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CHAPTER X

INTRODUCTICN

This study ie designed %o further understanding of the a@pii@aw.
bility of some of the techniques of scientific mansgement to small
business, The principle of stendardization has beea widely proclaimed
as a methbd of cutting cogts and promoting @ffi@ien@yol

- The pr@S@ﬁt century has seen many developments in ﬁ@@hnigﬁ@s>'\
of work stuﬁyz and of determining performance stan&&fds;3 S@veral
aunthors have pointed out that yperformance standards are applieable in
swall business as well as large business,

This study investigates the employment of perf@rmaﬁ@@ stendards

by small manufecturers in Tucg@ns Arigoma, I vas designed to discever

, lﬁ%ankiin B, ﬁblég, I@tr@&ﬁ@ti@g to. Industriel Mepasement (New
. York: Mebravw-Hill Book Compeny, Inc., 195%), Ch, 1V, :

2 geteiled study of work procedures of every operatien of
@mngy@ega Pavment by Results (Geneva: International Iabour O¢fice,
1951), p. 33 ' A ‘

_ Istendarat A wnit of meesurement expressing a desired level of
performance which 1t is necessary %0 attain . - . " Glosservy of Termp
In Methods Time Studv and Waze Incentives (Wew Yorks Society for the
Agvancement of Menegement, 1952), p. 23.
hﬁbltsg 08, &if., »o 111,
Phil farrell, "Is Smell Business Voneged?! Society Ffor ihe
Advancement of Mepagement, Vol, 21, Wo. 6 (June 1956), p. 22.

Egwin C. Mead, "Methods Engineering For the Swall Pleat,”
Manpoement £43ds for Swell Business  Aunuwal Fe, 1 (Waghing%@ns D, 6,
January 1955), p. 107, |


mailto:m@th.ed

(1) how @Xtensively such stendards ere esployed, (2) iﬁ what types of
' werk they appear most eppliceble, (3) whet methods of setting standerdis
are used, and (4) mene genent sbtitudes toward the usefulness of such

stenderds in smell business.

It is essential that the bread field of stan&ar&ization be. @utm o

Allined before e segment is seleeted for studyo Ace@rﬁingﬂy, %he 11&@?&=
ture of performence stendards is amalyzed in the following pages to (1)
set the study in its proper p@rspe@tiw@ and (2) make use of any related

research in designing this study.

.The‘S@i@nﬁifié Managemenﬁ-ﬁﬁvemgntvr'

» During the past half century maﬁy'@hanges reve aken plaC@rid
the attitude of bu@inessmen't@war& pr@hi@ﬁs‘that fece them, and the
'fé@%@rs'thét-th@y céntral In@reasea,c@mpetiti@n hes cut the mergins
ef pr@fit and if- th@ inﬂu@%fies of Ameri@a were %o continue t@ expan&
methods had to be devised for 1@wering the costs ef p?@ducti©no Thé .
@truggle for lower costs directed the at%enti@n of & few businessmen %0 .
& study of the in%ern@1‘W©rkings of their emferprﬁéeéo The diseb#eﬁy"
was soon made that aim@gﬁ the embire @perétién of their businesé‘underw
%@kings wae based on guesswafk-and ignéran@e rather th@ﬁ knowledge.
; It vas found that men in exe@uﬁive p@@iti@ns as well as workers, had
little knowle&ge @f how best to perf@rm @n@rati@ns an& what wag mnest.
@@n&u@ive t@ begt p@rf@rm&n@eo T%e busin@ssmen were ama%ea at the '

great am@unt of W@fk th@% w&s nerf@rme& h&phsxar@lyﬂ ané by gﬁe$SW@Tka5

sn@xt@r 8, Kimball, Indusirial Eg onomics (New Yorls MchawaE%il
B@@k C@mpanyp Incnp 1929) ppo 1=6,



3

The methods found in the average business ent@rérise were not
the result of carefully end properly cemducted investigation, dut what
were guessed t¢ be best by the management end the workers. I% was sela
dom that in the same plant the seme mévem@nt@ in the performance of
similer taske were found. The old way was 4o allow men to learn by ob-
serving others, They were not. teught what methods were best, but left
te cheoose their own. Th@ goal was to reach the ome result, the perfor-
maﬁ@@ of the task, and each worker wes left the choice of his own move-
ments in reaching this goal., Men, when lef¢ Yo themselves %o éise@v@f
nethods of work by @bservati@n; do not discover the best methods of
@@ff@rmaneecé It has be@n'@nly during the l@strhalf cendury thet a few
‘pr@gr@@siV@ buginessmen have realized that ﬁh@?e are meny Oppoeriuniities
for bebier ways of doing things, ways which bring greater efficiency
and increased profits. The great need iz to make all businessmen
realize this necessity, and have work perf@rmé& by pf@p@rlyv&ire@te&
movements and by scientifically discovered me%h@d%°7 |

Every @pefati@nAin & business enterprise wmey be performed in a
number of ways, ané i% is evident that allkar@ not equally effieient,
&g a rule, many ere so inefficient that if only @ slight investigation
were made th@y,w@ula 2% once be discarded, There is &t any point in
time one best way %0 4o & plece of work snd the diseovery of this one

best way is néeﬂ@& in every business enterprise.

6Ba1ph M, Barnes, Motion ond Time Study, lst Edition (Wew York:
John Wiley end Son, Inc., 1937), p. 4.

733?@1& B, Maynard end & J, Stegemerten, Overations Anal#gi@
(Fow York: WeGraw-Hill Book Compeny, Inc., 1949), p. 9. '
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A mepegement should decide what is the best methed of doing work,
end then introduce 1% im its plent. F, W, Tayl@f9 the father of scien— |
$iflc menagement, geve the key for performance @f work in stating that
you should kuow exactly what yvou want men t@ do, and theén é@@ that they
do 1% in the best and cheapest wéyo The best way is the one best with
existing conditions in the‘parﬁicuiar.plant where 1% iz %o be adopt@éo.
There should be & clear understending of what is to be done, and no thing |
left to chamce., The one best method should be made standard, should ﬁ@
 the eanly 6né alloved, and should be constently and consistenily f@ll@wedgg

The only way o determine thé best methed of performance of work
is %o esnalyze the work by scientific investigation, because if not found }
in this manner, differences of opinion would exist as to which is the
%estog

Eyperience has proved that the average W@rk@r; skilled or um-
skilled, has lit¢le accurete knovledge of the smount of work that he
cen perform in'a giv@n time, or of his efficiency. Neither the worker
nor ménagem@nt‘in the average pleant kmows the best methed ef perfor—
uzne6,; nor how mach en individual cen accomplish at his chosen work,
without careful investigation of the work, With no understending as
to the best methods, how is i% p@séibi@ to obtain th@'gr@atest effi-

ciency end best resulis with the least vaste? Yot only the best method,

vut what consbitutes a reasonsble day's werk can be determined only by

8. M, Gilbreth The Peychology of Management (New Tork: The
Maemillan Company, 1919), pp. 102, 129,end 148,

91n3d., pp. 97-99, 111, and 7.



scientific investieation and close @hs@rvati@nolg

Eyen today, meny businessmen believe that it is a vaste of bime
to study <¢heoretical principles una@riying-%u@iness activities, and de~
clere that secientific inveétigati@n and methods have their place else=
where then in bu@im@sgoll They have yet %o realisze the.t no operation
ie 80 simple that it does nod in s@mé way inv®1ve the appli@ati@n of &
theeretical prineiple. Th@'é@ﬁn@? businessmen realize that seientifie
investigantion and research are as‘ne@@g@ary in business as in the sei-
ences, %the greater will be the aﬂvan@@'in effi@i@ney;IQ They must
realize that properly spplied theery goes hand in hand with praetics,
The theoretical prineiple should be mown, and 1¢s spplication should
be the result of scientific investigation and @ar@fﬁl'@zpefim@ntati@nelg

In business enterprise, efficiency demends that¢ all weork,
regardless of 1its character, ghould be performed in the way that gives
the best results witﬁ the least expendidure of energy, maéerialsg and
¢ime. The disceovery of the best way, and making it standard for every-
kind of work, is ae important ©o the smell establishment es $o the
nillion=dellar @@fp@ra%i©noib The sooner businessmen redlize that there
iz one best way of doing every j@%» end thet it means greater efficiency,

lower costs, and higher profite, the ereater will be their chance 6f

1®Fr@&@ri@k Winslow Taylor, Shop Menagement® (Wewr York: Harper
and Brothers, 1911), p. 30.

