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ABSTRACT

This study is an examinétion of the Metric Conversion Aét of
1975 and ité fesultant impact upon business and industry in the
United States. The effects on business studied are international trade,
1350 standards, data proéessing, rersonnel training and conversion
costs. The study concludes that timely planning for the now inevitable
conversion is absolutely essential to a smooth and least costly trans=-
ition to the meiric system. Each man must bé convinced of the desire
ability of the'change and that he should contribute his share to

making the change.



CHAPTER I
_ INTRODUCTICN

American industry is leading the United States step by step.into the
metric-system. What must be clear is that a conscious decision on met=
rication on the part of the American people is late incoming. The
majority of people of the world, the majority of the nations, were alreaﬁy
using metric units before World War II. All the rest of the industrial
nations have_already'méde their committments to go metric or have in
fact, already conver£ed.

* Whatever the relative merits of metric, it has won overwhelming-
intérnatidnal'appfoval. Even in the United States, since 1893, the
cuétomaﬁy units for length and weight, the inch, yard, and pound have
been defined in terms of the meter and the kilogram. Everyday use of
metric units is rising steadily here, as elsewhere. The pharmaceutipal
and roller bearing industries have gone métrid. Most recently, there
has developed a strong trend toward metric conversion among industéiés
whigh sell finished products on the world market. The John Deere Com-
-Pahy;'CatErpillar Tractor Company and IBM have all begun to convert.
School children are taught metrics in math and science. vVirtually all
" of the scientific discipiihes and most eﬁgineefing fields as well use™
'métric language predominantly., A large fraction of United States pack-
aged goods are dually.labeled. It is estimated that some 23 percent of
thecars on U.S. highways, including some popular Detroit models, conw

tain some metric par‘c.s.1 1



Most important, there is the changing pattern of U,S. eprrt trade towérd
h;gh technology products and services, tﬁe rise of U.S. -baséd.mulﬁiu
national corporations and the rising challenge of Eurﬁpe and Japan
in the international market. |

It is eséential that busihess managers in the United States appre=
ciate fully the magnitude of the metric system cénversion as it affecis
their business. They also should be prepared to take any. steps that
are necessary to assure that an increased use of the metric unit by
their'businesslbr industry will not catch them unprepared and possibly
force upon them a costly crash education or conversion program.

For Compéﬁy managements, one way might be to ihitiate training
programs within their companies. If the size of the company does not
warrant such a program; its management might consider participating in
the tfaining program of its trade association or a techmical society.
The training program need not affect the entire'stéff; however, parti-
cipants should include all thoée who deal with measurement units as
part of their regular work,?

A company's investment in equipment that might be measuremente

sensitive and subject to early obsolescence when it changes over to

the metric system must be considered. Ome consideration in purchasing
neﬁ equipment'would be its adaptability to the‘manufdcture of metrice
measured parts without converting.metric measurements to inches on thé
drauing board. In any event? companies that will be working in both

metrics and inch units will require sets of metrice-measuring instrue

3

ments in order to achieve dual capability;

“LA% present, there is relatively little demand domestically for




metric-sized components except for repair of imported equipment or other
articlessthat were made originally to metric measurement. If, however,
a company is heavily involved in international trade or if the demands
 of the domespic marketplace begin to change, a company may wish to
convert its product line from an inch to # metric base. Much, of course,
uill depend'oh the nature of the Eusiness and the demands of the paﬁtin
cular market that the business serves. It may well be that many consumer
items that are manufactured domestically will not be affected by the
introduction of metric measures for several years. On the other hand,

if a company is a supplier to other manufacturers that have changed
their designs to a metric base, the supplier must keep pace.

Businesses can expect many changes and problems during the converw
sion proceés. To begin-with, our modern technological economy consists
of a complex network of producing, distributing and consuming units,

In very few instances will it be possible for a company to make a change
wiihout consulting other firms or businesses. If a certain business is
represented by separate producing, manufacturing and distributingrout-
lets, all of these parties have to agree to the change~over simultan=-
eously. The situation becomes even more complicated in industries

such as machinery and appliances. Here a manufacturer of a single pro-
dﬁct may be dependent upon a dozen or more sources for his raw materials
oflseﬁi-manufacturad components. A change of units cannot be made at
any 6ne point without insuring changes at all other points. In these
larger businesses, a great deal of central coordination and planhing
wili be necessary.h

Goﬁpanies and businesses are cohcerned'with the expense incurred

with metrication. The cost incurred cannot be accurately estimated



merely by ascertaining the expense for each .eiemen'b, pProcess,; or opera=
tion and then totalipg these individual items. Delays, imbalances -cre-..
ated throughout the economy by unsynchronized changeover, continuing or
even erratic iniflationa:ﬁ' spirals, and other exogenous forces have to be
taken into account in determining the a.mountl of money spent to cover
1ong-rang.e éxéenseé.s " In some instances; an accurate estimate may be
impossible. Consider the predicament of the various state bureaus of
highways _étnd roads. A conversion means that every map, road sign, vehicle
specification and hundreds of other items have to be changed. The
number of 'indust.ries involved in this one area is staggering.

To avoid expeﬁsive delays, it is mandatory that the government and
individual businesses follow a pre-arranged timetable., Each step of
the conversion process must be known_in advance and each must be assigned
- an inception date. Included in this rigorously .enforced schedule must
be;, VSpeAcifics regarding the educational programs to be inst.it.ut.ed;, how
new equipment is to be procured, and what alterations will be forthe
cc;ming in production, warehousing, shipping and selling..

| There is the ever-preSent and ominous threat of 'criticéj. shortages.
When the principal firms in the pharmaceutica]_. industry chahged to the
n;etric system, the requirements were relatively small so t.heré ﬁas no
problem in obtaining the necessary metric weighing and measuring equip-
ment, In the food industries, howevér, including all the grocery stores,
chain stores, and supermarkets in the United States, arrangements have
to be made long 1n advance to produce the necessa.ry scales and similar
equipment needed to replace a.ll.the existing equipment. In other coune

tries this was solved by scheduling the conversion in different segments




on successive dates distributed over a period of several years.
Most large=-scale businesses and corporate units may expect any or
all of the following aﬁcilla:y changes:

1. alterations in shipping containers for individual products
oy for specified numbers or weights of individual products.

2., revision of all sales literature, service manuals, price
lists, catalogues, advertising brochures, and educational
booklets.

3. stocking of dual inventories in service stations, warehouses

and training of service personnel. '

-he additional accountants to handle the tremendous increase
in financial records and additional secretarial help 4o
assist in the expected flood of new paperwork.
5. an overall increase in staff—-eépecially in blue collar
workers=- to relieve those who will be devoting some of their
-~ time to instructing their cosworkers in the new system.
The conversion to a metric metrology will be expensive, difficult
and time consuming. It is far more difficult for an advanced industrial

. and technological society such as the United States to convert to the

metric system than it would be for one that is less advanced. It will

be less expensive, less troublesome and less time~=consuming now, however,

than it will be twenty=five years from now.




