 6.1 percent in the
conversion of the 1/2 gallon to 1.75 llters, 0.7 percent-in
the .4/5 quart to 750, m111111terxconvers1on7 and 1l1.4 percent
when the l/2 p1ht was converted to the 200 m1ll1l1ter.
Wh1le the 1mpact of the wine and d1st1lled sp1r1ts con- N
versions on consumer prices-has been largely detr1mental so
far, it remains to be seen whether the practice of increasing
" prices of converted products cont1nues throuqh the rest of
the convers1on perlods. _ . : :

« , -The Bureau cf-Alcohol, Tobacco and F1rearms and the ‘wine
o and)d1st1lled spirits industries, in carrying out the first.
complete national metric conversion of a consumer product,
had a unique respons1b1l1ty to adequately inform consumers of .
the changes. The 1ndustr1es requested the Bureau's approval
to convert to metric sizes, and the Bureau gave its consent.:
* These organlzatlons have not adeqguately’ advised consumers.
" about the size changes being made. As a.Government agency o

responsible to the public, the Bureau should have ensured S,

. that. its act1ons protected the: publlc 1nt¥rest5 Because it -
did not: do this adequately, consumers were _not adequately -
served¢ The Bureau should expand it: pu awareness. progvam
to beEter inform consumers about the e changes be1ng made.-

On the other hand ‘the soft drink indust y has begun'
marketing some of -its products in rational metric sizes. If
this trend cont1nues and a complete conversion is made to met-
ric sizes, price comparisons should be easier for- consumers.

It has been,stated, at least in some instances, that prices

were not increased when.conversion occurred. However, we'were R

.~ unable to independently ver1fy the actual pricing of soft
. drinks that had occurred as bottlers made conversions to met-

-ric s1zes.

, The convers1on per1ods used for wines and distilled:
spirits were adeguate ‘to meet the needs of ‘these ‘industries
and of the glass industry which supplies the bottles used.
These conversions have shown that’selection of proper
conversion- perlods helps to reduce .conversion. costs. If
the United States converts, it will be beneficial for.con-
sumers if products are converted in short time periods so .they-
‘do not have to use two’ measurement systems” in ‘the ‘marketplace-"
for a long perlod of time. Yet, ‘an adequate period of time

" is needed to minimize conversion costs. The needs of both
-would have to be balanced. (See ch. 26.) ' :
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_GOVERNMENT

No overall metrication policy or plan has been developed

to guide Federal agencies. Many agencies have or are devel- "

oping a policy and a number have or are develooing specific
—ﬁplans—tomgo—metricr—“Generaiiy7“the“aqénciés"hEVé“Ewﬁaliéymaf””7

following industry's lead and coordinating their efforts. ' .
However, some agenices, such as the Federal Highway Adminis-
tration (see ch. 10), the National Weather Service (see ch.

28), and the Departmrent of Agriculture (see ch. 22) have been
. ‘proceeding on ‘their own and appear to be propelling: metrica-
tion. Such actions give .rise to impressioms that the Federal

Government is mandating conversion as 23 percent of the per-

' sons interviewed in a public opinion poll conducted for us
- *(see ch. 27), and 42 percent of the small businesses respon-
ding to our questionnaires, bel}eve (see ch. 5).

. The overall metrication activities of Federal agencies
eed direction and coordination to ensure that the Government
akes a consistent approach to metrication and that Federal

‘agencies do not force conversion activities to occur, con-
trary to the intent of the Metric Conversion Act of 1975, -

. Other countries with a Government commitment to convert
. used Government purchasing power to -aid the conversion pro-.
cess. This is particularly true in what we identified as a
. = "chicken and eaqg. syndrome" that occurs when manufacturers are
‘¢ willing to produce. in métric once.their customers order in
‘metric, and customers .are:willing to.buy in metric once the
manufacturers are producing in metric.  Government purchasing
 -powers could be used to breach this Jlog jam by ordering in.
% ~petric on a sector-by-sector ‘basis once a commitment to con-
vert is made as was done in Canada. : o

There has been someé discussion of the use_ _of the metric
system as a means to achieve standardization’ ifi NATO.. The
- problems of standardization within NATO are the result of a.
multiplicity of research, development, and production problems
of the member countries.. It is generally acknowledged that
political, economic, and social-condi;ions_often'take,priprity
over standardization efforts. However, standardization of
NATO's weapons is a very important objective. - Nonmilitary -
factors, such as inflation, .unempldyment,, balance of payments,
and the maintenance of a strong industrial capability must
be considered. Thus, in our opinion, even if the world was
. metric today, NATO would still have its standardization prob-
“lems. (See ch. 22.) =~ = . L S o -
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,'_U.S}'Metric Board . . 4 . -
~ All 17 membérs of the Board were nominated by the Presi-
. dent and. éonfirmed by the -Senate during the first half of
1978. ‘Although the Board has met, it had not really become
————————fullymoperatlonal at-the- t1me this.report.went to. prlnt.tn_LM;“_mm_

~

~ The" dut1es of the Metric Board put it in the p051t10n
of a central: planner and coordinator. The Board should
v . not placer 1tself in a position where it is perceived to be
‘an .advocate or opponent of metrication. The intent of the
Metr1c Convers1on Act of 1975 is that the Board 1q to be
neutral : . )
-»

4 The conseﬁsus of respondéhts to our questionnaires was T
that the principal role of the Federal Government. would be to
counsel and advise interested part1es on metrication and
" coordinate metrjication activities. More respondents believed
<that- target dates should be established by the U.S. Metric
‘Board 1n consultation with industry than @y any other group.
That is, #the respondents believed they should have a say in
“the target dates. ,
. "”ﬁ! .
We agree that spec1f1c tarqet dates for each sector that

voluntarily. decides to convert are needed. All affected. par-
“ties 1nclud1ng ‘consumer’s, should be involved in making the
basic decision ‘to convert .or not. They alko should be involved
in developlng a plan and setting target- dates. The decision:

~ that a sector has voluntarily decided to convert along with *

. the ratlonale should be made public. Public hearings which s
are authorized under the Metric Conversion Act of 1975 should
.be" held . for those conver51on plans that affect the gereral

) publlc.

-

'1'\' Convers1ons have occurred w1thout ‘a Metr1c Board " For
* example, even before the NBS study, the pharmaceutlcal indus-
try basically converted to the. metric system in some of its
internal operatlons. The automobile industry is proceed1ng
. e with metric conversion without the involvement of the U.S.
N Metric Board. The wine and distilled sp1r1ts industry like-
' wise has planned and coord1nated its conversion w1thout the

Metr1c Board. .

P * Some aspects of these conversions have not benefited -
< .«-- everyone as much as possible, but without compulsory powers.
' the Metric Board might not have been able to solve-these
problems. The Board was not provided any such powers.

o

Eviat
L2
‘
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. States -\ C : &

State governments generally adopted a wait-and-see atti-

tude about converting, although many support conversion.

In discussions with State officials, we. found little agree- .
ment, even among departmentsfwithinMStates,mabout‘whenfmwhere,;4w~_—

'ing into conversion out of phase with other States,  thereby.” .

‘States fear becoming a "metric igland" among. othe¥y nonmetrfgf

neighboring Stateagw g AL AR Dui e

| . Py T T
.~ _Any Federal metric activity %hould{ﬁé c¢dordinated with" °
the States. ' (See ch. 23.) - L ey,
L o o TR T Y R
Education . = . v . - :ffii'liﬂ'qfv | .Y,

‘priated for metric education--eleméntary;%technio

and how conversion should take place within State governments.

Most States belieVe.that their metrication efforts. would.

‘be facilitated if the U.S. Government would establish target

dates for voluntary conversion, provide financial and techni-
cal assistance to States, change all Federal laws, that specify
use of the customary system and develop a national metrication

.K'plan; Slightly more than 50 percent of the States also be-

lieve that making conversion mandatory with established dead-

lines would help States convert.

We identified five States which passed legisiftion promo¥- - L
ing metrication. A few others have proposed metric legislation :

but it had not been passed. Most of the.States, however, hag . .-
not seenifit to introduce or amend laws to support conversion). = 4.