11@11%?@{‘3%. @o ng_ib,oz) Po 1&‘&’0

127014 . B, Maynard, X dustrial Ensineering Handbook (Vew York:
HeGraw-Hi1l Book Compeny, Inc., 1956), pp. 1-6. :

1361 10reth, op o o, PPo 181-162.

Morroll, op. edt., p. 22.
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suceeéﬁ-in pr@fit=makingo They shbul& élg@‘feali%@~%haérth@ bésﬁ way is.
‘fnat baged up@n gues@ but up@ﬁ @&f@fﬁl kn@wie&g@ a@@mir@d by sci@mtlfi@f

investigatﬂ@no

. Metheds
The methed used by Teyler end his followers to find the one
beet way of deing work and etenderd time wes motion end time study,
Mo tdon sﬁuﬂy pr@vi&@&,fhé ﬁecessafy“infbrmation'fbrAﬂiéeovering the
E M@@t @ffﬁ@i@n% way 17:3 m@rf@rm @ taek 15 Onee the s@anéard pr@@@@ur@

wae @g%ablish@a steps @@uld be faken %0- m@asur@ the work p@?f@fm@a anﬁ‘

k'th@ ﬁerS@nn@I on the j@%s @@ula b@ put on stan&ar&g @f timezatim@ ﬁ@eaed S

%0 4o an @p@r@ti@n 2t e Wn@?mal” pace ﬁn&@r "normel” @@n&imi@ngolélfln“4
.r@@@nt y@ars measur@m@nt %@@hniqu@g have be@n @mpl@yed tbr@@gh (1) iMm o

 provemént @fitim@ and m@ti@n-stuﬁy ‘techniques and (2) d@V@l@pm@nt of

" other techniques, in some cases derivatives of bime Snd mobion study emd. .

' in others entirely new techniques. A brief explanaticn of these tech-
 nigues follows. . | : | | A

”M@ti@ﬁlﬂﬂﬂwTiﬁ@‘StUGW

‘ M@ti@m anﬂ %im@ study may b@ d@fin@d in th@ f@ll@wing ‘Banner
"The an@lysi% of the m@th@d@ 6f %the mat@rials and the t@@l@ am&

,@quipM@n% uged , or %o b@ ws@ﬁ in th@ p@rf@fm@n@@ @f 2 nie@@ of. W@Tk?w

Can anmlygi@ @@rri@d @n with th@ purp@g@g @f (1) fin@ing th@ m@@b e@@m ;f;ﬁ\!}i*g

. nomical ey @f &@img thi@ W@Tk° (2) @ﬁam&afﬂi%ing %h@ m@th@& maﬁ@rialg f;f‘~' ”

» %@@1@ and @quipment° (3) aecura%@iy &et@rmining th@ ﬁxm@ f@@ﬁi?@d %y a

15Maynar& an& St@g@m@ft@ﬂ ;ga gi& po 1®o_»'

léﬁarr@ll uig . 2305



: .‘:@t@ndarﬁs @‘t@gv

qu@lifi@d p@m@n W@rking 2% @ mrm@i}. m@@ %o d@ the taske and (&») assig'{b@g_f-

img iln {cmining the wwkeﬂ in the new m@th@& L 7 |
“"Th@ @%j@@ibim @f m@‘@i@mmtim@ amly@% i@ t@ @Hmin&te ‘ﬂ.@gt tim@ "
‘by tr’aining W@rkem ib@ él@ th@ir W@f‘i{ %he righ‘tc, way,) by impmving mef;h@d@ i
: an@. @quipm@n{b and by pr@viﬂiné mn@g@m@nt wiibh @@me@@ib stan&ar&s @f
%@th m@th@&s and tim@ on aﬂ. @p@ra%i@ﬁso 18 T‘h@ reilati@nghip ‘b@%we@n
-'ntim@ gtuay and m@ti@ﬁ'gtudy igx,WIm m@ti@n gtuﬂy *$he @n@»%est way! is 3
-'-él@{sc.rmm@&, an& @p@‘mt@rg are train@& t@ f‘@n@w th@g@ meth@&gﬁ in tim@ |
_'s%uay the bes% methoa ig ails@ determine& ‘but @mh@si% ig pjla@@d @n ’
4 A?:g@t"@ing tim@ st@n&ar&s for- @o@t p‘m’p@g@g wage gin@@n{bimg? ,pr@d;;@{si-@n o

19

Ther@ are many @iff@r@m %@@hniqu@s ug@& to mk@ ibim@ an& motion "

R '; '-'gtuﬂi@@ of. whi@h ‘tl;h@ f’am@wing ar@ fr;h@ m@@fs @@mmmo .

M@‘@i@n Sibwiy» ““M@fsi@n @tu&y @onsi@t@ @f’ divi&ing work inw"s@ m@@t
fﬁn&am@n%@l @lem@n‘@% p@ssi‘bl@ gm&yiﬁg the@@ elem@afs@ g@para%@ly an& "
| in r@lati@n t@ @n@ am@th@re am fﬁ?@m these st‘uﬁ.ie& elementg wh@n tim@&
.‘%miming nethods of 1leest wag"tceo “"26 ' | S

- There is & wiéi@ variatil@n im th@ @sﬁs@n‘@ %0 whi@h m@ti@n @‘@udi@@

K ar@ mad@oi “”M@tim stwﬂy may vamr in extent fr@m 8 @ur@@fy an@lysi@

‘ f’@u@t ed by a genemi applieati@n @:’E’ m@ti@m@@@n@m‘ pﬁn@ijol@@ t@ a’

7Bam@@ ,=i=, po 10_- o )

DRI 183@%@1@{@ Ea@@ M@T’P@W Time anél M@ﬁi@n Simﬁg (New Ym"ko Th@ R@nﬂm
Pres% 19%) P 120-» ’ . -

wmo FIRENS

- 2% cank B, Gﬂbreth end T, M, Guhmfm Mmm
(New York" ‘l"lb@ Ma@minan G@mpmy, 1919> P 2&3 ’
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i&@ﬁ@xl@& stuﬂy of in&ivi&u&i m@ti@ng @f ea@h h@n& f@ll@weﬂ by a @&r@fﬁl_;;fl'A'

ond: extensive appli@ation @f m@%i@nm@©@n@mv prin@ini@gaﬂzl

In @p@f&ti@ns analy@is wh@r@ an inV@@tigat@r tra@@g and V@fic'-,?“'

fies @a@h st@p @f the pr@c@@s 1o} exp@n@ive m@ti@n stu&y @quipm@nt ig
n@e@@& : In thﬂ@ meth@d %he stu&v @ann@t %@ ma&@ in'e planning @ffi@@ 7
il%mt mmgt be: @@n&ﬁct@& on th@ fl@@f @f th@ @lant wh@f@ the a@%usl j@% ié,';
| being p@rf@rmeﬂ 22 |

| Th@ use @f @ pr@@@g@ @h@rt m@y prove. h@lpful t@ aﬁaiya@ su@h

: inf@rm@ti©no It may_be’bfoaély_definedzasﬁany @h&rteﬂ pr@g@nﬁati@n .

@f inf@rmati@ﬁ @@ﬁné@t@d>with an @@@rati@n‘@r p?@@@éso‘ Th@é@'@harﬁs'

. W@fe @ﬁ.gim@lly d@@igﬁ@& Toy F‘Tank B, Gﬁhreth for indumrﬁ.ax use an&

23

- &T@ ugeﬁ m@st ext@nsiv@ly t@&ay by manﬂfac%ufing iﬁau@triego'-

In m@re elab@rate anﬂ aetail@d m@ti@n stu&i@@ Mrc Giibr@th

’&@vel@ped th@ m@th@& e@ll@& Mief@m@ti@n stuﬁy@ ”It is the term appli@a 1" o

;7t@ a- gubﬁivisi@n @f an opers%i@n int@ it@ basie el@m@ﬁts or th@fbligs
A Grﬂ‘bmth sp@nea Tockwrds wa @n@_ t‘h@ﬁlr qmmitgtive time mea@m@m@n%
:Thig study i@ earri@a @ut by re@@fﬁing th@ oper@%icﬁ on & ph@togr@pbi@
film ana @mpl@ying 2 mezns @f timﬁng e@@h th@r%ligo. Th@ method. m@s%‘
‘ '@ft@ﬁ used- is the m@%i@n pi@tur@ fﬁ?m wiﬁh either a. mic?@ehr@n@m@t@? in -
 ﬁAth@ field @r ﬁh@ film TR at 8 @onstant spe@d ‘and the ﬁim@ int@rv&l

v_f@r;ea@h-th@fhiig‘&et@fmine& by?@@unging;th@‘number @f_fﬁamesu@n,ﬁhe

B ziBafneé‘ 08, gim ; Do 3&

22L P, Alf@fd end John R, Bangsg r@&ug@i @ Edboog (N@w Y@ﬁkw Sl

Th@ Rénald Press G@mpanyg 19&5) o 5500 -
- 233&?@@@ 7 qruiips Bra Eﬂiti@m_(19h9)a Po 289
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film that¢ have elapsed between the beginning and the end of the therblig, 2
Ai@@}us@d in research studies of $his same nature is the chrono=
@y@l@graphs 54111 pictures, often stercoscopie, i th long exposures, -
are taken during the performance of a complete work cycle and %h@ motien
paths are traced by tiny @1@@%@&@ lamps fastensd to the hands or fingers,
Time 1z obtained by interrupting the ligh%,@if@uitg with & controlled
freguency which produces flashes or dots om the fiimg which mayrb@
' counted, 127 | |
The wse of the more detailed motion study is twofolds "(1) To