CHAPTER IIX

THE METRIC CONVERSION ACT OF 1975

The earliest consideration of a decimal=based metrdlogical ~syst'em‘
dates from the last decade of the eighteenth century. In Gg:to’ber,
1791, President Washington, in his third message to Congress, si;oke of
the need for metro;ogical uniformity as outlined in the Constitution -
and the necessity for an invariable and universal STI:..:—mda.rd.8

" Between 1791 and 1866, the'subjecf of weights and ﬁeasures was up
before Congress a substantial number of times‘but_‘the}y' took no final
action, Finally on July 28, 1866, Congress declafed, ai‘i.:.e.r ‘t.wo years
of delibérat.ion; that the metric system would'ﬁe"legal for-use in the’
Ihitéd States. The metric metrology merely gained legal status while
the English system remained as the basis of our metfologyﬁ '

= In 1875, 'representatiﬂ'es from the Unitéd States and sixteen other
countries signed the 1875 Treaty of the Meter under ti;xe terms of which
the intexﬁational Bureau of Weights and Méasures, the Gelneral Conference
. of Weights and Measures and the International Commitiee of Weights and
}Iéasures were fomed.w. -
The most s:t.gnlflcant event thereai‘ter was the Metrlc Study Act

passed by Congress in 1968, which directed the Secretary oi‘ Conmerce-

to ‘arrange for a broad inquiry and evaluatlon of metrlcat.lon in the

United States. In his report to Congress on July 23, 1971 entitled




nj Metric America == A Decisi_dn Whose Time Has Come,#® the Secrebary

- of Commerce recommended that the United States change to the International

Metric System deliberately and carefu_;l.ly.“

The U;lited States Cohgréss continued debating the metrication

issue each year. The major stumbling block was that the Senetors and
Representatives could not agree among themselves just who was going to

- pay for the conversion. The véry strong labor and small business lobbies

wanted the government or the employers to pay for all 'costé incurred to -
the "little man" while the majority of congressmen accepted the doctrine
of *let the costs lie where they fall¥, The metrication issue failed to
cdx_ne to vote 'pr failed passage in both houses of Congress ux;xtil 1975.

On December 23, 1975, The Metric Conversion Act of 1975 was signed

into Public Law 9L=168 by the President of the United Statess The Act

was established: #To Declare a national. policy of coordinating the
increasing use of the metric system in the United States and to establish

“"a United States Metric Board to coordinate the voluntary conversion to

the metric system." The Act establishes the independent United States

Metric Board composed of 17 individuals. This number was surprising
since most previous recommendations, including the findings of Metric

Study Bill of 1'968, were for a Board consisting of 21 members. The

Board members are to be chosen from varied interests of our Society and
h o -

will be composed of:

1. The Chairman, a qualified :LndJ.v:Ldual who shall be appmnted
by the President

2. One each to be selected from lists of qualified 1nd1v1duals
recommended by:
a. engineers and organizations representative of englneerlng
interests.

b. scientists, the scientific and technical community and
organizations representative of scientists and technicians.




¢«  the National Association of Manufacturers.

- de  the United States Chamber of Commerce, retailers and
other commercial organizations.

e. the National Governors Conference, the National Council
of State Legislatures and organizations representative of
state and local government.

f, the National Conference of Weights and Measures and
standards making organizations.

g._'educétbrs, the educational community and organization
representative of educational interests.

3+ One to be selected from lists of qualified individuals rep=
resentative of the construction industry.

s Two each to be selected from lists of qualified individuals
recommended by:

- as the American Federation of Labor and Congress of Industrial
organizations who are representative of workers directly
affected by metric conversion and by other organizations
representing labor.

b. organizations representative of small business.
5. Four-atelarge members.to represent consumers and other interests

- . deemed sultaWQe by the President and who shall be qualified
1nd1V1duals. .

The terms of office of the members of the Board first taking office will
expire; five at the end of the second year, five at the end of the fourth
| year, and six at the end of the sixth year. Successors to the members

of. the Board will be éppointéd to a term of six years.13
_fdfglt}was”Congress's view that the Board will not. need to fupctioh the
entire process. After conversion plans #re developed, coordination
adtifities have made substantial progress,. and public education is .
essentially complete, the Board can céase to function. The mementum..of
the conversion pr&cess shouid be SHfficient at that time. There wili

most llkely be many minor problems remaining, but they can be resolved

w1thout the assistance of the Board. Recognizing that the conversion




may require longer or éhorter than a teﬁqyear time frame and that the
valuablé coordinating efforts of the Board may still be necessary, the
Act specifies no definite.time iimit'on the tenure of the Board, but
pfovides the Board will cease to exist when the Congress determines
that its function is completenh

The Bdard will have no compulsory powers. It will be the function
of the Board to devise and carry out a broad program of planming, coorw
dination, and public education. J |

It is most important to note that phe Act did not épecify a tafget
date for cbmpletion of the conversion. Most other nations undergoing
the conversion process from the English System to the Metric System
have worked with an overall time schedule of a deﬁade. The Australian:
experience has deﬁonstrated that the conversion process can occur in
less than the ultimate goal; they énticipate completion two years ahead
of schedule. New Zealand established a goal of eight years and is
anticipating completion in seven. Although the experiences of other
nations can provide guidelines, it is recognized that the United States
has a greater population and a more complex induétrial econony which
may require greater efforts in the conversion process.15

The inclusion of.a‘ten.jear target date for extensive adoption of
the metric system was discusse& very thoroughly by both thelHouse and
Senate. They acknowlédged the need to give impetus to metrication so
thaf costs and inconvéniences will be minimized., However, they recoge
nized‘that each sector of the national community will require a different
time frame. Some sectors of the community, such as the pharmaceutical
industry, are already metric. Other sectors may require years.before

conversion is achieved. Congress envisioned a conversion period




| sufficiently long so_ihat no industry or sector of society will be unduly
harmed or disadvantaged. It also desired a conversion period suffie
ciently short so that the social and economic costs of conversion will
be-reduceq.16

Business, both large and small, now need to plan to insure that
their views, interests and problems are ably;; expressed to the Board
by their representatives. Businesses, through their numeroué associations,
need to self=establish an ordérly’process of conversion and a target
déte for completion since the Act did not specify the period. Once the
cooperative decision has been m#de for the different industries and
sectors of the business economy, they can be presented to the Board for
their consideration and adbption, Business shguld take the initiative
1o establish theif own.destiny rather than sit back aﬁd wait for the

Government to decide it for them.




CHAPTER IIT

PLANNING FOR CONVERSION

The trend toward metric conversion gaihs monentum day by day.