- R S

. Metric conversign,is seen by many/gtate'gpﬁerbhéﬁfsfash1u « oL
a noncrisis-oriented; expensive activity with very: few . .- Dohgei
near-term benefits. They also question the wisdoffi.of.proceed- A

Creating a confusing and possibly dangerous efivironment for-
interstate travelers and those engaged: in interstajte. commerce .5

L P
Education, *

15,

. s . . - - ..‘,- . ‘~\/:‘-_ _)‘>~ ’_
The Office of Education, Departmentfof-Hééltq,f

~and Welfare, has been-involved;in;metric edu tioﬁ,since*l972\:1., o

Programs funded by the Office 6f Educatjon. ve ‘been designed . - -

to develop metric eddcation instructional mateérials in woca-

tional, technical, and adult education @nd'ﬁeaéher'tpaihihg SR
materials for people with sight handicaps;:Eeading,dﬁﬁfipul}“;l"‘
ties, and other learning'deficiencies; ;T g%“-.”.;?~ T, N

~ Other funded programs were d@rected;gowardgégvélop;n@‘ug N b
working models which States and . territories tould use-in -the 7

"transition to metric educatipn%and:plamningsh0wf;he«Natidn's;;Th.;;

educational 'institutions can'best.pregapeﬁAmefigans_to under—" g '

- stand .and use metrics. Those-progtémskwete7suppor;edgﬁg;the;_f i
‘Office of Education through funds:-not. specifically ‘approc ~ . ', f%?

a1, &dfle, . *
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‘and research ﬁunds. Leq1slat10n'passed in. Auqust 1974, how-
ever, spec1f1cally provxded for metric educatlon grants in
fiscal years 1976, 1977, and f978._ A’ total of $6.3 million
was approonlated for this grant . proqram.' It appears that
before additional funds for metric education are considered,
— . the_education-effort shoul,
: with whatever metrication plans ahd ‘efforts ‘exist in 1ndus-
try, Government ~recreat1'n, merchand1s1ng, and other sectors.
f :
Educators stated that the metr1c system is easier to.
learn-and teach, and results .in fewer errors._ It has been
stated that teéchers would - have more time for other educa-
tional efforts bécause metrics can be learned more qulfkly,
’ but we d1d not fxnd as consensus on this.

’ f"\ ,.

In the schoq}s the trend is toward'metrlcs as children.
ﬂ,arefbe ng ‘t&ught the'metric system throughout the Nation.
"Allfstatpyeducatlon agéncles supported metrication. In-fact,
13 Stat;s Jhad séet 198p as the target year for the school sys-
: temsgln those States to be teaching predominantly in the
/53[ _metric system.-. waeyer, ‘this trend may be harmful because
}Jﬁw such dates havé ‘not ‘been coordinated with any other conver-
LR ion: ‘actiyity gn-our 'economy or society or with an anticipated
;T 7V-need. Thus,  tHere: '‘may be. a-generation of children who were
P SMAfT: educated ‘$4nsmetric trying to function in the cus-
kto;ary,sy tem 1n)t@e Un1ted States. - -

The.questlo uherefore arises. as to how much each school
system should tea%h .and when. .It s obvious that some metric
{A,_ eduaatlom is advisable. - State education agencies' views -
n‘wf differed on how-long-a p®riod of dual . measurement capability
~would: be néeded by gstudents. Depending on the long-range .
;J_; 1metr1€atton t1metable of ,some industries and the possibility .
u_Féjw t. so qments of- the e%bnomy would not.convert at all
2ty \u der’ a. luntary pol;cy, £ is likely that the customary
Y system uld. need to be taught along with the metric system.
.What is used predomlnantlx in the community should be the
.-_j ‘predomiffant system taught in the schools. Our educational
“u systiem needs gulganc%,on ‘the national pOllCY and its imple-
mentatlon. (See ch 24.) . :

F A

;‘\Fi“ Legal 1mp11catlons .Jlfﬁ

ordina ces, odes at all levels of Government to see

fW}_;;' Metrlcaloﬁéfomld require reviewing laws, regulations,
"* whether ther measurement-sensitive provisions that would

~are€

5 v _"Qnged Thus would be. an enormous undertaking.

,g;_‘_ Under. theﬁ?f: ent nat10nal policy where there is no comm1tment
“to convert, t would be even more. d1ff1cult .

RTINS P: 1)
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It could be viewed as an opportunity to make improvements
and eliminate those laws, regulations, ordinances, and codes
which are obsolete .or unneeded, but metrication is not nec-
essary to make such changes. The process would ent#ail the
- expenditure of a considerable amount of time and money, and
' -much.confusion’ would result if some legal provisions were. . .. . _

converted and others were not. .
Various officials in the private sector havé been con- .

cerned- that jointly planhed metrication activities could

subject participants to law suits under the Sherman Anti-

Trust'Act. The Department of Justice has provided guidance

on steps ‘industries can follow when carrying out their met-

rication activities. (See ch. 29.) - .

‘BENEFITS

Ascribed benefits of metrication are not as closely

. related to metrication as they are claimed to be. Most are
'goals which have previously existed and have been achieved to
varying degrees under the current system. Although proponents
view metrication as the vehicle to achieve them (to & greater
degree). It is doubtful that many of these benefits would

be achieved-through metrication without incurring costg which
would partially or wholly offset or even exceed the ue of
‘the benefits. Also, certain benefits, ;such.as increased
standardization afd rationalization of,consumer products;,
might be unattainable without the imposition of Government
laws and regulations. T :

The often ascribed benefit that the metric system is _
easier to use.and results in fewer errors is genérally but not.
universally accepted. Ther'e was some disagreement from small .

- businesses. The value of such a benefit capnot be determined,
but it may be one of the. few direct benefits of metrication. . .,
. . . : _ - .
. .. *Both the proponents and opponents have expressed con-
cern . over the effect conversion would have on U.S. trade and

relations with foreign-countries. _'However, the effects _

of metrication are not as clear cut -as either the proponents

or opponents contend. We could not determine from available

~sources the extent to which U.S. trade will be affected,

either in the short or long .term, by a decision to become

. predominantly metric or to remain predominantly customary.. . , -
The effects of metrication in promoting or deterring trade

are presently considered by the firms we contacted to be
relatively ‘insignificant, and companies in the forefront of °

metrication, appear to be pursuing conversion for reqsons

other thanra‘POSSibIe:favorable impact on trade.
. _.‘53"... L.
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A majority of 1arge bus1nesses believed conversion MouPd
facilitate trade because a common measurement language would
_come into use. Trade is also facilitated where the same: ,31
~language is used. But an even larger major1ty 1nd1cated R
did not expect any significant change in either exports’om,
pnmimports as—a-result-of conversion. A majority of. themflrmS‘p

cited factors, such as competitive prices, high product
quality, superior technology, and good reputation and r 1a—
- bility as being of major significance in promoq1ng expo ts.
. The- des1gn and manufacture of products and engineering stapd-
ards in either metric or customary units were not cons1dered
" to be a s1gn1f1cant trade factor.. ' : g

. Some.view metr1cat10n as an opportun1ty to 1mprove 'F ;
‘production efficiencies, fac111tate technological advances, ’
and make other worthwhile changes. While metrication could -

- provide the opportunity or vehicle for such chapges, there is
“— no assurance of achieving them. Also, it generally was unde-
terminable whether the cost of metrication would be offset by
‘the value of the ascribed benefits. Of greater. importance
was the fact that most, if not all, desired ehanges could be.
achieved under the: present measurement system. : i

_ These benefits could also occur -with the replacement of
‘ obsolete equipment and facilities or when other changes -

o occur. If equipment or facilities are sub]ected to premature )
obsolescence becausge of metrication, this would increase the
metrication cost. Any increased efficiencies due to new
equlpmeg£ would have to be weighed against the cost of the
change to determine whether or not, metr1cat10n would resu1t
in a net benefit. : : v

Whenever the questlon of metr1cat10n benef1ts is brought
up throughout the metric movement, increased standardization:
and rationalization.is given as the answer. Standardization
occurs when the number 6f standard items and products in- _
creases. Ratlonallzatlon occurs when'a limited set of product
sizes in a rational series is established. Eventually all-
S sizes not in the series are- e11m1nated, generally resu1t1ng

< in a, reduction in the number of sizes. . :

Present sizes have developed over the years.in the
marketplace to meet demand. For some products, industry
officials believe that most of these sizes meet thelg
needs. » Substantial. standardlzatlon and rationalization
has been achieved under the present customary system and is

a cont1nu1ng goal.