.assiﬁt in finding the most efficient methed of doing works and (2) %o
a@giét in $raining individvals to uvnierstand the meaning of motion
study and, vhen the training is carried out with sufficlent thorcugh-
ness, %o cneble them %o become proficient in.applying m@tiﬁnm@@@n@my
prin@ipi@somgé

1% should be kept in mﬂmdithat micromotion studies and chrone-=
eyclegraph are primarily leboratory methods amd may be of 1ittle value
%o many companies if used sgolely to find the most efficient preocess
fbr doing the woerk, But on the other hand ﬁﬁ@y wight prove very pro-=
fitable if uvsed %o ecducate ﬁhe organization on mOtion-economy P?i&=‘
@ipi@@owg7

Time S¢vdys "Time @tm&y consists of timing the elements of

Hiicora end Bangs, om. gib., %; 602,
251p3q. - | |
263@,1%@@@9 on, el%., 1lst Bdition. p. 39

27r(ﬁ>ji QL o
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the best method kﬁ@wn end, from these elementary wnii times, synthe-
sizing & standard time.in vhich & standard men cegn do a cortain plece
of work iﬁ ac@@rdénc@ with the finaliy scgepted m@tﬁeaowgg

The equipment used to determine a time sbondard may include
the stop wateh, the time study machine, and the winkecounter. The
stop watches used are of three types: (1) the decimel minute waﬁehg
(2) the split~hand wafccza; end (3) the decimal hour watech. The decimal
minute wafch is adaptable %o timing the entive operation or $he sep-
arate elements of the process, The split hand wateh is specially
sdaptable for snep-back recording. This process times each elemend
of $he work and after each clement is timed the watch is reset at zero.
If the final stendard of %ime will be in hours, the decimal hour watch
is @mpl@yeﬂogg

For more accurate and &etail@d ghudies the time study mechine
is put %Yo useg\ Better known as the Marstochron, this mechine is help~
ful vhen shorter time intervals are needed than the stop watch is able
%0 regord, The operster ﬁer@ly pushes a key on ¢the machine that mekes
merks on @ tape rolling from one spool %o another in the machine. -The
rate of speed of the tape is known, and thus the time values on the
sape may be measured with a trensparent seale, 0

Alse used in more detailed stwdies is the wirk-counter, I

regembles o spesdometer, having ¢hpee revolving numbered discs to vead

28g) threth, op. i, p. 106.

29M@?T@W» B, ¢lk., Pp. 85=86.
303 ¢0rd and Bangs, on. 8id., . 466,



13
from which time studles are ma&@031
Expérim@nts have been made on all three devices, and 1% was
found that, "o to five times as meny observations are necessary with
the stop wadech as with the wink-counter, amd from ten to thirty times
as many with the stop watch as with the Marstochron, for equal confi-
dence in re@ultsowgz Of course the anticipated savings from these
methods will be @ deciding feector as to how detailed aﬁd expensive
¢he study will %e;
| The procedure followed im meking e time study mway vary some-
what, depending upon the typse of operation being studied and the use
that 1s %o be made of the date cellected; however, the following six
s%@ﬁs are ugsually reguired?
"1, Sseuring and recording infermaticn éb@ut the operation
and operaztor being stedied, |
2, Dividing the operation into elements and recording a
complete deseription of the operation,
3, ﬁbé@rving and recording the time t@keﬁ by the operator,
L, Rating the operator's performence.
5. Determining the allewances.
6, VD@t@rmining the time standard for the @per&ﬁi@n033
The first three steps have been discussed. These invelve
fim&iﬁg'the one best way of doing the job, training the operator %o

use the standard mebhod, and timingl%he accepted method, After this

31A1f©rd and Pangs, op. &it., p. 466,
Frvsa.

333&?)@.@‘238 @o ;@L‘an P?o 111“1130
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has been completed the time study men must judge or rate the perfore
mance of the W@fk@fg and adjust it %o a time which might be obtained
from a stuly on aln@rmalb gkilled operator, This procedure in the pro=
gess of setting performance standards is @ controversial ares because
of the judgment involved, but when experienced tiﬁ@ stady mén are used,
differences in jmﬂgm@nt have be@n fouvnd to %@_v@ry gmallogh

* Opce this leveling of the ﬁerf@rman@@ has been completed,
allovences for persomal needs, fﬁtigﬁ@g enfi uvmavoidable delays are
added $0 the leveled %time. To scientifically measure these allowvances,
an inberruption study can be mede., Here the time study men keeps a
regord of the time Por each mnd every delay that eccurs throuvghout the
entire daoy, at the sams time r@@®r&ing separately the productive ﬁimec
This methed is very simple, %ﬁ% rather tedious, FRatic-delay is also
another nethod which may be uvsed for setting all@wane@gégﬁ'

When leveling of the operation has been p@rf@rméa and allew-
2nces h&%@“%@@n‘ma&@ and éad@& %o thé timed elements, 2 stendsrd time
fe@ultso The stendard time may be defined s "The time in which the
normal skilled operator gh@uﬂa do the work without undue fatigue.?
Fast workers will ﬁgually‘@X@@ea the standard while the slower workers
will r@quir@5m@r@ than the standard time %o complete the @p@fatﬁ@no36

The standard %ime shown above includes ail@wén@e@ for personal,

ﬁatiéu@9 and uvnaveideble delay eauses., Many pe@pie deseribe "standard

time” as Ghe time set before allowences are added and "allowed time"

Mitorvow, gp. b, pp. 111-113,
P14, p. 112,
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after the allowsnces have been a&d@dog7

Ratie=Pelay Studv

In searching for a new method of finding delay allowances which
would result in less cost and time {0 the compemy, L. H, Tippett devel~
oped the ratlo=delay method.

In recording a ratio~delay study, a large number of observa-
tions are taken at random intervals, resording whether or not a
machine is operating. Then Che percentage number of readings
that record the machine as working will tend o egual the per—
centage time it is in that state. Likewise, if random observe-
tions are teken of the operator’s cyele of work, the percentage
of readings recorded the eperatives as performing a certain op-
eration or group of operatiens is an estimste of the percentage
time spent in those operabiens., If the readings are randomly
distributed over a sufficiently long time, this relationship
holds whether the machine stoppages or operations of the @pe§a=
tives are long or shorh, many or few, regular or irf@gular°3

Torther application of this wethod other then determining delay
allowances is %o observe and evaluate operations of the depariment as
a wh@leo From these observations reports can be glven 0 managementd
on the coaditions of the vari@u@'a@partm@mts and neeied improvements

39

made,
Standéz@ Dt ‘

| The origin of standard data méy be traced back to Taylor and
Merrick, They planned to develop a ”&iéﬁi@nafy“ of fundamental elements
needed %o perform work, with the standerd time in@lud@dob©

Taylor stated, "All work done in @ given trade cen be divided

37&3&&0 |

38£h1i09 P.176, .