-5_ AS more and more industries and companiés are setiting up metric converw
sion plans, a domino effect of sorts occurs at all levels of U.S5. in=-
dustry. As each major corporation conﬁerts to the metric system, hun=
dreds of that corporation's suppliers are influenced by such a move.
General Motﬁré, for éxample, which is converting to metric, has some
47,000 suppliers that have every good feason to follow in GM's metric
footéteps.17 d |
The business manager must be prepared ﬁo meet this challenge.
~ Here are some of the questions that he must face and answerg How much
timé is to-bé allowed to convert? Is he aware of the pitfalls as well
as the opportunities? How well versed is the staff in.the metric system
" and is there a person on the staff capable of serving as a metric co=-
ordinator for the business? What is the competition doing:about: metriea=
ltion? Wheré do his customers stand on me£rics? These and man& more
" knawing questions must be faced, and faced squarely from the starﬁ.
There is no short cut to the work that must be dene before establishing
the policy for the company. { _

The larger companies have, rightfully, taken the lead in ¥.S,
meﬁric conversion but not every company can be a pacesettef. The

smaller company, as so often is the case, assumes the problem of metric:®
1"




conversion just as :Lt assumes technical oi‘ any other kind of change
but the most important point for the smaller company is to be‘ ready
wheﬁ the time for a change comes. What is the right time? Certainly,
there is no benefit in ‘going metric simply to say that you have. (n
the other hand, there is equally no benefit in taking a wait=andesee
attitude or procrastinating unduly. | |

The decision as to when to begin conversion tb the metric system
is }:[.ks rmaking any other sound business decision. It is a matter of
recognizing both the opportunities and the benefits, ee:onomiq,; engineering,
as well as any othei*; _and weighiﬁg them carefully as would be with any )
investmenf, for a satisfactory r-et.urn. It is a,xriat,ter of moving with a
étrbng trend, not too far ahead, but also not too far behind. Looking
at'f‘__;i.t._r‘qorg_. qlpsely, it boils down to competing for one!'s own investment

, funds Just as one would‘_ifo‘r any other project.._—In -ghort, the benefits

must outweigh the disadvantages over the long run. .
ﬂ Ongce,the real benefits and longerange opportunities are reqognized,_
it :_’.Qecome_'sg”a matter of. in,vesti.ngA as little as is neceséary to bring:
abg;it;*gonyersion and ﬁth as little disruption, as possible. Timewwise,
plan for the shortest economic time. As:an investment, metric conversion
Just .as any other undeftaldng, will recover its cost and show a profit
only if one plans for it properly. It will require commitment, sound
ﬁecisibn—making, leadership, constant guidance, coordination and full
_ coopérat__ion from everyone assigned to the metric conversion program.
4,,_.?¢,,.,_.P:'|'—.npoint.ing the costs of metrication in advance can in itseli‘,
be Junneces'sarily cés’c-ly, -inaccurate and frequently deceptive. The time
consumed in such an effort might better be used to seek ways to minimize

conversion costs. Trying to estimate overall costs is meaningless and




whatever the costs, they can be held to a minimum by good planning,
good timing and good implementationa

From a business‘stahdpoint, conversion can be accomplished sooner
with a plan as opposed to a hit=oremiss approach or even going metric
wbj osmésis" which will take forever. To implement metric coﬁversion,

that responsibility is usually assigned to a metric coordinator. In-

larger coﬁpanies,_the‘activity msy be headed up by a metrication task
force or a metric coordination committee. But whatever thé name,
this individual or group provides the direction, advice; coordination

and guidance that makes metrication happen. A task force or metric

coordinating committee should not be s0 unwieldly that it can't operate

efficiently. Also, if metric conversion is to be accomplished at the

least possible cost, a metric committee of task force should be held to

a mnirmm size. The persons éssigned to it are those who take on metric
activity as pért of‘their normai Jjob.

| For ei&mpie, at General-ﬁbtors,,because of its size, each of its
diivisions has a metric coordinator who reports directly to the general
maﬁéger of that division. These metric'coordinators are encouraged to

solve their own problems and have the freedom to do whatever is necesce

'sary in their divisions to bring about meiric conversion. The divisions,
in turn, are assigned to groups, each having a group coordinator appointed
by a group vice president. If divisions have similar problems, they're
discussed and fesolved at this-group level. The group coordinators 
then sit with members of the finanecial, legal and overseas staffs on.
what is called the ﬂbtric Council. The council in turn, is a sub-com-l

‘mittee of the Engineering quicy Group which made the decision to go

metric in the first place. It is a complete loop.18




1

| in t.hé planning phésé s the commitiee or task force ,cbuld review and
id,gntify.t_hose areas that are metric sensitive. Thenl develbp a speéific |
plén for each area. The pian should.probébly inciuda é very definitg
time frame and target date for each product division, works or departe
ment. It could also define whén and hbw the plan is to be implemented.
‘Thé’three ﬁhases do not necéssarilyLJ have to run COﬁcurréntly throughe-
out the entire business complex. Rather, theyrﬁill vary from plant to
plant, from product to product and from any subdivision %o any .qth'(f.r
subdiﬁision. The task force woﬁld:coordinate these phases]9,

'A Commerce Departméﬁt study furnishes’evidenée indicaxing that metri-
ﬁation via a coordinated program would be less'cbstly and less confusing |
than an unplanned conversian?oiwen opponents of the whole metric éonq
version concept agree that if the U.S. is going to metricate, it should

do so by planning the conversion on a'natiqnal as well as a segmented

basis rather than in an unstrucfuréd.manner;




GHAPTER IV

PERIOD OF INCREASED INTERNATIONAL TRADING

The United States'is at this time facing a great problem in inter-
national trade. The old assumptions about American technology are in.
serious question. 'i‘he most crit-icalr and immediate problem for U.S.
technology to face up to is that the United States is losing its domine
ant position in the markets of the worl&. The balance of trade has
turned to the minus side of the ledger for the first time in this century.
Only recently, the massive agricultural,;, exports have brought the United
Stat.es again to the plus side of the ledger. American productivity in’
industrial output, qua.lity and quantity and in the service sector of the
sconony is woefully weak and is being challenged by an increasing

number of nations. All of these add up to a very real challenge to the
vitality éf our economic system. | ,

Over the past two decades, the United Sf;ates‘ share 61' the world
gross national product has been shrinking from nearly L0 percent in
1950 to only slightly more than 30 percent in 1970. It is not by itself
bad-#the rest of the world's nations are doing better while the United
States, in absolute terms, is also gr‘owj.ng.21

The challenge to the United States in the world maxkétpla(:e is
W§Hmd by a net deficit in the balance of trade for manufactured
goods and services. Whereas the average annual growth rate in imports