There 1is 11tt1e doubt that 1ncreased standardlzatlon
and rationalization could result in benef1ts, but the costs
of achiev1ng these ascr1bed benef1ts are unknown. Increased

. - 44:_ >
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standardization and rationalization could be achieved using
. our customary system, but proponents viey metrication as an
_opportunity or vehicle to achieve the results. However,
metrication would result in dual inventories of customary-
and _metri’c-s‘izgtems for a considerable amount of time, ‘ ‘

—————particularlyi hose--industries-wherg-equipment-has—a-long """
' life and spare parts have to be maintained. This would be
a very critical problem f¢r many industries, suppliers, and.
retailers and would cost/an undeterminable amount. Only
after the period of qu inventories has elapsed would it
be known whether ificreased standardization and rationaliza-
tion has resulted and at what costs. Also, if metrication
occurs, many standards will have to be reviewed at substantial. .
cost in time and money. ~ , . e,
There is little assurance of achieving increased o
standardization and rationalization because the use of stand-
ards and the selection of product size is generally on a
- voluntary basis in the United States. Some other céuntries
have more control over standards and the size of products.
.“"  _Also, there is little assurance that a new proliferation of
) ~sizes would not occur even if initial standardization and ra-
tionalization can be achieved. It appears that Government:
controls. might be required to help ensure that standardization
~and rationalization would be achieved-and maintained. We - ’
. believe this generally wouldfbevoﬁbosed by the American people
and industry. - L Lo v -

S Some persons claim that consumers will benefit because
' the metric systemsis easier to understand and price compari-
sons will be easier to make. The premise .that price compari-
e, sons could be made easier depends on the willingness and abil-
ity of producers to change to rational seri&s of sSizes. It is
quite likely that changes to' government laws and regulations
‘- would be needed to ensure that rational ‘package sizes would
be used. For some containers, such as cans, size conversions
‘would require a considerable expense that quite likely would
'be passed on to consumerg”in the form of higher prices.

L 4 G, . )

It may be that the increased use of unit pricing would
be of greater benefit to consumers than converting many sizes
.to metric. Unit pricing would facilitate price comparisons
L ;. and be easier to understand. Unit pricing is not dependent. -
2+ . . on the use of standard or rational sizes, which can be diffi-
. cult and.costly to aghieve, and would permit producers to",

" make their'pjéducts~in sizes relating t® their needs.

'

. .There is no compelling reason for many consumer products
. and sports to convert. For most consumer products and for
activities such as sports, no major benefits would occur to

LA
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-———~—~theirmproducts t0--Uy Sw~slzes»when necessary

-

either producers Oor consumers byfconverting to the metric
system. Many consumer products are not exported to other

~countries; producers of those that are seem to have little

problem with the measurement system used. Other countrles
exporting products to the United States chanqe the sizes of

COSTS_

The total cost of metrication for the United States has
not "been determ1ned, and -it appears that it is difficult to
develop a valid estimate. Australia, Canada, and the Upited
Klnqdom were unable to do this for their conversions. The

~ 3-year NBS study publlshed 1n 1971 also was unab}e to provide

such a flqure

" Proponents have claimed that while costs would be in- :
curred to convert, the costs of not converting would be
greater. These latter costs are viewed as opportunities lost
by not convertina. As difficult as it is to determine the
cost of conversion, ‘it would be even more difficult to esti-
mate the cost.of not converting..

Generally, the #nitial metrication cost estimates for
a company have been higher than the actual ‘cost. This

. seems to occur because an organization's initial reaction

to metrication is that many machines, other assets, and

' supplies will have to be-replaced. However, once a de-

cision to convert is made and suborganizations are told

‘that they are to absorb the cost or a ceptral body is

appointed to review all claimed metrication costs, the
next cost estimate 1nvar1ably is less. They take courses
~of act10ns which minimize the conversion cost. This .is

‘unot to say that the costs are not large or that they would
‘outwelgh potential benefits or vice yersa. Generally the.

necessary cost information is unavailable. to make such
a determ1nat10n.

. Most bus1nesses that -are convert1ng told ‘'us they did not
keep track of metr1cat10n costs . but just absorb them in their:
normal operations. Cost information is considered pro- :
prietary by most firms, and therefore, metr1cat10n cost - _
data was seldom released to us even when available.” Howaver,

* the majority of f1rms belidved that metrication costs would

be substantial. Our review showed that whatever the costs,

hthey generdlly w1ll be passed on to the consumer, -

-

/\

If metr1cat10n can be phased 1nto an operatlon under a
normal replacement program; the cost would be much Yless than
if items have to- be replaced earlier than normal just to
make themtyetrlc. Also, if a conversion kit is used or a

-l46 -
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y . .
part replaced rather than replacing the entire item, the
cost is much less. This is assuming some outside force or
.pressure,does%not,dictate conversion at an inopportune time
or manner. An example of this would Be .if a major customer
required all its suppliers to provide metric -products and

e suppliesTw~A~supplier—probablyf‘“Dla”ﬁbf“éffafawto lose this
major customer's business, and wéuld have to convert some, :
if not all, operations to metric_gnd replace equipment before .
its useful life had expired. : ‘ T

: , ' : » .

Some of the major cost areas include training and edu-
cating people; converting computer systems, data bases, and
standards; changing laws, regulations, ordinances, and codes;
maintaining dual inventories: purchasing hand tools}: changing
product sizes; and familiardzing consumers with meéti'ic terms.

Personnel would have to be trained, but the costs can
‘be minimized by providing only what is needed, to those wh
need to know, and when they need to know ‘it. But some seg-
ments of organized labor want a much broader training progra
for -all workers. Metrication could result in decreased
productivity temporarily as employees acquaint themselves.
with the new terminology and product sizes.

State education authorities feel that metric education
- can be .incorporated into the school program at, little cost
.after teachers are trained. "However, costs fo¥ travel to
training sessions, payment of substitute teachers\w&ile‘ )
regular teachers are being trained, and stipends toteachers -
for additional time in training and purchase of materials
+ could be’substantial. On the other hand, in-the classroom,
¢ metric instructional materials and textbooks ‘can be provided
~ . at little or -no-expense ‘as expendable materials are replaced
- and textbooks are obtained during a normal replacement cycle.

In addition to formal education, there would also be a
cost for a public information.program which would have to be
conducted both on a national and local level by all ségments
involved in copverting both in the’public and private sectors.
They all wouldphave a responsibility in educating consumers
B understanding and using the metric system.

o Conversion of computer systems and data bases, .along with
-other adminidtrative material, could be a significant cost,

but there is very little metrication experience in this area
"to date. .. L : S

\
-

: i . . It is generally recognized that converting existing
fr.iggtandards.or developing new metric standards would be costly
- ®and time consuming. We were not able to obtain an overall ‘
" estimate of how much these costs would be. -
. . ) o . . : . .

T e
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It is qenerally agreed that for many 1ndustr1es the
coss of maintaining dual inventories' of customary- and metric-
size parts for many years will be significant. Many indus-

. tries would want the shorteést feasible conversion period to
shorten the period of dual inventories. Others would want
———to extend the conversion period-in-order—toalléviate somé-
of the costs of equipment adjustments and replacements by
“having the changes take place at an opportune time--generally
when "a change would have to be made for other reasons, such
as replacement:-due to obsolescence or worn-out egquipment.

In some cases, workers' metric tools have been provided
by the employer. These costs would be passed onto customers
in the form. of higher prices-<for. products or services. 1In
other cases, workers must purchase their own tools, the cost
-of which then becomes a tax deductible item to the extent
permitted. Government subsidies have been proposed By some
for the purchase of metric tools needed By U.S. workers. In.
this case the cost would be passed onto he taxpayer.

- Metrication would require rev1ew1ng laws, regulations,
ordinances, and codes at all levels of government in the.
United States tp see whether’ there are measurement-sensitive
provisions. that would need to be changed. This would be an
enormous undertaking. It could be viewed as an opportunity
to makguipprovements and eliminate those laws, regulations,
ord1na@gr,;-and codes which are obsolete or unneeded. However,

the. pr%%%,s wguld entail the’ expendlture of a cons1derable

amount o”‘t1me and money. -

| CosTs LIE WHERE THEY FALL *© . -

One of the pr1nc1p1es of metr1catlon adopted by all the
converting countries was to leq the costs: lie where they fall.
" In other words, metrication would not be subsidized. There
were some exceptions to this pOllcY The policy was recom-
mended in the 1971 NBS metr1c study and has.been adopted ‘in-
ternally by most’ convert1ng firms. Many firms have adopted
this pr1nc1pleiby requiring suborganizations to absorb metf

‘rication costs in their budgets and operations. If a sub-
~organization, firm, or industry knows it will have to absorb

" the: costs, there is a tendency to keep the costs down to
remain compet1t1ve. _However, in most cases it appears- the
costs - w1ll be passed on to the customer.