3981 ¢0va and Bangs, om. eit., po 512
“O1vid., po 520. |
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L
inte a comparatively small number of elements or units9 and with proper
implém@hﬁs and methods it is comparatively easy for a skilled cbserver
to determine the time regquired a good man e do any one of these @1é=;
mentary unitsownl

In‘the 014 method many errors may occur whean time standards
are set by time and motlon studies for each new Job. WA better prac—
tice is %o ﬁse the indirect or slandard data methed., Standard times
for elements e@mpilé& from many stﬁdi@s are the basis for the standard,
By determining such standard elemental times from many studies om
different operaters, variaéi@ng in work conditions and ervors in judg-
ing hov the operator worked are avérageﬂ out, The stendard elements,
pféperly combined, will give a true standard, when conditions are
standardized within practicl 1limits before the job ie begunawhg

The point is that the average job is &@n@.in the shop practi=
sally every dayo‘ When elements of these jobs can be compared to
standardized elements, a greatl deal of re-timing is saved because

b3

correct time standards have already been set for these elements,
Predetermined Blemental Time Standards

My, Gilbreth, in his study of the motions needed for different
operations, suvbdivided ¥, W, Tayi@r“s elements into vasic motions
which he called "¢herblige."” From these elemental mnotions, or therbligs,

" G{lbreth bullt up operation standards in much the same way that Taylor

Mipig.

“21p4., po 521,
%Ma:maf&a o0 Sile, PP. 3=137.
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used his elements té build up operation staﬂaardsoah "The expansion of
the Tayiér and Gilbreth methods has r@sniée& in predetermined elemental
%im@s_for & great many factory operations. These predetermined elemen—
tal times are computed from time studies., Predetermined elemental
times using the basic Hlbreth development are for motions rather
than for elements of specific operations. Well-known syztems using
this approach are called Methods-Time-Measurement (MTM), Work=Factor,
Motion=Time-Analysis, and Basié Motion Timesbudy CBMT)OWhg

In predetermined elemental time studies, the operation is
divided into its elements aﬁa the elements into motions. The motions
are then given standard ¢imes obtained from metion—time tables. These
Were dev@l@péd from time studies made on the basic motions n@é&@a %o
perform jobs. After allowances are added %o the accumulated standard
times, the staﬁdafd of pefforman@e results°&6

From these motion-¢ime tables, standard eleﬁenﬁal times are
available for predctermining standards for jobs which mey never have‘
besn p@ff@fmed before. This method largely removes the wain objection
o previous meth@&lef setting stendardg=—=the nuvmber of time studies
need.ed for new jobs.

Time Formulas

L, B, Gella states, "A time formula is an algebraic exprescion

hhi%iio

LS1vag.,
%61v5a., pp. b=b.
¥ g,
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of the factors determining the tiwe for an overation. It is a set of
standard dete reducel %o i¢s simplest form, The simplest form may be
a single table or curve, a combination of ftables and>@urv@@9 or the
nore conventionanl algebraic @qmati@nowgg Thue a time formmle is merely
a- convenient arrangement éf stendard data which facilitetes their se-
curate application. Through @h@g@ time formulss, improved time sﬁan@a
axds are possible through greater accuracy and consistency of the
gtandavds set,

Past Perfovimpoe
Th@rm@%h@&'©f setting standerds from past performence of the
vorkers, though not pr@@ié@g need not be unscientific. I% ébomla be
 based upon sound enalysis of the job and & careful cowat ef the work
wits, & sound progrom mey inelude the f@ll@wing stép@ﬁ
1, ﬁeterminiﬁg the work uwnite
2., Defining the job content
3, BRecording time and freguency
b, Validating the s%andard@hg. |
In Step 1 the uwnits of the job to be measured are found, ond
" in Step 2 the definiticn of the steps is given. In Step 3 the informa-
tion way be obitained by having operators record datz on & simple form.
The follewing is the type of information needed:
1., Name of employee

2., Date

"B1pd., wp. 3-159.

49%ce Galloway, Office Menangemeni~—Its Fractices spd Eringivles
V(N@w York: The Ronald Press Company, 1919)2 PP 227-239, ‘
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3 Departﬁent
L, List of operations performed
5, Time of start and Tinish each time the operation is
. performed
6, Number of units completed each btime the operation is
?erf@fm@d
7, Elapsed time for each operation
»80 Total uwnits completed for the day for each operation
9; Totel time spent during the day on @a@h.@p@ra%i@ngﬁ
In v&lidatiﬁg the standard (Step &) the following information
should be %aken from each r@p@rtgl'
1, Operator’s name |
2. T@@ai elapsed time
3. Totel unite completed
E%@m thes@ data, standard time per wnid¢ cen be calculated.
In setting standards by this methed, it must be remembered that the
stendards of perfbfmance may be set anywhere between the average and

the meximum time per unitd, éisoa for this type of study there should

1
be enough wit times to develop a fair s%andara°5

Work Measurement Fhi

In the opinion of many indusirial engineers, the field of

501‘&}3@0

5150 W, Vewner and Ben J, R, Hayes, Office Mam@g@mentamgxactice
%né_?ziggi§;§§9 3rd Bdition (San Franciseo: Southwesd Publishing Com-
peny, 1953), pp. 680-686.
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epplication of stenderds is virtually limitless,5? Hach year situa-
 %i©ns whéfe the cost of mezsurement exéee&s the spéeifﬂc savings in=
volved beceme fewer in numbef;>lwhat aﬁpeéfeﬂ imp@ssibié'©r uneconomi~
eal‘a few yeafs age is now yielding %o ecommical‘mealsuremento To&ay ?
there is @careeiy aitype of induétrial activity that someone in this
‘e@untryvhas ﬁot successfuiiy measured and appiiéd ﬁo it standardization
with fea@onably satisfactory resulis,
The premige upén»ﬁhieh‘this broadening use @f-sﬁan@ar&s is ’
baged mey be simply stated: All taskéa jovs, er funcbions must heve
‘a PUrpose @? @bjective.if‘their exisﬁen@@,ean be justifiedq‘.Be%ter.
 performance of his purpose or ciesef‘attainmenﬁ éf this objéé%ive is
ﬁorﬁh money %o an'organizatian, Devising & yardstick to measure tﬁi@
~ improved perfcrmané@ oy CIOSer’attainment‘will the?eforerpermit reward-
Ving the individusl or group who schieves 1t.
| "-‘Tiis conceptidn of the appiicatian Gf standerds hes _encouraged
o ﬁuch app?icati@n %o job shop work, maintenance and repair work, mater= .
ials handling, inspectien stoekr@@m work, janltorial werk Warehou@u
ing, shipping,‘cffié@,workg tremsportation, end selling., The gemerel
approzch has beén KI)Iiden%ifying‘méésurable ﬁork uﬂits as yar&sticks

tﬁrough @areful analysisp53'(2> sebting stendards through time study,

5@Ri@hara 8, Ma@Ken%1@ "The New Hbriz@n@ for Wag@ In@@nﬁiv@@ o
Pr@@@@di Second Annual aﬁi@nal Time Study and Metheds C gﬁereng@ -
{(Wew York: Th@ Society for the Advencement of Menagement and the Maine .
agement Division of the American S@ciety of Mechanical Engineers
April 18 & 19, 19#7) PP, 69-75,

5§Ebr an exce?lent dﬂgeussiem of this pr@@@ss T see Exeeutiva =
ﬁffi@@ of %the President, Bureau of the Bn&g@t _,ghgigggg feor the

. Development of 2 Work Mepsurement System (Wéshingt@no U, '8, G@verﬁmenk
Printing foi@@ Maren 195@59 « «
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use @f stendard data, use of raﬁi@gg pest performance, or supervirors'®
'és%imaﬁe@s (ﬁ) applying the standard %o individuals or groups. Where
-an intensive effort is mede to £ind BOWME proaﬁ@tiV@ wnlt of measurement
‘ﬁha%ii%.@hﬁaine& @@@n©mi@ailyﬂ 1% is usually forthecoming. Very often
control records and preéu@%i@m counts slready requirved for production

pperations yield much of the information neeied.