15
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exceeded the growth rate in exﬁorts only slightly in the early 1960Q's;
by 19?1; the growth rate of imports had climbed to triple the growth
rate in exports. IWhile U.S. manufacﬁuring productivity rose 32 percent
from 1960 to 1970, Japanese productivity tfipled. while U.S. exports
of manufactured goods rosé 110 percent, Japanese exporis quadrupled.22

One example of the pressure on United States firms exporting to
other markets is the directive on measﬁrement units issuéd by the
: Eufopean‘Community ( United Kingdqm, West CGermany, France, Luxémbourg,
Belgium, Denmark, the Netherlands, Iﬁaly and the Republic of‘Ireland}.
Anyone trading with EC countries must, by the end of 1977 use 5I metric
units. The difective is lipited to the language deScfibing the product.
Only sales literature, invaices, service manuals, and drawings must be
expressed in metric SI units.z_3 |

The European Community directive isﬂin_;ggl;pygmérely an objective,
andipherdifficulty wili lie in the enforcement it will receive by the
individual member ﬁations, - However, the Furopean Community coul§ take
cqrre@t}yefgction in-the European Court of Justice»againét membef éoun-
tries*Wﬁiéh fail to_observe the basic objectives. ..

“Fhe “use of dual -dimensioning, both inches. and millimeters, could
pose a problem to some exporters. Although the. directive doesn't
pfohibip that practice; it doesn't authorize it either. Eﬁen EC
officials have some doubts about what will eventiially be allowed by "
member countries. For anyone using dual dimensioning, probably the
best guideline would be to avoid any dimensioning practic; that could

possibly mislead.




lOverall, Upited States industry performs and uses its research
and development better than any nation in the world. In "nontechnology=-
_intensive" manufactured gbods, imports have climbed drastically since.
1958, when imports equaled exports. Now exports in those products are
again on the decline., The stbnydis different, however, in the "teche
nologyuinténsive" manufactured products like scientific and communica= |
fions equipment where research and development investment is high.
The United Statés still exports more than it imports, although the gap
is narrowing. Obviously, those industries that rely'most'heavily on
science and technology and are inﬁovaﬁive do best in international
trade. This is not unexpected in view of the high cost of labor in.

the United States.zh




CHAPTER V

INTERNATIONAL STANDARDS

Improving the United States! competiti#e position in the world
markets is a very demanding, tedious task. Many things must be done.
Prime émong those tasks is to improve the United States' effectiveness
in international staﬁdards deliberations.

- ﬂ*fhe distinction between two facets of metricatione= measurement
language and'engineeringipfactice'and design~= must be draﬁn and under=
stood: ~The idea of ‘changing measurement language is simple and fairly
~well uﬁdérstbod.i Insofar as a pounds and ounces séale can be converted
t¢ metric by changing the dial plate.alone, ornly -a language change 'is -
ifvolved, ' | ER

Eﬁgiﬂéering practicés ‘and standards aré’ & -different thing entirely.
Tﬁéy3iﬁ€01ve the arbiﬁfary sizes., shapes, and configurations in which
we “choose ﬁo'ﬁake our goods. They derive from a natural human inclina=-
‘_tioﬁ tQ*try to éinplify"&ésigﬁ'and to show'éwpféfereﬂqe for whole “° |
némbers;'rséréws,'bolts;;and other fasteners could be made in an infinite

variety of lengths. But common sense tells us that we will select a

certain few conveniently spaced sizes and make only those. Some man=

ﬁfébtﬁrefsruéé "duélfdimeﬂsibning",-expressediiniﬁoﬁh inches and milli=
‘meters for parts and machinery that they sell abroad. However, labeling
a‘ohéahalf inch diameter shaft as_a 12,7 millimeter shaft is not trie
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- metrication. In the meiric system, such a standard shaft would be
either 12 mm or 13 mm because of the human preference for round

numbers.25

Industry has been carrying on this practice of standardization
fér many years and it has brought great benefit to'both manuf acturer
and consumér. At the turn of the century, light bulbs were made in an
absolutely bizarre number of base sizes and threads and bulb configur=
ations. The idea of running to a local store for a bulb to fit a lamp
was unheard of. Industry, through voluntary standardization, reduced
the number of different bulbs maﬁufactured. In so doing, they simpli=
fied their manufacturing procedures, simplified the consumer's shopping
and reduced the price of light bulbs dramatically. |

Now induétries in a country which uses the metric system will be
inclined to standardize on sizes which are in whole numbers of metric
‘wnits. Where United States industiry may choose fo make a fitting which
ig two inches in diamefer, an'industry in a metric country might prefer
five centimeters. The two resulting parts would be tantalizingly close
in size, but compietely incompatible.

The main avenue'for nations of the world_toﬂmake agreeméntS‘on
engineerihg standards is through such international standards-making
organizations as the International Organization for Standardization
(IS0) and the International Electrotechnical Commission (IEC). In the
working committees of such bodies, representatives of all interested
nations meet to write international standards which will recognize
product techno;ogy in use by the participating cﬁuntrieé. The resulﬁing_
standards.often require some adjustment in the practices of the partici-

pants,rbut if the job is done prOperly, no onet!s products are completely
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;éxcluded and the adjustments fall evenly among the participants.
ﬂ The ﬁnited States carries two disadvantages in this process.
TFirst, our industries do not.participate to the extent that they should;
5l”second,'our representatives téke up much or their time worrying about
i} the metric-versus the U,3. customary unit problem. Our people must
“H?work to hHave measurement conversion tables included in the written
ystandardss This sort of consideration often gets theﬁ labeled as obs=
i’tructionists. At the very least it distracts from the main task which is
 £he'consideration of technology and the protection of existing United
" States! practiceso - Since the battle for international markets is
:fought to a great extent in these international standards deliberations
‘and will be for years to come, it is a favorite ploy in international
" competition to write standards that give the home product an edge.
;f'Many United States! com@anies may wltimately find themselves locked
' into metric standards that hurt, as Timken Company did with its tapered
roller.bea::"ings.26
. Wheﬁ an American engiheef selects a ball bearing or a qylindricai
roller bearing, he specifies it in millimeters. When he specifies a
tapered roller bearing, though, he does it iﬁ inches. The diffefence
has nothing to do with technology; it just happené that the ball
bearing and ordinary roller bearing origiﬁated.in Furope where metric
measurement prevails, while tapered bearings were invented in the
Uhited Spates.