I1f Federal f1nanc1al ass1stance is ava11able, there could
be a d1s1ncent1ve to control costs because someone else, in
+this case the taxpayer, would be picking up the tab. A number
of industries indicated a desire for Federal financial assist- _
rance in their conversion efforts. However, this would likely
prollferate because once one sector is granted ass1stance,

i : - : 6‘ ) .
" , ) . ,
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undoubtedly others will want assistance also. Already there
has been some discussion about the need for assistance for
the scale and apparel industries, small businesses, and
labor. The 1975 Act did not establish;a cost policy and

did not provide for Federal financial jassistance. Some of
the converting countries, all of whom had a national commit-

— 7~ —ment to metrication, did provide some financial assistance.
Two of the four converting countries that we were able to ob-
tain information on,. granted exemptions to taxes on the pur-
chase of equipment relating to conversion on the premise
that the Government should not increase its revenues through
conversion. Also, Canada.provided financial aid for certain .

workers' metric tools. ./ R

.. We believe that the principle of having costs lie where
~they fall should be followed with regard to conversion activ-
ities. If a sector cannot convert without government assis-
tance, then it would appear that it may not be in that sec-

" tor's best interest to convert to the metric system. r

' SAFETY HAZARDS AND ERRORS J)

‘Concern has been voiced in several ageas about safety
hazards occurtring during a metric conversion. One area of
concern is domestic air operations. 1In the United States,.
all air operations use a standard for measurement which is
.based entirely on the customary system. The U.S. aviation
community sees no reason for conversion. Aviation officials

' ‘are concerned about safety if the terms used in air opera-
tions are converted to @a total metric system. With the num-

. ber of aircraft and persons flying today, we have been told by
those ‘involved that there might be serious air safety conse-
‘quences to such a mass conversion. ‘ o : -

_ Theﬂ‘ialso.has been some concern raised in the medical
-field about safety if all measurement terms are converted.
to the international metric system (SI). The medical field

» currently uses some metric terms that are not accepted in
the international metric system. . S :

The conversion of some home appliances where heat is
involved has raised some concerns. The user might confuse
Celsius and Fahrenheit terms and touch an appliance that ,

- was thought to .be warm when it is actually very hot. The
result might be a serious burn. .

°

o Industry might have a similar problem with" thermometers
# 4  and pressure guages. For example, at an aluminum plant a’
' control operator set a temperature guage on a furnace at a
level which he thought would heat an aluminum ingot to a i
- workable temperature. . However, the guage was in Celsius
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rather than in. Fahrenhelt and instead of a heated ingot,: the'
inner furnace was covered with molten’ aluminum. .

LI '
We do rot know how serious these problems might be, b
but they are concerns ‘that would have to be dealt with 1nr
a metric conver51on. )

s <

METRICATION LESSONS LEARNED BY
OTHER COUNTRIES

, Regardless of the differences in phys1cal and economic
characteristics and types of governments q.;ween the countries
that have converted or are in the process Of converting--
Australia, Canada, New Zealand, and the United Kingdom--and
“the United States, their experiences could provide valuable
guidance if the United States adopts a national pOllCY to.
conver t. We believe these countries' metrication experiences
have shownvthat certain principles should be adopted if the
United States is to convert to a predominantly metric system
of measure in an efficient and economical manner and within

<« an optimum per10d of time. _ s "

‘A firm Government comm1tment is the principal lesson'on
which the other- lessons are based and all four countries -
agreed that it is the underlying necessary principle of metri-
cation. The pr1nc1p1es or lessons learned and the currght
pos1t10n in the Un1ted States\are as followsr

. Lessons learned by - status in the
other countr1es o , - United _States
(1) A clear and f1rm Govern- . The United Statesrhas.
- .ment commitment to convert not adopted this
"1s necessary’ to achieve a policy, and there'is

successful conversion. - much “confugion as to
x : whether the United

States is comm1tted

- A to a metr1c America.

(2) A central body should be  The Metrlc-Board hag?_",/
established early, shortly © 'not.become fully op€ra-
after the national commit- . tional--over 2 years
ment is made, to plan and : after the passage of
coordinate the conversion ° . the 1975 Act--at the

and inform ‘the various: : " . time this report went
..~ sectors and the publlc of - to print. "
; metr1c act1v1ty - o
’ =50 =~
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(3) .

(4)

‘%. y._ 2

"y !f/

(5)

(6)

.

- Lessons learned by
~other countries

A well developed plan
‘must be prepared and
effectively implemented.

-A 'successful voluntary

caonversion must even-
tually become mandatory’
through laws and regu-
latlons, etc., in order
that the metrication
grogram can. be completed
.Necessary exceptions
should be permitted.

3

An overall target date
fmust be established for
?he country by the Gov-

‘target dates must be

.establlshed for the

arious sectors by those
ffected

guately informed and
ducated, as
ﬁust be madeﬂ,i'
ncerns. Co
"6f the retail”

ghe Dub11Cfmust be ad-

gentor is

:&he most difficu¥t and
‘Must receive special

Tattentioh.

I . L
£ R
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iernment, and specific .

Yot

Status in the
United States

There is no national
plan and should not
be under the current
law and national
policy. However,
there is some coordi-
nation being done by
the American National
Metric Council, but
most of it is wery
preliminary. F;

The 1975 Act did notp'
contain and the U.S7
Metric Board does not
have any compulsory
powers.

No overall target date
exists for. converslon
in the Un1ted States.

v

These are some of the
responsibilities of
the Metric Board.

69
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Lessons learned by
other countries

(7) The pr1nc1ple of lettlnq
' costs lie where they
* fall should be adopted

if at all possible. All .

the forelgn countries did
this, although a few made
some exceptlons.

(8) The use of the Govern-
. . ment's purchasing power
. greatly facilitates

the conversion. (Gov-
-ernment should be care-
-« ful that it does not .
pick up the tab‘for an
‘inordinate amount of
private enterprise's
metrlcatlon costs.)

(9) The convé%alon of cer-
: ta1nvsectors,'such_as
sports .and weéather _
reporting, is‘an excel-
"lent means of educatlng
the publlc.'_

Status 'in the
United States

To date there are no
Federal metr1c as51s-
tance progr ams apd
none provided for in:

" the Metric Conversion

Act of 1975. However,.
about" $6.3" million has
been provided for metric

‘education grants.

Using procurement by.the
Federal Government as a
means to effect conver-
sion is one of the sub-
jects mentioned in the
1975 Act that the U.S.

_Metric Board may examine.

The National Weather
Service has a plan to
do just this regard-

- - less of the current

national policy. Some
sports, notably field
and track and swim-
ming,:are using the
metric system because
world records are in
the metric system.
Under the current na-
tional policy, it would

seem inappropriate to,
- convert weather and

_sports for educational
. Jpurposes.: :
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Lessons learned by"i o f«r"' Status in the o

‘other countries ‘ United States

(10) "Avoid dual labeling Many consumer food prod-
" " (in both metric and - ucts are dual labeled.
the previous system) - The Metric Board could
whénever possible, and. encourade the adoption

keep the time period A of this policy by those
of dual usage to .a ‘ - that decide to"volun-
minimum. ' ' : tarily convert, but it
' o would. be more approp-

riate under a national
program with a firm
Government commitment.
) auininh . . ~
. -To assist firms and other organizations in the prepar-
ation of materials and products used for distribution or
sale to the public, Canada established the capability to
review proposed material for accuracy of metric terminology
and permitted the use of their .logo on approved material.
This assures ‘the public that the metric data is accurate.
It is not intended to serve as an endorsement of the product.

. Consumer or public rieaction to metrication has been a
major force in determining whether a conversion to the metric.
system can be successful in these countries. Experience
has shown that if conversions of some @onsumer products
are not handled\prqperly@‘adverse consumer reaction results.
Yet » these countries have also found that when consumers
- view metrication as not being harmful to their interests,
-conversion becomes-a "non-€vent." .It-must be kept in mind, .,
however, that all these countries had a national commitment - . -
- by the Government to convert to the metric system. -

In the United Kingdom, government officials, as well as
industrial, retail, and consumer organizations, wanted to limit
the use of: a.dual system to as short a time period,.as pos-/
sible.” This highlighted the need for statutory cyt-off dates,
which the 1976 Weights and Measures Act permits. 'This was to
be. ascomplished by means. of government orders which had to. be
approved by Parliament. Essentially, this moved the program

from the voluntary to the mandatory stage.