Conditions Most Amensble $o Sitendardization

Mony metheds or t@@bniqu@é have been developed to set perfore
BANCE @%anaardsoﬁh These standard procedures are not always followed,
but for some jobs more accurate studies mey be jﬁgtifi@éo Time and
money are of the uimost importance for thess m@f@ detailed studies,
"4 th any study the savings @ffé@%ed must equal or exceed the cost of
naking the study 1f the expenditure is %o %@'jﬁs%ﬁfﬁ@ﬁ from an econ-
omic gt@nﬂp@in%awgg

The problem %0 be solved, them, is determining the kind and
amount of siudy that is ju@%ifi@&o Thi%_%h@ul& not be made offhend,
but determined by the factors of the work %o be gt@ﬂieﬂoﬁé

Meny combinations of t@éhniqu@g have been used successfully

by engineers; however, the problem of developing & procedure to 1%

avparti@ular plent operatien is not complicated, becaunse certain

E&Maynafa and Stegemerden, ow. gif., p. 35
531va4.,
561% 3 i o
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té@hniqueg follow @ther te@hniqu@%°57 For example, an claborate Miero~
motion study without setting & time standard or teaching the workers a

'bé%ﬁer method éoul& be done but would not te practieal,
Th@‘appli@ation of these jobs as stated above &@p@n&slon the

factors of the job %o be studied. The f@@t@rsvare procedure of pro-
 auetion,” labor @@nt@ntaﬁg end 1ife of the Job,%® It iz important
that the @on&iti@n% of the work to be studied be determined by all the
factors together becausge éeparat@ly they are in@uffi@i@ntsl becavse of
the various conditions p@ssiblé eamong these $hres fa@torsoéz

| Under conditions of continuous menufacturing, more elaborate
studies mey be employed because of'th@ continuous nature of the werk
invalve3063 Here similar items are produced for an extended period, '
Justifying a detailed study to &evelép the greatest efficiency p@ssibieoéh
However, if the labor content, “The portion of the operatien cycle that
is performed by human 1ai@r9” is low, a lese detailed study mey be ap-

pr@@fia%éo Yor example, tacks are produced in large guantities; how-

ever, the labor content needed to produce these items or %o rum the

57Barne%a on. gli., B?Q'Eﬂiti@n, Po 17,
ngaynard and Stegemerten, ow. 8it., P. 63.
P1v1d., p. 6b.

01nsg., p. 65.

51£bi§pg Do 63,

621%4d., p. 67

633arné§; on, ¢if., PP, 19-20,

6ﬁ£§i§w
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macﬁiﬁés is low, and‘%hﬁ§ a detaiie&ﬁtime anﬁAm®%i@n studyfwﬁnlé no %
be Justified, 65 . ~‘ - o

‘In j@hbing sh@p@ the 1ife of the J@b is an importent fa@toro
F@rhm@re detaile& studies mich time is needed, and if the jobs are
;turge&‘@ut in a day or even & month these studies may not pr@ve econ— "
©ﬁ§ca1°66 For example, ”Qﬁaﬁtitiés are_lafgé, and the 1éborfeontenﬁ '
of ﬂbhe"éi,aeéation ig Gfﬁén, :ﬁigh "buﬁ; the iifce :o‘fthe job is short.
Hef@ th@ mroblem is one @f getting the meth@a ﬁ@vel@pe& qui@kiy and
then training 2 number @f workers to follew i3%, so the pr@&uct_m%y be
turned aut in large qﬂan&iti@s’while it is iﬁ'demsn& ”67

Tim@ here. vas af the utmost 1mp@ftan@e° thue less detailed »
meth@ds of time and m@%i@n studies steandard date s%u&ies or pvaa@%;‘

termine& elemental %ime stgn&ar&@ covld be use& 68

:t - Stén&ar@s‘ig the Small Plant
Small businesses nee& m@&ern mansgement t@ais at 1@&@% ag
ﬁuéﬁhésj%ig,%usinesseso, Small busin@sses sh@w up more frequeﬁﬁly in
‘5usiﬁes§{failmfe figures, lLack of menegement abilitya according to
- reports, is the big @agse,éf busiﬁesé faiiuréa T@day firms mﬁs%Apui
forth g?eéﬁ efford jﬁgt}t@ etay even, ”Tbié means sme 1l fif£§ muSt 

‘manage bettef make &e@islﬁns qui@ker an& b6 right more @ft@m Wég

8 SMaymard anﬁ Stegﬁmértena OB giQOS foféﬂo
'.j.éé_;m‘” p. 59. B
. ‘67..1;11@“ . 65,
g, 5 59;
:"égcarroll @Eh giﬁ Po 2h,
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'Smaii business ﬁan&éém@nt éls@ neels sound étan&ar&s by whi@ﬁ,'
to measure results. I¢ is as important to small firms to develop = |
' pr6graﬁ in;this £leld as 1t is %o large c@fp@ratiéné, ”Wﬁiié'a sméll
‘pléﬁ%ﬁs'ﬁe%h@&g‘éngineering activities need not take precisely the
game form a8 thoge in larger plants, the same dasic principl@s are ap-
‘Awlieabieawiﬁ In smeller shops, wcrkefé @ften do & %ariety of j@%@gA
ifin&ing it almost impogsi%l@ to speclelize in one thing. The m@tion@ B
in %hes@ aiffeven% j@%s h@wev@r will alm@st always inV@ive m@vements
‘that are repea%ed over nd @v&r.againc By . s@rting an& id@ntifyinga
better meth@ds can - be develonped f@r which stamdard@ of perf@rmane@ cen
be e@tablished 71 ' A v_ ‘
Many arguments are h@ar& that 2 plant isn“t big @n@ugh to jusm‘
'tify th@ eXPENSe @f that gorys of thing, @r that the work &oﬁe in the
_:plant is differ@nta - Most bu@in@gses are @ssentially alike, even though
‘prﬁﬂmcﬁs oY services varybconsia@rablyo .Baéi@‘0pefating'fmnetiéns‘afe
_ ﬁretty1ﬁu@h the §am@;‘fegaf&1e$§ of the size or type of councern, ?©~
build & strong ﬁrganizati@na it'is’imnért@ﬁ% for o smell pi&m%-@peraﬁ@r
o analyze, standerdize, and mes,sure the @perationsa This wiil enable
b@tter.c©ntr®1 of the manufa@turing»@pefati@ﬁgo Standards SBDW'whether
or not the é@mpany gets what 1% pays for by yroviding feliahie,figﬁres.
on h@w'mu@h pr@&ueti@n‘i@ %urge& @ﬁﬁ per’unitlaf‘tim@ and thé"@égt_ﬁ@
th@ companyo72 | o |

& previ@us secﬁi@n sugges%s %hat gtan&ar&izati@n is applieabl@,

7©Mea&9 @'b’.@lﬁ‘?ﬁ pov 1070
v, p. 108,
7210, Bo 109,
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%0 a small firm providing the costs of mensurement do not execeed the
returns from stendardization, The problem W@ﬁza seem to be (1) %o find
sifuations where @bmpl@x,meagur@ment technloues mey be used and still |
yield savinge or (2) to develop less complex and less expensive methods
in situations where the potential yield is less. To date 1ittle has
been done %o show the small mepufacturer how %0 meke a less deteiled
study of his eperations and meke 1% pay. The literature on the éubje@t
ie scarce and research dome in these plants is extremely limited, ex-
cept for a fow progréessive companies that have developed performence
gtendarde in their orgenizations. For examplég in one cowpany nine
different ﬂeparﬁmemts‘wer@ studied ) measurable unlts of the jobs found,
standards of performance esteblished, snd inecentive plans set up. The
jobs stuvdied were in the Production, Maintenance, and Boiler Boom De-
partments, foreman and superintendent jbbgﬁ Engineering ﬁ@p@ftm@nﬁa
Office employees, Sales Divieion, Lah@ratéryg and also stanﬂafd@ vere
set for ewxecubives of the company, &1l jobs had measurable factors
and these were located through the time and effort of the management
of the company in order t0 carry on a progregsive @rg@ni%aﬁi@no?3

Units of meagure for these jobs W@?@‘mOQ 2ll found by tim@Vand
motion studies, but the metheds employed were net mscientific. The
company used past records and budgetary controls in the separate

departments and found adeguate stendards of performance for their

Iy, ord R, Larrabee, "Nine Incentive Plans in a 200-Man Plant,"
Proveedinss, the Apnual, Fhll Conference on Princivles, Methods, and

CEED oS s §) ST ) e

T@ghnigmes fox r Incressing Pr@du@tizitz Hedueine Sosts, and Xmnreving
Homen, Relations (Wew York: The Seocieby for the Advancenent of Vanage-

ment Vovember 2 & 3, 1950), p. 22,



2
empl@yeeso7h
Other me%h@dg pr@ven su@cessful in many indu@tfies may als@ be
';ﬁsed Ey,the @maller'firmso Pr@min@nt-amﬁng‘these methods are the fol=
lowing? S ' L
1. Use of p@ff@rmaﬁ@é'faﬁiﬁg and furnovers
2., Use of percentages
3; Use of rates end retings
Y, Use of @zp@ri@ﬁﬁi&1 fa@t$rs
5 ﬂppli@&ti@ﬁ{@f ﬁé%héas'@f,camparison;
‘6°.~A@@Iieati@ﬁ @ffeﬁgineering_effi@iengieg
7o ,Measurem@nt.iﬁ @hyéi@al quén%ities75
Té cite exémplesp in %he'pﬁ?chasing depariment performance mey
‘:be ﬁeaSﬂm@d $hrough effi@iénéiés Shet éh@w Proven savings %hréngh 2 iEN
' _éhasebﬁf goods bought 2 prices below @ﬁrr@nﬁ mafké% ériéeso Als@
@xp@nge@ @f @perating ﬁh@ vurchssing deparﬁment and @xp@nse@ caused by

fPureh@sing deparﬁment 1aiiur@s may be set up %o be mepsufe@ against a

™bia., p. 27.