Timken Company of Canton, Ohio who invented the tapered roller
bearing now wants. to go metric; yet, balks at accepting the standérdsl
for tapered roller bearings that Eurcpeans devéloped in metric measufe

and that were approved by the Intermational Standards Organization
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(ISO); The IS0 bearings do not measuré up t0 the high standard éf bearing
désign t;hat. has been- develo;;ed by lmited States companies; so, Timken
has designed a new line of meilric bearings that it pf@oses as a superior |
standard.27 |
A tapered roller bearing is a cylinder with a taper that enables
- it to withstand nthrust® loads along its axis, as well as radial ldads.
i An automobile contains about $40.00 worth of tapered bearings, two for
each wheel. There are two million‘dollars' worth in a steel rolling
mill. About $750 millions! worth of tapered bearings are sold annually
in the United States. Bui the bearing business is international.
Timken. has plants in six foreign countries, serving not only foreign
customers but also the foreign plants of multinational companies like
Caterpillar and International Harvester. To meet metric competition,
 Timken has had to tool up in Europe for dozens of meiric bearing sizes.
Tooling up for just one bearing size can cost $‘IS0,000 to $300,000,
It- is just goo_d business practice to invest money in tooling in
optimum ciesigns'.:28 |
Today!s IS0 standards, drawn up aboﬁt twenty=-five years ago, are
far from optimum. To mininﬁze the number of tools and gauges needed,
the Europeans chose to specify for tapered béarings the same "envelopes"
as thpse of ball bearings. Hence Americans say the IS0 bearings contain
too much metal and take up to§ much space. IS0 standards also fail to
recognize cost-cutt.iﬁg techniques 61‘ manui‘actu:c;e that the United States
has developed_ and they impose ¢ostl.y and unnecessarily rigid tolerences.
EuroPeax; manu.facturefs have no desire to retool to new standards;' 50,
Timken has little hope of getting the IS0 to approve its own recommen=

dations., When the metric standards were drawn up, American companies




- showed little or no interesta’??

We have every reason to e:xcpeci that United States technology will
eventually receive the recognition it is due if we participate vigorously
in the negotiatiens. Today only about 2,500 international. standards and
recommendations have been adopted by IEC and IS0. World trade needs
somewhere bebeen 20,000 and 30,000 standards to function effectively. "

‘The industrial powers of the world now recognize the urgency of
 this need and are producing international engineering standards at an
ever increasing rate‘. Most of the international sﬁandards required
will probably be drafted in the next ten years.

If the United States stands by while other nations write their
10,000 metric industrial standards; the process of going metric in the
-United States will mean conversion to foreign industrial prac’c.ice.3 L
1f, instead, we get our technology written into those international
- standards, the other nations will have to change to our technology at
least as often as we do theirs. This is a major source of urgency
toward getting started with developing United States hational metric
standards.

Americats ability to produce the necessities and luxuries of life
and to keep our people gainfully employed depeﬁds on our industrial
ability to mass produce products for large markets. Prbducing products
for our more than 200 million citizens in a coherent national market
is tﬁe basis of our economic health.

'We ére not alone in undefstanding this principle. The nations of
the Common Market and European Free Trade Aséociation are trying to
put together a ma.fket of 265 million people. To do this they must

harmonize their measurement standards and engineering standards. They
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havé-all agreed to spear the same measurement language and develop common
engineering standards so that they mayrexnhange goods freely between
nations. |

In gorld trade, the issue of metrication is most importaﬁt in
nmeasurement-standard sensitive"(MBS) prodnéts, those in which dimen=
sions and measurement units are critical, like thermometers, vacuum
pumps computers, refrigeration equipment, printing machinery and so?
forth, In 1969, the United States exported about $14 billion worth of
MSS products and importéd about $6 billion worth.sz Obviously, this
group of products is critical to our balance of trade., Until quite
.recently, différences in measurement sysﬁems and engineering standards
did not have a majér impact on world trade in that they wefé’less impor=
tant than'other factors like price, reputation and reliability of the
manuf acturer, superior technology, and quality of the product.

Now, however, differenceslﬁf engineering standards are taking on'a
new imporﬁance bécause éouﬁtries abroad which want to éncouragé trade
among each other, as in regional gfoups,.are agreéing on cbmmon quality
standards and certificaﬁion programs. .The'agreements provide that
when.products are certified by the producing country as meeting the agreed
engineering standards, they will be éccepted without further inspection
.or test by all the other countries adhering to the agreemeﬁt. This
mechanism will iﬁc;easingly éerve to facilitate trade among the agreeing
countries, but can inhibit imports from all other countries.

rhe urgent ﬁeed now, if this potentiél nontariff barrier to trade
is riot to have major.impact on our éxports, is for our much greater-
participation in the development of international engineering standards

and cur access to the emerging certification programs.




CHAPTER VI
AFFECT ON DATA PROCESSING

The transition to the modern metric measurement sysiem will impact
data processing systems in the following areas: use of character sets,
the definition of data field sizes;, numeric precision- e accuracy,
conversion of historical data and the logic of mathematical calculation.

| The International Metric System, or SI (from the French Systeme’
International d'Unites), requires the use of both upper and lower case
alphabetic chafacters. These are essential in using the system's
symbolf's"“f'of each unit. Without this d.istinction, it is not possible to
distinguish between k (kilo) and X (kelvin) or between m (milli) and M
(mega)s' -This requirement for upper and lower case ¢haracters cannot
be'met by many existing data'prqceésing systems. In addition, symbols
for two SI terms ohms (+*) and micro (/u)":'and éx‘pb‘nential- notatiors '
are not currently available on any standard U.S. computer system. To
help users cope w‘ithiSI units ,‘ the American National Standards Institute |
(ANSI) has developed a pr0posed ANSI and ISO (Internat:.onal Orga.n:i.za.tlon
for Standa.rd12at10n) standard representations for SI' and other units to
bé‘uséd in syStems with limited character sets which provides an interim
éofutioﬁ' o ‘the problem. |

“Bach'metric umit-is intrinsically more or less precise“tha;l t_ﬁe ,

customary unit it replaces. Thus, centimevers are much more precise

2l
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thaﬂ iﬁéhes; kilometers are more pfecise than miles; but meters aré much
less précisa than feet and kiiograms are much less ercise than pounds.
Phis difference in accurady dictates that.meiric units require more or
1ess%d;éits t@gn do customaty units to represent the same range of values.
In an,overly simple .example, representing O to 99 miles requires only
twg digits, while the equivalent range in metric units of 0 to 159
kiloneters :eqpires a data field of three digitss ..Only 62 miles, ie.,
99 kilometers, can be represented by two digits. Similarly, the repre=
seqution_of mass. in kilograms will require fewer digits than pounds.
fo;fgg?ioﬁs‘ranges of values. Thus, 100 to 218 pounds requires three
digitgmwhile'the metric_equivalent of L5 to- 99 kilograms only uses two.
digits,” ‘Obviously, as we begin to process metric measurement data, the
sele@tibn‘df”appropriate;field sizes will become. quite significant.?Br,