Orders have -peen approved by Parliament fixing dates to

. terminate imperial quantities for a number of prepackaged -
foods, including sugar, salt, tea, cornflakes, biscuits, and
edible fats. However, orders proposed in 1978 for nonpackaged
'goods, such as loose fruits and vegetables, hardware, textiles,

~and floor coverings, were not approved because of public oppo-
sition. It has been reported that the government has abandoned
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_»USING BOTH SYSTEMS

its mandatory converslon program and is reverting to its
voluntary ‘conversion program. Thus, the retail sector in the
United Kingdom is in a very confused state with'!'some items
being sold in metric units and other items remaining in im-
perial units. At this time we do not know what-effect this
action will have on the United Kingdom's conversion program,
but it is apparent that it will be some t1me before the reta11

sector is metr1c. (See ch. 30 ) .

~

Although there is some use of the metr1c system, the
United States is a predominantly customary country. We be-
lieve along with most others, that the United States or any
other country cannot effectively operate under a dual system
of measurement. A dual system--usage about egually divided
(ranging from 40 to 60 percent) between the two systems-<
would be inefficient, uneconomical, and confusing to everyone,
especially the general public. Educators would prohably be
teaching both systems with somewhat equal emphasis. Laws, .
regulatlons, ordinances, and codes would be a confus1ng tangle

using both systems.

OVERALL CONCLUSIONS

.No'countrybwithva combined economy and population any-
where near the size of the United States has ever converted

-to the metric system If there is a conversion, the specific

A

effect it would hdav88on our economy is undeterminable, but.
the impact on our society would be great.

"There 'is insuffioient evidence to support or refute'the °
belief that conversion to the metric system by the United
States is inevitable. But.a nation or an organization should

. not convert simply because metrication is thought to be in-

evitable. However, as more people believe in 1nev1tab111ty
and convert because of this belief, metrication then becomes
inevitable. Before embarking on a full~scale national metric

- program, sufficient justification, supported by ev1dence,

must be prOV1ded to the American people.

VA

‘Most of the cited metrication benefits are goals which

‘have always existed and have been achieved to various degrees

under the customary system. Metrication is being’ viewed by
proponents as the opportunity to achieve them (to a greater
degree). However, actually achieving the benefits. is ques-
tionable, and-their values are generally undeterminable.

4’7“ The total cost of metrication is: 11kew1se undeterminable,
ésplte of various estimates that have been cited in the last
dectade by varlous organlzatlons and 1nd1v1duals. These
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N est1mates vary w1dely and’ often are not based on detalled 'fi',,a
analyses of the factors involved. They generally are.lowar. 1 . .-
high depending on the conversion experience of. thode pro-: 'S
'viding these figures and their posijition-on convert1nq or not:»fg "
converting. to the 'ptrlc system. \ : SN o .'E%?.%

However, based on the limited cost data tha"

able to us and the input. from the various repres ntatlves (- S
from a wide spectrum of organizations throughout ‘the country,- S
‘the cost will be significant--in the billions of dollars. T
It would seem reasonable that if conversion is warranted, the:

-+~ principle of letting the costs lie where they fall sHould

& ‘be adopted. Very likely.if this principle could not be gen-

erally adhered to and substant1al Government financial ass1st-
ance was, requ1red then conversion would not)be Just1f1ed

. In order to, have the opportun1ty to achieve 1mprovements
or benef1ts, the conversion must be a hard convers1on, a
- change in product dimensions, rather than a soft conversion,
‘using metric equivalents. However, we guestion the reason-
~ableness of ‘changing the sizes of products where no changes
are needed or Just1f1ed., .
P :

Because most countries use the metr1c system of measure— -
ment, the United States cannot deny the existencé of the: sys-
tem or prohibit its’use. It should be noted that the extent
to which each country adopted and uses the ent1re interna-
tional (SI) metric system is unknown. ' : .

A mult1tude of factors affect wo ld trade, and the mea-

surement system used. is considered be of minor importance.
A majority (60 percent) of the largest U.S. industrial busi-
‘inesses—--the, Fortune 500--who résponded to our questionnaire
believed conversion would facilitate trade through a common -
measurement ‘language, but over 80 percent indicated they did
not expect any significant change in either exports or im-
ports as a result of conversion. A maJorlty of the firms
responding cited factors such as competitive prices, high
quality, superior technology, and good reputatlon and
reliability as being of major significance in promoting ex- :
ports. Englneerlng standards and the’ de51gn ‘and manufacture = ;)

groducts in either metric or customary units were consid- '

. ered to be of major significance i P promoting trade by rela- - it
_ tively few of the. respondents. Less than 5 percent of the =~ - ¢~
respondents considered measurement un1ts to ba a major signi- -

ficance in deterring tpade. o o S >

: Amer1can firms have been trad1ng for centuries w1th | ! )"
countries that (1) use various measurement systems, (2) ‘

have different requirements and laws that must be complled
with, and (3) speak,dlfferentgigﬁggaées. We found no

: : ) _ ) ' 942
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T eV1de Ge- tg show whether -the Nation's trade would be

o 'sagnl cantly’ affected by converting to the metric system
7% ot remalfzmg w1th the customary system. :
P - .. A “iakter to Be cons1dered is whether the demands for:
f,“f'"éﬁwhg use o&rtéhﬁmetrlc system in world trade warrant the ef-.
AT Fort -and.'expemse needed to convert our day-tb- -day affairs,
~,“”%¢5 such: as hlghway speed limits, consumer products, and weather
szb‘,w réportlng, .into metric measures. .

AP Yy Actlons by Federal agencles, multlnatlonal f1rms, edu-~-
T cators, -and others- aided by a general feeling of inevitability
"~ " ‘and misstatements about metrication throughout the country tend
‘to forge a metric policy for the entire Nation. . A policy to
convert to the metric system should be made by the representa-
tives of the people--the Congress. .It appears to us that
under the present policy and the current trend of events,

the United States will eventually become a predominantly
metric country.

Current pOllCY has been m1s1nterpreted, and within th1s
context attempts have been made to convert to the metric -
system. It would seem that as a minimum, before voluntarlly
dec1d1ng to con@@mt, there should\E;

- —=a clear understandlng of the/policy,

. --knowledge of the costs and»benefits-ihéolved

--an assessment of the 1mpact on the sector 1nvolved .
- and any related sectors, and. .

--a wetermlnatlon of the 1mpact on consumers..

Any attempts to arb1trar11y 1ncrease metrLcatlon act1v1ty
could seriously ‘undermine existing policy and lead :to unne-.
cessary metrication. Due care, therefore, must be’ exerc1sed
in carrylng out the policy. . .

® - There is no questlon that one system should be predom1-
nant because the existence of a dual system for any length
of time is impractical, inefficient, uneconomical, and con-
‘fusing. It is not too late to make the decision as to which
~8ystem is'to be predominant. The decision’is not an easy*:
one because valid national conversion costs and the value of
any benef1ts are not ava11ab1e.'

Slnce a decision Wlll affect every American for decades -
to come, we believe the decision, which is to continue with
the current policy or change it, should be made by the repre-
sentatives of the people--the Congress.’ :

il
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'We believe that this report will provide valuable
information omn metrication and the issues involved to the -
Congress, ' the Administration, the U.S. Metric Board, and
to the Americad people. ° . . - :

: We are making the following recommendations to the U.S.
Metric Board and the Office of Management and Budget ‘to help
implement the current national policy in accordance with the
1975 Act and its legislative history. .

RECOMMENDATIONS
. . . ‘ y .
We recommend that the U.S. Metric Board:
;/Jg.' . --Inform tH& American people that conversion iévstrictly o
: voluntary and that our national policy does npt favor —
- the metric system. over the :customary ‘system, or vice g 4
versa. a . ‘ ‘%

--Ensure that its policies and actions do not advo-
.cate or discourage the use of one system.over the
. Othef.' . ’ . - '

L

~ --Ensure’ that if a voluntary metrication proposal
is presénted"tb the Board, all affeqted parties are
adequately représented in the_voluntary decision-

A

making'process. - . ' T
'-:yold'public hearings on those conversion plans that

/affect .the general public to obtain their comments
whigh'shpulg be considered in fihalizing such plans.

’A:", *  --Make provisions to handle questions and-cbmplaints'
by the general public in an expeditious manner.

- --Adopt a national metric symbol (logo) to be used

‘ only on materials that the Board has reviewed for BN
. . waccuracy and completeness .and make the public '

- - aware of this designation.. = :

- =-In planning and coordinating conversion activities == «
? -+ of U.S. industries involving the option of in-
" ternational standards, give considération to those
~ "conversion activities that have taken place, such.