75&1?@?& and Bangsa op. &i%.,wo. 1398 & 1400, ”Ba%i@s percen~
,yagess and rates are simple mathematlical guantities, Ratingf are mad@
-uge of threusgh rating seales or evaluation sheets,
S "By experiential factors is meant velues or quantiti@s deter-
mined from @xperien@@ They are aidg in setting up attains%ie stan&ards
of p@ff@rmaneeo
‘ o WGomparﬁgons are ma&@ in vari@ug ways, prineipelly by %abul@=
%i@ng -tebles, and @haftgo Budg@% c@mparisons are & common @ppli@ation B

| oof %abulation@ and tables,

"Efficiencies and physical qnan%ities ased in measurement of
@p@ratiﬁg regults are of enginéering origin and application: In general
‘they shew the relati@n of inpu% $0 oulput of an op@rating factor,
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s%aﬁ&ard,?é |
. T s@@f@d" ééﬁiéns
. What is‘neede&tféf Sétting‘standéfésraf peff@rmance.i@'méaémré.u
sble wnits of work. Much is %o be done in this :f’i‘eid; in big Dusiness
a8 wéll as in}tﬁé small firms, «Maﬁy questiens_iBV@iving s%andérds :
- r@main unanswe?ed , s v
| 1. .Whi@h te@hniques shouid be uéea for amell manuiaeturers?
2. Vnich meth@&s are best for g@%bing sh@p@? |
‘ 3;, How. econ@mical sh@uid 8 study b@ and still provi&e aecurate
. stan&ar@s? | »
a4, Whé‘shaﬁld_eonaﬁeé the'sﬁﬁﬂy iﬁlsﬁaiiyfifms?’
‘501 T@4what exbent sh@ﬁi& performance stan&ar&s be ésﬁaﬁli@hed
:4  %Eﬁ@ugh@ut éh@ @rganizaﬁiQn?v | | :
6, Are detailed m@th@&é;jus@ifiaﬁly used in &epartments’eﬁhér: .
%han:p?@ﬂﬂc@i@n?»>rb = | - e
o ?o How canréppesi%i@n and ériticismhﬁf stén&ar&s of perfor=
"mance be overcﬁme? | | |
'8, Are s%u&ies ec@n@mically gustifie& for jobs that @caupy
| @nly part of the time fer;one'inﬂiviﬂual?
9, De séan&ar&s found by past peff@fmancevaaequaﬁely meagure
| werkers“ perf@rménéélin smali—firmé?‘ h
10;':Aru %here @th@r facters of the j@b tha% might d@%efmine

the emniaymen¢ of a m@re a@tailea stnﬁy? :’w

76Patri@k Le@ Chapm@m ﬁgzzgxigg‘@gg, egtzglzi@g Eg ecubive
_img (Wéshingﬁono Smali Buginess A&minis%rati@n Septem%er 1956)
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Thegé questions caﬁn@t @f @@urse b@ anSW@re& in @ne gtudy;
'S@me light may %e sheﬁ on & number of them h@wevef %y seeking an’
fanswer t@ the f@ll@wiﬁg questi@ng_”T@ what extent have - %h@ smali meu-
fa@%ur@r@ of Tucg@n d@vei@pe& ebjective staﬂ&ards of pewf@rmane@ f@T 7ﬁ,.

- tesks and 3@%@ within their @rganiz@ti@n?“



CEAPTER I1X
METHOD

Tﬁé previous chepter esutlined in a general way the subject of
standardization, which is the subject matter of this study. This chep-
ter spells out in detall the design of the study--the date sought, the
firmg selected f@r study, the guestiomnaire, the imterview methoﬁ, and

the procedure of analysis,

" The hypothesis ¢thet this study seeks %o test, stated in guestion
form, is: "To what extent have small menufecturers im Tucson developed
objective performance standards for tasks and jobs within their @rganié‘
zation?"

To obtain a useful answer to this gquestion, several éﬁbgidiary -
guestions sppesred to reguire answers.

1. Is ﬁumb@f of employees related to extent of standardization?

2. In what departments ave staﬁdafds most likely ¢o be found?

3. What methods are used to set stendards? |

ﬁo Does the type of preduction process influence standard-

ization?
5. ?ﬁaat type of job is most likely 40 be standardized?
6. Wﬁ@?@ standards were not employed, what reasons were

given for the lack of sﬁ@nﬂarﬂiéati@n?

27
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| In @fd@r %o insure feiiable fesults‘ i% was d@cid@& %6 include

in the stu&y all th@ small . manufacturers in Tucg@n faﬁher %han a @ama
ple, Ac@afainglyp a 1isﬁ ef @ompanies was @btained from th@ Tuc%@n
@hamber ef G@mmefc@ ‘

F%@m this list 2ll mannfa@%urers with more %han tventy employ-
ees but 1@@@ than one hun&r@d wer@ selected, These limits were seleca -

‘»t@ﬂ arbitrarilyo Th@ upp@f limi% is believed %0 h@ an ace@pta%le

: }hreakp@int hetwe@n small anﬁ meﬂiumwai%@& fifmgo Th@ I@W@f iimi% wag
set b@@auge it Was believed that empi@y@fs of 1ess than twen%y Wers
Tery unlik@ly to emp1®y @hge@ﬁive stan&ards of pe?fcrmancee To check
this decisien, h@W@W@T, ten empl@y@rs of Iesg than twenty_we?é inclu=
&e& in the studyo Five of these'mer@'@ailed on in p@?%éﬁi&hi‘fiVE’by
t@lephﬁneo | | 7 |

ﬁéing the ab@ve @ritefia %hirtvmfive firms were S@Ie@ted be

s%uﬂy in a&&iti@m t@ %he t@n jmst T@f@fr@d $0.

To se@ur@ inf@rmati@n by int@rview‘ a questi@nnaire was de-
,‘velapeao B@Caﬂﬁ@ T23.30N8 f@r a@tlens es well as f@p@?a@ of a@ti@ng
were reqair@ﬂ b@f@re th@ questi@ns were war&@d the 1itefstufe of
nﬁbiic @pini@n p@liing wag samplea 1

: Suggesti@ns from %bege S@uf@es were used t@ W@r& qn@ﬁti@m@

‘

S IA B, Bi@nk@nship9 Gggg g a@@ Qpiniog Res gg Vew York:
Harper 19&30 S
- "~ George Gallup, & Guid@ o Publig On

New Jerseyt Princeton University, 194k,

Prin@et@n,
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and %o design the general form of the questionnaire., The language
used was simplified to eliminate all possible misunderstanding,

The generel form of the guestiomnaire may be called Yfumnel-
sheped.” First, a Droad question was asked which intf@&u@@& the sub-
jeet and could serve %o elicit all the information vequired, Below
this question were subsidiery questions which were used omly if
necessary o keep the in%@rvﬁ@w going into the areas where information
wa@igoughto

The qaesti@ﬁnair@ was pre=tested by interviewing four compen~
ies, The pre=test showed that the guestions were understood and
yvielded dhe needed information with e mimer exception, ‘I% was found
necgesgary %0 include a guestien asking why standards had not been set
where this was the case, It was found thet the information needed in
this aree wes not forthecoming vwnless specifically asked for.

The finel gquestiomnsivre is reproduced on the following pages

(Fig. 1),



Nam@ of th@ Grganization :
‘ Typ@ of inﬂustry

'Numﬁer @f'Wofke?S

30
vﬁigure 1

qﬁmsmzommgznm

1. @ Bo y@u kn@W how mu@hvverk an- emni@yee sh@uld tura au& in a

-c@rtain yeri@d @f time on every job in the @@mpany?

Yes4.

- Fo _ .

9

“»191 Ig y@@ how W@f@ %he@@ stan&ar&s @et?