MfVIn;é;similar fashion;*the'inhérent difference in precision also has
a ﬁéﬁbruimﬁact on numeric accuracy. If, fbr_QXample; one uses data in
éubi¢jiqche§,(in.3) accurate to one decimal place or = .05 inch, the same
-onQ d%cimal place in cubic centimeters (cmB)rwogld provide = .05 cmﬁor‘_
: ,QQBQgéinbh,?whichpis.much_more accurate than is needed. However, if
onehu§eéhda§a in pﬁunds accurate to one decimal place = .05 lb., then
thg,equifalent one decimal‘place in métric kiiogrgmslﬁrovides accﬁracy to_
z ;Q5hkg;,g: 110 1b. which may no£ be adequate. The net effect of this
diffg:gnéé in_precision“of_each measurément,system uiil be an increased
system sensitivity to field sizes, both to the right and left éf the .
decimal point. e T

_Systgms‘that generateJmeasu}ement sensitive data-for_use in fore-

-casting Statistical analysis or other analysis will be faced with a major
discontinuity in their data. It will be difficult to compare the last 5

years'! automobile performance data in gallons/mile with next year!s




daté in liters/kiiometers. Cost accounting systems will suddenly generate
unit costs per kilogram or cubic méter, while all the previous data is
in cost per pound or cubic yard.

The tjpical calculations that any data processing system performs
are affected by the inherent éhange in units and also by the elimination
of many customary conversion factors. Becouse the SI system is coherent,
most of the traditional conversion factors are no longer needed. For
example, if one were figuring the power required to drive a generator
to get ¥ amounts of power generated, in the English system the povwer gene=
erated is in kilo watts bul the power required to drive a generator‘%s
in horsepower so a conversion féctor must be used. In tﬁe metric system
the power required to generate and the power generated by the generator
would both be in kilo watts so"no conversion factor is needed. Clearly,
the conversion to metric units will affect all systems that perform’
routine calculations using customéiy measurement units. Computer assisted
desigﬁ packages and othér engineering/scientific data processing systems
will be affected most severely.

The degree of impact from metric conversibn will vary dépending upon
the nature of the particular data-processing system. Some systems will
notrbe affected at all or in such minor ways that they can readily
accomodate the change. Other-systems will have to be converted to accept
and process both metric and customary data. It can be expected that some
systéms will bé so difficult to convert that it will be more cbst‘effective
to discard_them and design replacements, Systems that ﬁill be chénged by
metric conversion range from inventory/bfoduction control and cost accounte
ing thfough computer assisted design and numerical control applications.

Since the metric transition will progress in an orderly fashion over a




period of years, most systems will have to process both customary and

metric units during the overlapping years. Typically, an inventory

system or bill of materials processor would be required to handle both

customary.énd metric sized items. The result is a possible 102 to 308

increase in inventories or materials processed by such systems.BS A

similar requirement for dual capabilities will exist in the generation of
" yeports and in performing design calculation.

To minimize the impact of metrication on an organization's data
processing syStem, the data processing manager must lead the way to a
structured solution. He obviously will have an uphill battle since many
people are either not aware, not interésted or nonbelievers as far as
metric conversion is concerned. While major countries have converted to
the metric system recently (ie., Great Britain, Japan, Australia, and
Canada), none have been so dependent upon computers as is the United
. States ‘and thus, we have no reservoir of experience from which to draw.
In analyzing the‘metric conversion, the following major tasks become
evident:

~ 1. The data processing manager should initiate a metric awareness
program at the top level of the organization. This program could
include informal talks, seminars or workshops as appropriate. -

Essentially, everyone must be made to understand the inevitability

. of metrication and the degree to which it will or will not affect
their operations. : '

. 2. An analysis of every data processing system application in
operation or being designed should be conducted. This analysis

- should determine the degree to which the system!s input, processing
or output is dependent upon measurement sensitive data. The result
of the analysis should be a classification of all systems in terms
of the results of metrication. In conducting this analysis, the
life~cycle of each system must be considered, since the decision to
convert or redesign a system should be based on the total cost /ben=

efit of each system decesion. The expected life of a particular
" system will have a significant affect on the cost/benefit analysis.




3. Each data processing manager should develop a metric conversion
plan. This plan should be a major element of a corporate metric
conversion plan whenever possible. The plan should show the time
phasing of the metric capability for each system. Specific resources
required for the change should be identified. All system users
should be involved in developing this plan since they will bear the
brunt of any netric tran31tlon problems.

h.- All new systems being designed should reflect the results of the
impact analysis study. All measurement sensitive systems should
be designed with dual capabilities; ie., both customary units and
metric units. The mathematical processing should be clearly separ=
ated from all logical operations to facilitate the eventual conver=
sion to metric units. Obviously, field sizes should be selected
hith'the'eveptual’conver51on to metric units: as a primary -factor.
o assist Ameriéan'manufacturers and businesses, the Commerce Depart-
'  mentﬁS.Naiioﬂel.Bureau'of3standards has recently devised a corpurerfprOu
gram packege to‘perform”the converoion_from ohe system to the.otcer;with
- ¢arefully controlled accuracy. The.package‘consists of'eeparate comouter'
programs developed by Caterpillar Tractor Company and General Motors
Corporation, documentatlon explalnlng how to get the programs to permit
'users to verify that the programs are compatlble w1th thelr computers.37
The Gaterpillar program converts 31 different metric units to thelr
: U,S;“customary‘eqnlyalents; Io contrast, the~General Motors programs
._conVért“in*boch_directione'bﬁtrwork in millimeﬁers'énd inches only..
Theirfprogrems use‘rounding conventions someﬁhét;different from those
3 that are efiployed in’ £ g’ Gaterplllar prografi. “Botli"Caterpillar and’
General Motors programs are ertten in American National Standard FORTRAN
-.and are sultable for'uSe in a wide range of computers with llttle or ne
mo&if1datlon. The Caterplllar prOgram is operated in the batoh mode
lwhlle‘the General’ MotorSfprograms are 1nteract1ve.38
fl%fheﬁprogramS"ﬁain-ddrantage'is in proviading the design engineer
' wi%h control over the accuracy of the conver51on process and the: toler-

_ ances to be malntalned. “In thls W3y, errors and costs that would be




unavoidable in a shop where everyone makes his own conversions are eli-

minated, Control.at the design level also increases productivity by
speeding up the manufacturing process and providing an automatic self=
checking system that is essentially error=free.

Clearly, the United States metric transition presents a unique

challenge to the data processing industry in that it will affect the
total industry, it will prceed in an orderly fashion and we are aware of

it. Thus, we can and must act to meet it now. The long lead time

for systems conversion and redesign combined with the rapid acceleration
of metric transition dictate that the data processing professionél take

action now to meet the metrication challenge.