% as that of the U.S5. fastener industry in its attempt
to achieve (1) adoption of its proposals for interna-
tional standards and (2) the benefits of standardi-
zation and rationalization. '

.--Use the experience gained in the conversion of the
wine and distilled spirits industries in reviewing “-

P -
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-plans for other sectors, espec1ally those’ 1nvolv1ng
s o consumer products.

--Develop avenues through which the States may define -
their roles and coordinate appropriate voluntary con-
, version activities among other States under the current,
nat10nal pollcy.- :
--Ensure that State education agencies and the U.
- wOffice of Education coordinate the timing of mé@glc
~ "~ conversion in education so t metric.  instruction
in schools will be in phase with ‘the needs of the
- Nation in-order that time, effort, and money will
~not be expended to develop and teach a.predomlnantly
metric program to students for a still nonmetric
society. Educators must be reminded that U.S.
. policy at this time is vokﬁhtary, whlch includes
the option not to convert.. _

1--Cons1der the 1nformat10n and spec1f1c regommendatlons
contained in the chapters of our report in rev1ew1ng
any convers1on plans submltted to the Board ’

. We recommend that the Director, Offlce of Management and
Budget, in worklng w1th the U S. Metrlc Boa&ﬂ :

==Clarify ftor Federal agenc1es what they are expected
to do‘¢in regard to planning and coord1nat1ng any
v ~ 1ncreased use of the metrlc system.

--Ensure that Federal agencies establish pollc1es ‘ o
consistent with the intent of the Metric Conversion
Act of 1975 and inform the private sectéor of Fed-
C ‘eral metr1cat10n plans whenever approprlate.
J
--Ensure that Federa:Lagenc1es convert regulations or -
‘mount other metrication &ctivities when the initi- .
o ‘ ative comes from the sectors which will be affected-- »
® industry, the States, and the general public. - Fed-
' eral agencies should only initiate actidn when they
can demonstrate that such act10n 1s in the Natlon ]
best 1nterest.‘ . Iy \
o i
--Requ1re that Federal agenc1es 1nform the pn\ilc of
the impact of those conversion actions that jffect
‘them and hqeld pub¥ic hearings to- obtain their comments.
" which should be- considered in any fihal determination
~on ‘such act10ns. : .

Specific recommendatlons éertalnlng to measurement \\’ﬂ
- activities. regardlng fasteneg,ﬂ trans ortatlon, t1res, ‘
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< petroleum, State governments, educdtion, beverages, consumer
products, and weather are discussed in the respective chapters
of the report. For the most part, these recommendations are
not included in the text of this executive summary but .are -

contained in appendix II. - -

' AGENCY COMMENTS AND OUR EVALUATIONS

In an August 7, 1978, letter commenting on our report.
- (see app. I), the U.S. Metric Board's Ad Hoc Committee -
(Board) established to comment on our report, stated that
_ the report contained detailed information*én'the status of
. voluntary conversion in many sectors of the economy which
‘ will: be used by the Board. ; However, the Board was in dis-
agreement with some aspects of the report. It stated that:

"The Executive Sumﬁary does not seem tao reflect
-adequately some of the thoughtful anal?ées con-
tained in the body of the Report, and in some
instances the Summary distorts the objectivity
of the body of the Report."

. We disagree with this contention and were unsuccessful
_ in having the Board specifically identify those statements in
».  .the report and the Executive Summary that support this claim. 1/
The Executive Summary is simply a summary of the material "
‘contained in the body of the report and cannot include all the
detailed analyses. ' ‘ ' -

" The Board commegted that the data obtained ‘was not eval-
uated in detail for its validity, as acknowledged in the re-
port. Our stat€ment regarding the validity of the data refers

~only to the information dbout other countries, which we
obtained from various sources, summarized, and sent to the’
respective Metric Board or Commission of the four countries
.cited in our report with a request for their review and-
. comments. We did not evaluate these responses for their
: < 'validity because we would have had to do .detailed ‘analyses
~ in all four countries. In the United States we were able
L_ to deal directly with the responsible indigiduals involved
especially in the private sector and did not have to obtain
information through a Government metric board or. commission.

£ : . . "’ R
. N .

f l/We'received:an_August 14,.1978, lettgr'from a member
of the U.S. Metric Board disagreeing with the Ad Hoc Com-
mittee's comments, particularly-the above quoted comment.

-~ ) . . . .
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. - The Board stated that the Summary ‘implies that there is
no natlonal policy now regard1ng metrication. The Board cites
the pollcy set forth 1n the 1975 Act and continues by statlng

“"In a letter from the Wh1te House to the Executlve
Director of the American: National Metr1c Council
on Decefber. 31, 1975, President Ford stated:

'Phe Metric Conversion Act of 1975, H.R.
‘8674, which I signed on December 23, sets
‘a national policy of converting to the
-metric system and established a .United

t .States Metric’ Board to coordinate efforts

{;; for voluntary convérsion.':

3 ,

"%he Report states that the natlonal policy is not

generally understood, but by the very creation

of a Metric Board the Act has provijded a mechanlsm

for m1n1m121ng any- m1sunderstand1ng.

"In pass1ng the Metric Convers1on Act of 1975, Con-
.gress committed its support for voluntary conversion
‘to a'metric measurement system and created a Board
to coordinate it. Now that the United ‘States Metric
jBoard has been confirmed, w1th proper staffing and
~ budgeting, it will help to prov1de a clear under-
standing of what is involved in metric conversion -
~and what benefits the country can hope to realis-
:Utlcally achieve. Representatives.of various sectors
in the economy serve on the Board so that the impact
of voluntary conversion on each w1ll be fully
cons1dered : L
The report clearly states that the national policy is not to
prefer one system over the other but to provide for either
to be predominant on the basis of the voluntary actions of
those affected. Our review of the legislative history of the:
Metric Conversion Act of 1975 showed that the Congress did not
commit itself to conversion to the metric system but’ gllows

for. conversion by the.ywoluntary actions of those affeqted
Congress1onal intent is established by the Congress ard not
by a lefter from the White House to a metric organization
incorrectly stating tha‘ the act set a national policy of"
converting to' the metric system. The quotlng of such letters,
.. especially by the Metric Board, adds to, nét m1n1mlzes,,the
m1sunderstand1ng of our national policy. :

" The Metric Board's respons1b111ty under the act is to
A-dev1se and carry out a broad program of planning, coordina-
1tlon, and public educatlon, cons1stent with other national

' . _-60- \78 . - u
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policy and. interests, with the aim of implementing the policy
'set forth in the act. It is to serve as a focal point for
voluntary conversions to the metric system. The Board is not
to advocate -metrication but - is to assist various sectors -
when, -and i1f, they choose to convert. e PR .

As bdinted,out’by‘the Board, this report contains infor-
mation that will be used by the Board. We believe this infor-
mation will be beneficial and hope that the information on

-~ .benefits and costs and advantages and:disadvantages contained
v in the various chapters shodld be provided to . the public in
the Board's public informd&tion programs. :

With respect to cost, the Board pointed out that:
"Conversion to metric can be discussed both from
/ » the position of advantages and disadvantages, gs o
' " treated in the RepqQrt. The guestion of cost, .
"however, cannot be easily quantified, because:
the Report fails to point out: that.conversion
costs are a one time investment, while benefits
o are continuous. . It fails to provide adequate . \
S analysis to support the contention- that* 'con- :
' version would be enormously expensive.'"

One of the ascribed disadvantages frequently attributed.
to metric conversion is that it would be enormously expensive.
" This is one of the generally ascribed disadvantages as ,well as
advantages“mentioned»in.the‘report and discussed more fully
in chapter 3. wWe found this was one of the principal arguments
used in discussing the issue of metrication. For example,
‘estimates given in the legislative debate on the Metric Act
reached up.to $100 billion, *and the National Federation of
- Independent Busingsses advised that the major portion of the
‘cost would be passed:on to the consumer. Costs may be a one-
time significant investment over a long period of time, but as
shown in our beverage case study, consumers pay an increased
cost every time they buy that product. . T
, With respect to benefits, the results of our review .
.Showed that few benefits could be directly attributable to
metrication. There is no assurance that the ascribed advan-
tages (benefits) can be achieved and most, if achievable,
could be ‘accomplished under the customary system. The Board
‘offered no support for benefits to be achieved by converting
to the metric system. R : - : oo ‘

©

) L - : B |
:»The-Boa:d3statedfthat-the status of metric conversion

in other countries should be updated to reflect current con- -
ditions. This information -is current as the informatic®h was

;7_3 .. - 61 -
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P - -obtained from these countries in 1978. The only exception’

N - was the public reaction against .conversion.in the United

' Kingdom which occurred when many retail areas, such as fruits
- and vegetables, hardware, and floor cover1ngs and tiles, were
o scheduled for convers1on very recently. - S

i i The Board in 1ts comments c1ted the follow1ng qeneral

bel1ef .