1,131
R W )

1,13
1,14

1.18
1,36

1,17

1,18
©  Profit or loss

1.19

- Purchasing Dépﬁoé%Séhedule of'pur@haséé'

profit ., Time bmdgeting

. Methods

In th@ pr@du@ti@n,&@nt wwi@ti@n and tim@ study _

3

Others -

t}

Std. data ib’ Past p@flefman@@ :

; Wri tten

instruction cards , - Others _

Finencial Dept,

Sales Dept.—-Quotas

.vg

) Sgies expense \MAfgin of

Others

t

Planning éﬂﬁrﬁésearéh Dept,

foi@é‘W@?k@fS¥=@ﬁme aﬁﬂ'méti@n study | "

Std,daﬁa,

P@st perf@rmanc@ chefg

=g

D@pt Headsc=?@1i@y as a @t&ndar& va Time Budge%inga¥

Oﬁherg

9

Exe@uﬁives@wPali@y ae & standard . tiﬁ@-Btdg@tingwmn

- Others

Other Bepartﬁ@n%%‘.'




1.2

Hiégf

1.4

2.0

,j@b?"‘

A2?©2- wa many it@ms are turn@a @mﬁ?

31

If g@m@ what j@%s have stan&ar&g been g@t on? (See 1. 11a1 19)

'If none, %h@n how do y@u kn@w if yowr w©rk@rg are d@ing =3 g@@&

- Is there eny rezson why standards have not been set?.

Is y@ur pre&ucti@n lin@ @ne af j@%bing where 9 smail v@lume of .

diff@rent items are tmrned out? High s Meéo““ ~ Low__

2,01 Is 1@ oné of @@ntinueua p?@&ucﬁi@n of a f@w iﬁ@ms?

_,Eigh ~ M@d L@w o

‘ 2;@3 Are thefe any items %hat ar@ pr@&u@eﬁ m@re then @th@rs?

T . 2‘01‘

2.2

',@vef.iz méa

»»EEW'i@hg does 1% teke to turn cut & speeific number of'itém@

called for by a contract ©r @th@rispecifigati@ns?,

12 m6°5 ' Uﬁaef 6 mo. _

.o‘

9

8 .

Are these 1 bems. ma&b m@sﬁly %y hanﬂ or %y ma@hin@?

ﬁHighm Méaog’f”, Lo

2,21 @n ma@hin@ j@bs how mu@h.@f the tetal time ig th@ W@rk@r -

%nsya the wachins bmsy, ‘Both buey? (p@r_@@nt)A
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Whenever possible, the personnel menzger of the firm was
int@rviéW@do In firme where this position did not exist, the general
manager or president of the company was interviewed,

The interview wvas conmducted im the office of the mamager,
This menager furnished all of the information reguested in most cases,
In a few instances, production foremen were summoned %o éuppl@m@n% |
the knowledge of the ﬁ@n@g@r interviewed,

The guestionnaire was used as a guide during the inﬁ@rvi@wé
The interviewer wes careful never to supply or suggest answers., He
was also careful to keep from expressing opinions on the approaches
used by the company. The interviewer said as little as pessible,
expressing interest in ereas he wented exponded snd briefly gulding
the conversation %o areas not yet covered. In no @asebaia he sug-
gesd methods which might be used %o gelve the problem raiged,

| -Much of the informetion received was recorded during the
interview. After each interview, however, the interviewer immed-
iat@ly up@n’l@aving the firmv@@mpleted recording the informatieon
received,

The éverage time %aken o conduet an interview wag tweniy=
£ive miﬂut@@; For individusl interviews, the time veried from thirdy-

five to fifteen minuvtes in duration,

Methods of Anglveis
&g indicated in Chapter I, although fow studies have been
condueted in swall firms, authorities insist that not enly ars swall

firms smeneble to standard-setting, bubt the methods of setting
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standards employed in larger firms are in meny cases directly appli-
eable., It was alse §©in%@d @ut:in @hapﬁe? I that'pr@&u@tian jobs are
%h@ loglezl place for stardardization %o Yegin and that certain %y?@g
‘of produciion 6p@fa%i@ns make the tasgk of setting stendards easier
$han others. Ter @xampiegvfifmg ?r@&u@ing a few standard products
on @ continuous baslis find standardization easier then jeb sh@p@ Pro=s
" ducing only & limited number of & large variety of products (usually
manufactured on specizl order). Also, jebs whiech reguire mu@h labor
time are more likely te be stendardized tﬁaﬁ those where wachine time
is large and produetien is largely = funchion of the speed of the
'ma@hin@u Finally, wnless a job exists in the erganization for 2 con=
siderable peried of time, 1% may not be worth stuviying, i.e., @ firm
where the work keeps changing rapldly wmey not find 1t pr@fﬂﬁaﬁi@ $o
get pérf@rman@e gtandards, |

' To aid in the analysis of the date, a tabuletion was consiruc=
ted from the litératur@ %0 be used as o guide in determining which
method is economically Jjustified umnder any preduction ay@r@%i@n, The
production operation in the firms interviewed was classified in terms
of these fectors, Yor example, Ool.l, firms were classified Ly number
of items produveed intol

L@w’u s s s o s o o 1 %0 35
MedivMo o o o o o o 35 %0 100
High o o o o o o o 100 and ever
and gize of lots intosd
large . . o_; o o o 100 uni%ts or wore
kM@dium s 0o 0 o o o 35 to 100

$mall o o o o o 0o o 1 %0 35
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Also, ﬁh@ vortion of the @pér@ti@h cycié that'isfpérf@fﬁed‘b& ﬁﬁmam
labor vas elasSifié&.as high}?@@@?uﬁ,-aﬁ&«iowe The 1é%bf,éonﬁ@nf 18"
aé e meximum when'sii work is perfbrme& by humen labor end ati e mini-
mum whﬁn the iﬁ@ms are pr@&u@@d entirely by mechinery. The fbll@wiﬁg.-'
. are %he @lasses iﬂt@ which all jobs will f@ll With respect to laber
@@ntent (Gol 2)
ngh o o o o o‘oio o e o Over 75% humen labor. |
Meddum . . o ee . . s 9257%75%'“ o
L@w, o o‘o o s o oo o o Under 25% e
_ Again, the 1ife @f the J@h was clessified by the per1@d of
time the jdb had existed as' follows (C@l ?) (
High s b oo 6 o o a o e QV@T 12 months
Me&ium c e o oo o ooolb t@ 12 months
Low, o o o . o’@ o o byo‘Uhd@r 6:m®ﬁ%h8.:
The fourth @@iumn,»ﬁast of Setting Stan&ar&@;:in&icates the
ease of find‘ingl vhe neasureble wiés of the job in aifferent types
@f pr@duetiQﬁ @p@rationso For clerity, n ’uﬁb@?s were used $to shoyw
: ﬂ@g?@@@ (We, 1 being the @asi@st preduction @p@rati@n in whi@n to find
m@asufahle work fa@tors ana b@@@mimg pf@gr@ggivemy more &iffi@ult :
_ thiough No. 11). | |
| G@lumn 5 inﬂicat@s th@ pr@per m@th@ds %o ‘be f@ll@we& for the
'aiff@rent types of prodvcti@n @perati@ng (see Propef Meth@&s PP 36= 7)
ﬁ | it must b@ rememher@& that thi% tabula%iom is a Judgm@nt but
is a'f@as@nably a@eurate guﬁ&e_%@ foll@w'in &@t@rmining the pr@pgr‘prae

>'é@aﬁre§‘in standarﬁizing'grdduﬁtiOﬁ jebs,
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TROPER METHODS. S
3 Ezﬁgéé : o
1, Wriétén‘j@bzénalysis;

a, 'Anaiysis'sheeéé:'

- b, Process charts

2 Motion study mfmi@r®m©ti@n:

35 S%éﬁ&ar&iz@tiﬁn‘@ written instruction cerds
'1~_h; . ime $tuiy o

"55"311®wan@@

"iizﬁ;j Writt@n Job analysis =
3:2 M@ti@n stu&y = aﬁalysis amﬂ @bg@rvati@n '
{1}:3°f Stanéar&iaa%ian = written ins%ruction @@T&@.'
—&;Q Tim@ stuﬂy N e
.15 Wfi%t@n j@% anaiv%is :
- 20‘ Mo%i@n stuﬁy - Qnalysis an& @bservaﬁi@n &uring the g@neral @uTV@y
', 3 Stan&afdizati@n ~ writien instru@tion caf&s '
.'ho Time stuﬂy o A |