CHAPTER VII
' PERSONNEL TRAINING

Because of ‘t.‘he magnitude of this measurement change, metric itraine
ing programs represent a major effort for most org-a.niza'tions and should
be plamned accordingly. In approaching a ﬁew training requirement such
‘as metric measurement, it is appropriate to cpnside:f tﬁe major factors
that will impact the programs If these factors are not considered,

. significant resources nay be.wasted and metric training will be
iamplemented haphazardly.. 3 _

The_ ado.ptio.n of metric measurement represents a major rchange in
skills that are véry basic to most individuals. The resisténgé to this
change will be monumental and must be overcome if the program is to be
‘ successful. A Ihetric training program must have a firm commitment from
top level management and musﬁ be -sold in a very positive ma.nnér tc‘). oVers=
come this resistance. | |

Employee-s may feel threatened by the metric systemwbut a t.raining '
' program that reaches the right people at the right time can put them at
ease. In 'any changeover, designérs,.- draftsment and technicians come
first but -every employee is affected. Managers should concentrate on
‘timing, techhique, and properly meeting the employee's need to know.

- Timing should be ini‘lugnced by what _acﬁion suppiiers, competitors and
customers will be taking on metrication. Timing means that the basic

education must be planned and scheduled far in advance.
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Since the metric change will impact the whole workforce, a training

program will have to address the problem of high volume training, al=

though the training'needs will vary. Virtually everyone in an organiza=
tion must be exposed to metric units to some degree. Unfortunately,
mich of this training should also be timed to coincide with the actual
use of metric units in the shop or office. It should not be attempted
if little or no copportunity for practice can arise within a shoft,périod
of time. If started too early, it will have to be repeated when metric
useage begins. CObviously, the selection of presentation media will
depend on the identificétion of participant groups with common needs
and ﬁiming constraints. When planning is started, enlist the aid of
equipment makers, trade societies and technical societies. Subtle
errors in the technique-that is uséd can reﬁder the whole plan ineffective.
For exampié, if employees have a choice between the two measuring
systems on dﬁal measurement drawings and other buéiness documents,
'chaﬁces are good that the metric system will be ignored.

Because each individual uses measurement units in a variety of ways,
' the‘reqpireménts for metric training will vary considefably. Everybody
will'reduire some basic knowledge of these metric units, ie..meters,
kilograms, liters, degrees celsius (centigrade), used in daily commer-
cial transactions. However, the skilled créftsman has to be familiar
wiﬁﬁ‘énly‘millimeters and kilograms in his work, while ﬁhe engineer or
deéigner must understand newtons, joules, watts and pascals. The

mechanic will have to understand power in kilowatts while inventory

clerks will have to understand meters, cubic meters,'metfic tons and
liters. Metric measurement will impart all functional areas from corpor-

_ ate planning through design, manufacturing and axles, as well as data




prdc.g;s_sjl_pg, ;:os_t. a_ccounting énd marketing.

To ?Qme extent, every employer w:r.ll be affected and that information
-will have to be fed downwai-d in the organizational struéture.r_ The _first
‘'step might be a general indoctrination of everyone through posters, woﬂc

bulletins and general propagandizing throughout the business. C(ne should

not stop with just conyentiongl wall posﬁers containing conversion charts;
_ enéugh ipformality and interest should be added to each metric campaign
to make escape from metrication impossible,

Emplpyéré should start by marking the heights of doorways and
aisles in meters, by indicating the volume of coffee dispensed from
vending machines in liters, and with other signs indicating metric ol
dimensions of common items in the worker!s environmenﬁ. Tha£ presents
the metric system without any conversion factors and Jjust by foutine
observétibn, employees will qpickly'grasp the overall relationships.

The general indoctrination at upper maﬁagement levels can most‘
likely be achievéd simply through one or two days of seminars using
outside lectures. By using someone not empioyed by the firm, partici=-
- pation and involvement will Be greatly improved. Inhibitions and the
lgtént feeling of "I should have known that" 6r tPeople assume I do
rggowf“pfeveny;executives‘from effectively responding to subordinates.
T?g f?eﬁucation at this level should constitute a guided discussion.of

terms, concepts, and implications, rather than the actual teaching of

technicalitiés}ﬂ

Tréining personnel, designers, R & D personnel, industrial engin-
eering, pfoduction supervision, maintenance; and inspection personnel,
all of these_sﬁould quickly adapt to the new system.- Here thé.use of

training materials is important and programmed learning materials éfe

the most effective route. Special attention should be given to the




-design and technical responsjjb;',.lit,ies_, since that is‘ where product or
service concepis originaﬁe. Some of these people force the sérious
problem of going back to first pﬁnciples and nee'd‘to unthink a lot of
izhé.t they have learned over the years.

The shop personnell preserit the prime iarobiems. A natural apathy
will exist toward a change in basié technical thinking. "Who wénts
metric?" will be their que_stion. To iﬁvolve them, the training must be
kept specific to their tasks, Vall of the necessary conversion materials

must be made available, a more thorough pre—traiﬁing indoctrinatio_n.
mﬁst be given to them. 'fhe training should be done 5y their technical
supervisor. ?he groups should be kept small and the workers separated
by occupation or.' trau:ie.h2 ' |

Managers will have to evaluate the adaptability of their older
drz;ftsmen. They may or may not absorb the new standards of measurement
as easily as young fc.rainees or apprentices. They may not tolerate new
grobleins that demand understandirig. Some will just not care to leafn the
new system since they are so close to retirement. |

Almost every business or firm will have to "sell” the acceptability

of metric change to the rebel manager or union leader who see metrication

as an insurmountable task. He should be reminded of' how the manufacturing
work force has solved similiar production dilemmas. |
Shop employees will also have their opinions guided by ﬁhe :lcon-
. vers'ion's effects on their personal cr:.>sts.. Some manufacturers feel
thaft their émployeee; are required to_have metricltools, so have feélt
obligated to buy them their first metric sets. If managérs maximi ze
employee goodewill throughout the metric transition, opéorﬁunities for
ﬁnions' to be "champion® of management oversighits will be minimized or

eliminated.




How mirch émplqyees need to know depends upon their function. Most
production workers performing repetitive tasks on an assembly line will
be able to perform satisfactorily with #ery_little'training, whereas

process, engineering, and supervisory people will require more compre=

hensive education.
Despite the industry training programs, an educational gap will

continue until manufactureré commnicate with educators. Until the

trade and vocational grammar and high schools turn out students with a
metric understanding, industry will be functioning with many workers

that are not comfortable in metric tefminology and,pracﬁice. industry
' must communicate its metrication needs to educational authorities and

school systems must develop and begin instructing more metric programs.