"The fact that the United States is the . only
, _ . major nation not converted to the use of the .
y " metric system has led leaders in .industry, labor,
" government, and the consumer movement to recog- N
nize that metrication is in the best interests .. r
of the United States in the long run. Their . .¥% -
- voluntary metric actions are in response to this
. . . international situation and are not occurring
S . because of the so-called 'inevitability syndrome.'
' /- Therefore contrary to what the Summary recommends,
.’ . 'no action 1s considered necessary 'to combat the
' so-called 1nev1tab1l1ty syndrome, ' nor should -
this lead us to ignoring:- domestic and international
realities. A clearer definition of this syndrome"
should ‘be provided to distinguish between the
. ... United States when interfacing with other nations
et versus factors affecting the United States in
P _ - -its internal operat1ons. '

- The fact that many compan1es are converting because they
believe conversion is inevitable is supported by dur quest1on--
naires. and direct contact- with knowledgeable industry repre-
sentatives. As explained in the report, the inevitability
syndrome, coupled with the ripple effect, generates an atmos-

" phere of convers1on to the metr1c system wh1ch appears to be.
unwarranted oo

: Concern1nq the statement that labor has recogn17ed that®
metrication is in the best 1nterest of the United States i
- the long run, we -are not aware of -a major international uni.p
or affiliate of‘the'AEL-CIO that has.made such avstatement;“

" If a company wishes to trade in-a’ country, it must _
conform to the regulat1ons of that country which may cover. -
language, labels, sizes, and so on.. As officials of the _
U.S. Office of the Special Representative.for Trade informed
us, measurement has not been defined as a .trade barrier.
.Also, the use of metric measures could facilitate trade,
but ‘it is not a significant -factor as reported 1n the 1971
_NBS study. and substant1ated by our. work. - - B _

A major1ty of large businesses believed conversion
would fac1l1tate trade because ~a common measurement languaqe
. 62 . . .
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would come into use. Trade is also facilitated where the

same language is used. But an even larger majority indicated
they did not expect any significant change in either exports
or imports a5 a result of conversion. A majority of the '
firms cited factors, such.as competitive prices, high product
quality, superior technology, and good reputation and relia-.
bility, as being of major significance ‘in promoting exports.
The.design and manufacture of products and engineering.stand-_-
ards in either metric or customary units were not consngred‘.

to be a significant trade factor,

pap B

ith respect to consumer concerns, the Board stated
‘that:™ - . o ' . :

’

"The Metric Board recognizes that there is

. concern on the part of some consumers regard-

. ing metric conversion. This takes many forms, - -
‘including the use of metric measurements in
‘day-to-day living and in the market place with. =
such factors as package sizing, and price in
relation to metric¢ units. . g ongoing public .
information and awarenessj ram will have : (
high priority for Board corMleration. As the .-

Report states, the public must be radequately
informed and offered useful education and appro-
‘Priate responses must be made available for -
.consumer concern."” T o

o

We agree and believe this report will help to properly inform
the consumers--3ll Americans--of tHe advantages and disadvan-
tages of metrication. Any public information nd awareness -
program conducted by the Board shauld inform ﬂﬁg public of
the potential benefits and costs involved. '

3 1

Finally the Béérd stated»that:‘

- "The United States Metric Board will study the -
relative merits of various alternatives and v T
if it deems that any changes in the present.

Law are necessary it will SO recommend. to -Con-

gress and the President in its Annual Beport." .

' We trust this report will assist tthQongreSS, the Ad- =
. Mministration, the U.S. Metric Board, and all Americans.in -
_begoming‘familiar‘with.whagtis;involved if metric conversion
takes place in the United States. R v

Fpon
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 APPENDIX I
cLE o e UNITED STATES METRIC BOARD
. SN . Magazine Buliding - Sulte 301" , -
: | 1815 North Lynn Street
Arlington, VA 22209

L4
[

Honorable Elmer B. Staats : S
‘Comptroller General of the United States : -
General Accounting Office e o
Washington, D. C. 20548

. s Dear Mr. Staats: | R o '~47?¥

The United Stdtes Metric Board appreciates the opportunity

to comment on the extensive General :Accounting Office study
on "Weighing the Alternatives: Should the :United States Adopt
the ‘Metric System?". =~ - . . - o " : -

. The bpdy oﬁxthe report qontainé detailed information on the
'status of voluntary conversion in many sectors of the economy:
and the information will be used by .the United States Metric

"% Board, . While there are areas of disagreement between the
.« ° United\States Metric Board and the GAO Report, there-is no
¢ . ~desire to be disadgfeeable.about it. Nor can the Board be

~unduly coﬁ%ernedrabout‘its own popularity whilé it devotes -
. its best effort to this fnost serious and worthy subject. -

The Executive Summary does not seem to reflect adequately
- some of the thoughtful analyses contained in the body of the
.Report, and in some instances the Summary distorts the
objectivity of the body of the Report. Co : :
It is understandable that the scope of the study was limited
as are all studies of 'this nature. ‘It is.important to note,
however, that the data obtained was not evaluated in detail
' for its validity, as acknowledged.in the body of the Report.
Also no samples.of questionnaires or other measuring devices .
e were included in the main Report, and we believe .the value -~ .3
of the Report would be enhanced if such references were . . '
covered. Each section of the Regport has been reviewed in !
. depth by members of the United .States Metriec Board and de-
L tailed comments will be submitted to GAO:on or before Au-
o gust 21. The following comments ‘are directed primarily to
"the Executive Summary’. R ' S

-
v

,5?he,Sumﬁary ipplies that there is no national policy now.
.regarding metrication. ¥Yet, as the Report itself points out,

~ »

“in quoting from the Metric Conversion Act of 1975: =

v
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Honorable Elmer B! Staats

i

; , . o , v '
"***thegpollcy of the Un1ted States shall be
to coordlnate and plan the. ‘increasing use of .
the metric system in the United States and
. to establish a Un1ted’States Metric Board to
coordinate the. voluntary convers1on tO\the-
metr1c system " :

.
. . £y
L™ . . B g - -

‘In a letter from The@Whlte House to the EXecﬁtlve %1rector of ‘;Q~

‘the American Natignal Metr1c4§ounc1l on December 31, 1975
' President Ford stadted:. ‘ : L

ES

1»In passlng the Metrlc Copversxon Act of 1975* Congress comgl»téd

*-°, . established a United States Metric Board to . %

o *The Report states that the natlonal polﬁcy is not

'ﬁunderstood but by the very creation of a Metric Board the "

Act has- prov1ded a- mechan1sm for m1n1mlzlpg\any m; sundersaand.
'-1ng._ s . — L g%

that the"United States Metric Board has been confirmedy’ with- ’4

- ."understanding of what.is invaolved in ‘metricheon erslon and-
“gwhat benefits’ the country can-’ hope to rea}lstl 11y achlhﬁe.,
: *Representat;ves of various” sectors in the»economy serve onf
_‘the Board 7o that..the impact of voluntary conwer51on on each
V-w1ll be fully cons1dered.¢,; X R B I

AConversfon toi
* of advantagesfand dlsadvantages, as’ treated in the Reporty’

ot Y ¥
12

"The Metric Cofe-rSJ.on Act of%1975, H.R. 8674,
which’ I signed” ofi Décember 23, sets ‘a’ national.
policy of converting to the metrlc system’ and "‘;-'

coordlnate efforts for voluntary convers1on " ?3}; ;\

a‘f -,

..enerally

L
..-‘

its Ssupport for woluntaryvconverslon to a predomlnantIy metrlc
measurement'system and credfed a Board to coorgdnate it.v?

proper staffing dnd: budgetlng,fit will help’ t0\prov Jesa clea A

.a?

R

",u‘

B’
,metrlc can be dlscuss Brbothzfrom the pos1tlo

" The question of "eost, however, . cannotwbe easily quantifled

because the.Report fa11s to oolnt out that cgnversion costs -
are-a-one .time investment, while beneflts ar& gontinuous., It \\
fails to provide. adequate ana1ys1s to ‘support,. the contentlon., P
that' "conversion would be enormously -expensive." A part of ]

. the Un1ted States ‘Metric Board resbons1b111ty is tq 1nvestigate"

fully the costs and beneflts involved so that any change can _‘§7'v

;—be econom1ca11y “and eff1c1ently accompllshed.- _ f; :

!5';' .