CHAPTER VIII
THE COST OF CONVERSION

The price tag for mei;,rication is difficult, if not impossible, to
project. Pﬁblis'hed estimates vary widely and are éft_en staggering.
Opponents of metrics claim that it could cost the United States asl
much as $200 billion over a t_hirty-year periodl.13 Congress expected that
the coordination_ activities of the U.S. Metric Board will contribﬁte
notably to a reduction in thé overall costs associated with the conver-
sion process. Congress has heard from other Nations currentl& in thé
c‘onversion p.roceés such as Australia and Canada, that a_ct.'l_lal costs have
been substantially less tha.ﬁ, the most modest estimates. In the United
States, industry currently converting to the metric system reports costs
to be much smaller than original estimates. Many firms are absorbing
costs as a part of norfna.n operating budgets without special a:iJ.or:a.’c.:i.ons-.h-“h
When the pharmaceutical industxy wernb inetric‘ some years back, one of |
the participating companies was able to report thaf. actual costs were
one~half to two-thirdé the preconversion estimate.hS

Another coni;aany that made pu"blic a cost estimate several years
ago and that now has some actual experience Lo comparé it with and a
more realistic apprlaisal of its requirements, is Caterpillar. Caterpillar
manufactﬁres its products in metric p‘la.nts‘ in France, Eelgium and Japan,

and the corrlpany is now in the process of converting its operations in
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the United States, the United Kingdom and Australia. Based on the Cri=
teria set by the Department of Commerce, Caterpillar originally esti=
mated that metrication would cost the company $168 million. Now thaﬁ
actual planning is underway, and more realistic projections can be made,
the company has determined thét costs will amount to only a fraction
of that i‘igure.hé |
Tangible costs in a conversion include modification of equipment and _
obher physical changes; intangible costs cover retréining and education.
The nonmanufacturing firm would have fewer costs in machineﬁy'and
tools, but would share in the costs of retraining its labor force,
maintaining dual inventories and modifying measuring devices, The-
nonmanufacturer is primarily concerned with "soft" changes in vocabu=
lary and }abels. In those organizatiocns where conversion would simply
mean a change in vocabulay, such as the service industries,'no substan=
tial cost would bé involved. Most manufacturers, however, are faced
with hardware chénges or redesign of physical equipment, as well as -
rsoft" changes.
With regard £o3training costs, the British experieﬁce has shoﬁﬁ

that it takes less time to train workers than was originallj‘anticipated,g
Ateaching the man On-tﬁe;job on a need=to=know basis. The U.S. pharmae
ceutigal industry, too, found that retraining required less timelthan
exﬁected, and‘was facilitated by the use of dual-labeling to familarize
wbrkers gradually with the new terminology.

| Sizeable costs have been averted by most of the companies alfeady
planning conversion by establishing the policy of using the new standards
for new products and.drauings, but making no change in éresent §utput.

In addition, these companies do not plan a mass replacement of tools




wd §

and eﬁuipmente Raﬁher,'normal replaéemept determined by'ﬁear or 0DSO=
lescence will keep the bost minmimal,

John Deere and Com@aﬁy has found.that virtually no machine tools
héve had to be replaced. Conversion Charts and/ or dual demensioned

drawings were used to produée items either in customary or metric units. f§

Tool modification, changing scales or mechanical parts, is not as coStly
as total tool replacement. At the same_time; tool replacement is a-
constant. process in mgnufacturing, and metric tools can be purchased

to replace customary unit tools under the normal replacement plane. -

Automcbile mechanics, probably the trade most affected by metrication,

afe already purchasing tools that fit metric parts because a substantial

number of the automobiles on the U.8. highways already require metric
17 . _ :

tools.

During the conversion process, small businesses mgy be exposed to

adverse situations. The Small Business Administration is to direct its
finanéial, management, procurement and technical assistance programs
to aid small business firms impacted by metrication. Somersmali businésseé

will not have the resources for necessary conversion t¢ the metric

-system and may need loans from the SBA. Also, Congress expects the

SBA'to be vigilant that'during the conversion process, federal contracts

being held by small firms are protected.hB




CHAPTER IX
'SUMMARY AND CONCLUSIONS

Having presented information about the Metrié Conversion Act
of 1975 and six areas of concefn and importance in the metricrconver;
sion process, _what does this meazi to the student or préctitiéner of
business management? The Aé'b signed by President Ford on Deceinber
23, 1975, finally commits the United States to convert to the 51 metri§
system and to catch up with the rest of the industrial world. The
Act also established a Board to coordinate the conversion process.
However, no time table or target date has yet been established. We
" will have to wait for the Board's first report due the latter pai't of
this year., 7 | _

The jmitial phase of any large undertaking should rightly Be
the pl_anning phase, CongréSS has, in essence, left‘the ﬁajor elements
cﬁ‘ planning for metrication up to each industry, e’éonomic sector,; buse
iness or whatever group'or sub=group that t_iisdpvers a c-ommonalll.ity and
dependence to each other. V'Planning will minimize confusion and mini-
mizé_ the cost of conversion.

Metrication has increased emphasis now that the Uﬁited Sta_:bes ig
only one member, although still a very dominant participant, in a
truly international economy with many countries stmégling to increase

their exports, their #piece of the world market pie® and their balance
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of national payments on the positive side of the balance ledger. The
European Economic Community has stated that all literature must be
metric by 1977 to trade with their bloc. This puts increased emphasis
and pressure on United States business to become metric oriented.

Aligned very closely and insaparable from international trade
is the establishment of international standards for.industry, manuface
turing, engineering as well as many other vital areas. The United
. States has not actively pafticipated in establishment of the inter=
netional metric standerds and now finds itself subject to basically
European metric standards which American industry frequently finds in-
compatible with its standards and which puts the United States in a
less than positive position in international trade.

The United States depends very heavily on computofs in its domin=
a£e world position in technological products. Existing data processing
‘ pregrams wili need to be modified while others will need to be written
wiﬁh new standards.and considerations to carry us through the metrica=
fion process.

Personnel training will be a major and costly consideration in the
conversion process. Personnel from the top managers down through the
blue eellar workers will have to be trained aﬁd educated on the new
measurement system. Some empiayees and workers are affected more
~ than others but i£ will take time=-phased planning to indectrinate
eﬁen&oné until the high schools, trade schools and colleges produce
new inputs to the work force that have been trained on the metric |
system. _

Lastly, the cost of conversion will most likexy not be as high as

most experts predict it will be. Most costs can be minimized with




nsoftware"” changes. Future costs will be zero.becausé of the wearing
out and feplacement of existing equipmént. One time coéts can reap-
indefinite benefits.

There exists no good reason why the SI metric system has not been
adopted by the people of the United States except the deep=seated
éuality of human nature which causes us a1l to put our backs up and
. resist changes until they are forced on ﬁs. Many American businesses
and manufacturers, however, already are using the metric system of
neasurements today for both the production of'doméstic and export
articles. What remains to be done is for the business manager to
begin planning now and contributg his share to making.the change.

There is nothing so powerful as an idea whose time has come.
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