"jThe Executlve Summary-qpmments on the status of metr1c con-
-ver§ion in other countries. ‘' This should be updated to: xeflect ~

must remain current 1n all such matters.v_ S - !' ,

current conditions. ' Of course, a Un1ted States Metric ‘Board

— - -

. - -

“fyl/The Board stated 1t 1nadvertent1y'used the word "predoml-

nantly and requested that it be deleted. ‘
: ' o ;T ,. - 65 - ".. P . . - ‘/

“. .
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‘.. .~ . 'page 3

2"

v

gthat the Unlted States {is the only major nation not
'to the use. of the metric system has led leaders
dustry, labor, government and the ¢onsumer movement to
gnize that metrication is-in the best interests .of, ~the

ed States in. the long run. Their voluntary metric’ ‘actions

' are in response to this international s1tuatlonfand are not

occurrirfy because of the so-called "inevitability syndrome.,
Therefore, contrary to what the Summary recommends, no action

is consideted necessary to combat the so-called "1nev1tab111ty R
-syhdrome," nor should this lead us. to ignoring domestic and:j
_international realities. A clearer deflnlélon of this syndroﬁe"'
should -be provided to distinguish between the United States .

when interfacing with other nations"versus factgrs affecting

the Un1ted States in its 1nternal operatlons. ‘

The Metrlc Board recognlzes that there is coéncern on - the ;
part of someé consumers’ regardlng metric conversion. This
takes many forms, 1nc1ud1ng the 'use of metric measurements

in day-to-day living and in the market place with such, factors” P

as package SlZlng, and price in' relation to metr1c units.
An ongoing public information and awareness program will have ,
hlgh priority for Board consideration. As the Report,. states,-‘:,;l
~the public must be adequately informed and offered u$eful - LT
‘education. and ‘appropriate responses must be made availabie’
- for. consumer concern.” The Act clearly defines the . respon—”@
Slbillty of the Board on this matter, and any action to
contravene this: can be 1nterpreted as an effort:to deprive
-the public of facts concern1ng the metrlc system and 1ts

_ applicatxon. . :

, » \f NI PR
"GAO ndte:’ Materlal ‘Has been deleted because of %hanges in
f1nal report. KR A : -

. ’
. A
.

The Report suggests that’dECISlonS wh1ch affect so. many | _'\

people in 6ur country should be:made. by*the representatlves
of the people - the Congress.~ In passing the Metric Convers1dﬁ

" Act of 1975, and the’ Education Amendments—Act of 1974,' g o ;@;1

Congress has done Just-that v . _ o
‘ The Unlted States«Metrlc Board w111 study the relatlve merlts —
of various alternatlve5°and if it deems that any changes -in , »
the present Law are necessary it will so recommend to Congress

-and the Pre31dent 1n,1ts Annual Report. L .

e ) P . S

bi""-' ‘., V R *. .\

e

.
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In considering the Metric Act, the Congress.gave this subject
thoughtful. consideration and careful analysis before passig%
- the Act overwhelmingly. Wisdom reasons that it deserves ah.

v . .

s opportunity to. function in the best interests of all Unite »
T States citizens. Under such circumstances the Metric Act -
.%' 1s a careful statement of_COng{i?sionaL:intent._
lfv We hope the aboVe.cqmments will.be_be;gggl to you in re- . -
. vising the Executive Summary. R el : . e
i R ) ‘ ¢ S_ir,_lc o 4 -
T Y ig'st.
I S R g Roger E. Tra
@ .. T. . Co-Chairpersodfs,
FIEON ST - . Ad Hoc Committee -
Copy: .'Dr. L. F. Polk  *
~.»-Dr. M..E. O'Hagan
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\ y.'aspect of-®@ug-current national policy be
comp11ed with, and Departmental metrication activities ay
adversely affect the- Natlon, we. recommend the Department” of
Transportation:. adopt metrication policies, change: regulat1ons
to metric spec1f1cat10ns, or mount- metrication. activities

" only when the: initiative comes from the sectors which will

-

" tires, sho'

_be affected~—1ndustry, the States, and the general public,

In such cases;, the Depar tment should inform the public of
the impact of those conversion: actions .that effect ‘them and

. ' hold public hear1ngs to obtain their comments which should -
be cons1dered in any f1na1 determ1nat1on on such actions.

LIRTY

" CHAPTER '13-'-REC(.)MMENDATION TO THE IR

SECRETARY OF TRANSPORTATION : s

;  To help enSure that the measurement terms ased'fqr auto-i
mobile tires ;are those consumérs are most- fam111ar w;th, we’
recommend that the National Highway Traffic Safely Adm1n1stra-
tion be‘difédted to reevaluate the'requirement that P-metric
fe mqtr1c uflits: as the’ predominant measurements
6n tire siiwalls. In selectlng the measurgifent terms to be
used,’ the S ety Adm1gastra?&pn,sh0uld consider whether it is
‘to consumers' interests to'’cbnyért tire consumer information -
‘to’ metr1c.» Un1form reqU1rements%shou1d be . estab11shed for

~all automoblle passenger car t# &%g -~ oy

CHAPTER 14——RECOMMENDATI®NS év’ o & p

'_fg;,‘ Gasollne pump computers may have. t06be changed becaé%“

of the- increas1ng unit price per'‘gallon. Therefore, we récom-

jmend that the U.S. Metric Board advise the. petroﬂ%um 1ndustry

pOrtazlon repost to the Congress wha

of: the convérsion plans, if any, of ‘other related consumer -

"‘products.\ The petroleum industry then. ‘can plan for the volume‘

unit pr1ce change to the quart or liter depending on what
measuang system other consumer products w111 be sold by. g

=]

K. .. ,
e recommend that .the. Secretar1es f Cémmerce and’ Trans-

W -
. .
»

_ 9 -

ctions need to be taken'

i

£ gast act1ons by the Department, the 1mportance‘- .
5 .




TR g aay

' to provide adequate available air service to. insure tire

. APPENDIX LII

gthe Congress amend the Internal Revenue Code tg»g }o

onsumer needs. B - , l:ﬁ?. P

safety and longevity td ‘the general “public, particularly ~
-s1nce the tire 1ndustry began introducing metr1c tlres.

1

CHAPTER 24--RECOMMENDATION “TO THE SECRETARY _;'
v6F HEALTHL EDUCATION, AND WELFARE R

v

We recommend that the Offlce of Educatlon be d1rected to
:clarlfy its publications and other communications regarding

'metric education to show that the U.S. pOllCY“ls one of volun-

tary conversion. It .should also encourage schools to time
their progress to predominantly metric instruction to conform
to the conversion trends of industry, government, ,and other -

‘ ;sectors in the commun1t1es where students W111 11ve and work

.

CHAPTER 26--RECOMMMENDATIONS TO THE '~ _ L Lo
SECRETARY OF THE_TREASURY o |

o In view of the d1ff1cult1es in convert1n ; eiwir
dustry s records into customary, un1ts for the puyrpose of de-
termining Federal tax 11ab111t1es and the 11kelrhood thit

 similar problems will occur in the distilled splréés %qgustry,

L

we recommend: that when appropriate the Secretarz"ﬁg Q8 that.'

To ease the. W1ne and dlstllled sp1r1ts i
"cordkeeplng burden, ° the Secretar
‘statistical reportlng requlreﬂg”
r1c -when appropr1ate.'= , Q=h

-

'hould revi

u

The,Secretary should requlre the D1rector, Bdreau

.ol Tobacco andelrearms, to reevaluate the metr1c-'

tainer sizes adopted for distilled gpipits. Specific: con-
i ion should be: givén to replacing +1.75-1liter and - ik

_he '200~-milliliter sizes ‘for distilled: BPit§ts with sizes . :

vhich would facilitate prlce compar iso ,];nslstent w1th

z
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CHAPTER® 28--RECOMMENDATION TO° _ f
o THE SECRETARY-OF_COMMERCE ot oo oo

We recommend that the Secretary instruct the National
‘Weather Service to delay ‘implementing the proposed plan for
, metrication of weather reporting until there/is a cleat pub- R
£ lic demand or a firm national decision t'o?“{com(ert to the , Lt

_met;@ste‘m. o &
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