5, Time f@fmﬁla_:._A'n‘

1l ﬁeﬁ%a1 5@bwané1y§i@,

, 2° ,S%an€ardizati@ﬁ aiver%al‘instruétiéng‘*' o

-'.[f 3thfigéfétu¢y:" 'wu
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Trpe B
1, Stendard date me%h@d '

| Mype F

1., Predetermined elemental times

,M‘ |
1, Tmefﬁua.'géting_
1. ‘?ast performance
iaerérgaining
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| Aﬂother method of analys1s con81sted of cla881;y1ng the data e
'ﬁ’by 1ndustry5 SlZ63 methods emnloyed.tc set standards, deoartments efi= |
_pToylng standards3 reasons for non emplojlnc standards, and management,
aitltudes and ccmparlng the flndlngs 1n Tucson flrms w1th the llnerature&

lejtatlons 01 the Study

There are certaln 11m1tatlons of this study that must ‘be broughmrv

o the attentﬂon of the readere Flrst the 1isb of Tucson flrms

v"’31obtalned fram the Chamber of Commerce was about four months old at the

T{, time thls-study wasvconducteds It is p0581ble -that a few flrms = o
B starued bu31ness in thls perlod and wefe not 1nuervlewed@n,; “ |

Also, the 81ze of a small flrm was set irom 20 to 100 Wcrkers’

J71;1n §rder 0o coﬁplete the research problem w1th1n a reasonable 1enguh

qf tlmee ‘ -



- CEAPTER IIX

RESULTS

This chapter presents the results from the interviews with
local firms., 4Ae Chapter II pointed oud, an effort was made to de-
termine the éxtent ¢o which the smallAl@@al manufacturing firms set -
performance standerds, in what departments such standards vere set,
whet methods were used in setéing such standerds, and management rea-

song for lack of existence @f'perfﬁrmanc@ standards,

Butent Stenderds Yere Set

A comparison between the number of cempanics interviewed and
the numb@r,Qf g@mpanieg the ¢t have segﬁgtgnéarasusuggegts that menage-
ment bas neglected ¢the opportwnity of seining greater efficiency
through the medium of production stendards, noét only im the produc—
$ion department but other &@parﬁm@nts“astﬁelln "Out of the thirty-five
companies in the study only eight had developed performence siandards,
and even within these eight, no evidence appears of setting stanfards
by recommended methods. Table I j1lustrates the extent to whieh
stendards have been seb,

It is seen %ﬁat most of the companies setting stendards were

in the garment induﬁtry; Of the six garment fivms ia%@rvi@wea» five
hav@vf@una measurable units and developed standerds., The three re-

medining companies were in the Bottling, CGlass Door, and Plastic Bag

39



TABLE I

. EXTENT STANDARDS SET

No. of Companies

Feo. @f'@@m@ani@@ That:

Tndué%ry - Interviewed Set Standards
’Biin&s 1
. Bookbinding 1

Boote 1 ;

Bottling 2 1
 Bricks ' 5

Garmente 6 5

Gilzss Doors 1 1
~ Heating & Cooling 3

M1k Products 1

Milling 1.

Miliwork 1

Plaéti@ Bege -1 1

Painting 1

Printing 2

Sigms 1

ASéru@tufal Sgeel 2

Tool & Dye 5 .

. 0TAL 15 8




« N &'1A
. inﬁu@%fﬁ@gg This in&ia@tes thst stanﬁafﬂs @f p@ff@rmsnee are p@%sible

‘in variaus Kinds @f small @rganmzati@nso

in?iuene@ of Pr@&uati@m Process on Stanﬂarﬂizati@n

Gha@%@r x s@rV@ﬂ %o poiat out the p@ssihiliti@s availe%le for
. stanﬂar&i?ati@ne I% was f@n@ﬁ fbr @xample that although it is‘pegsia
ble t@ set @erf@rmane@ stanaar&s in,all types of departments in all
tyoes and giies of @@muanies th@y are mogd 1ik@1y %) %@ found wndewr
%he fbll@wing @@nﬂiti@n@ (s@s ﬁ&ga 2 an& Pr@per Weth@dgg ppo 36 & 3?)
_19' Za c@ntinu@u@ pf@du@tion @f a 1&rge volume of one or a
| ilimite& number @f diff@r@nt pre&ueus
,‘£‘25“;Whe?e 1ab@r tim@ i@ high ln pf@p@ftx@n %@ ma@hiﬁ@ tim@

"‘3° ’Wh@r@ ﬁh@ j@b existg f@r a 1@ﬁ wefioﬂ of tim@e_v

1j;And even in j@bbing @p@fati@ns

o b Wh@re a lafg@ V®1vm@ of @n@ @rva limited numher of
@1ff@went pr@&u@%@ are pr@du@ed

1:(@) and (3) abeve are %1%0 trm@a Any ieparture firom th@se QOﬂdiﬁi@ns

makes gtandaransetting nore ﬂiffﬁ@ultc ;

5. In j@hbiﬁguﬁp@ra%i@ns with mahy &ifférént iteme produced -
‘in'smﬁli'loésbiéf @oﬁtinﬁoug ﬁ@nuﬁaetnriﬁgvef_a large mumber of dif-
- fevent items;f%he ability t@'find.measﬁ?able work uni®s is ab i¢s
i@&egﬁ &éé%ée, Thié-éi%ﬂatieﬁ renders gfeaﬁef difficulsy because of

the numhef @f i%ems nr@du@ed and the time invelved in 1@eatidg eS8 sUr-

;>ab1@ eiemen%@, Tabie II showa ﬁh@ relative ease of fin&ing measura%le ,,'7

 nnit§l®f iaag»in'%he fifm@ of this stu@v Thi@ ﬁabﬁe was d@veiop@& %y
‘cempafing the eh@faeteristicﬁ of the firms studi@& o F&gnre 2

o Ghaptef II



| 9ABIE 1T

EASE oF SETTING STANDARDS

Iabor -

Industry Production Llf@ of |Base of Setting \ . - . ,
S Procedures | Content the J@b o Standerds a»-Gompanieg.$baﬁfse§‘sﬁandards_
Bilinds - Jobbing-H, S High Under 6 mo, 9 -
| B@@kﬁin&ing W HS K  Under 6 me, 9
Boots S us " Tader 6 mo. 9 3 TP SR v
Bottling ‘Gan%ineal o Over 12 mo, | . i.' Pr@&ﬁcéimn.é ﬁﬁecﬁ%i€@‘fo
Bricks ‘ . COn%ino”L "  Over 12 mo. S 1 B :
Garments 3@%bing§35$ | - Under 6 mo, 9 Production
Glase Doors Contin,=l o Over 12 mo, | | 1 Production & Ex@@uti*@@/
 Heating & Cooling | Jobbing-M M o - Under 6 mo. 6
M1k F?@&u@ts Contin.=M " - Over 12 mo, | b
| Wiling . ContdmaM. | " Over 12 mo.| I
'. iMi11w@rk «JCEBingﬁmaﬁ. " Uﬁdéﬁ,é 0, '3 ‘
,,Pléﬁtie'Bag' G@ntinoél "] Over 12 me, 1 Production
Pointing = Contin,<E. W  Over 12 mo, 5 ;
Printing Jobbing-M, S " Under 6 mo. 9
Signe | - Jobbing-E, S # Under 6 mo. 9
StruetursT ‘Steel Jobbing-M ¥ f Under 6 mo. é
| Tool & ﬁy@ - Jobbing-E,§ " . Under 6 mo, 9

e
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hg indicated by T@bi@ I» sbendardization was effected in the
b@t%linga garment, glass deor, @n& plastic bag companies, Thus the
cempanies sebtting g@an&ar&@g as suggesbed by Table II» hed varying
degrees of ecase in developing standards. They r&ﬁg@d from diffi@ult
situatione in the garment companiés $o relatively casy gitﬁé%i@n@ in
- the bottling an& pla@ti@ bag firms,

Aecording %o the literature, the type of p?@du@ti@n is of

great impertance in &@t@rminiﬁg where standards of performence are
mest applicabl@, but in this study th@r@>i@_n© indication of thé im=
p@ftaﬁ@@ of these variebles, Of ¢he elght firms ¢hat sed stenderds,
five had jobbing type plants, all of & different nature, and the remain-
ing three had & @@ﬁtinu@us sype menufacturing for which st@n&af&s were
relatively easy to establish. Apperently, from those findings, gtaﬁ&ar&g
exist in the places vwhere théey are theeretically wmore difficult to set

end are abgent in places where they covld be easily established.

Influenge of Comueny Size on Standardization

Zafg@ corporations have been the leamders in stendardization.
The reasom for this is the fact that even a smell saving achieved at
great expense will_pay out in the large numbers of items preduced.
The following anzlysis comperes . the extent of stendardization o comw
pany size, |

Teble 11X shows the extent to whi@h performence stan&ar&s have
been s@@ in @@mpariS@n to company size as measured by number of employs=
ees, It eppeared from this table that no reletionship exists between
the number of employees and the development of stendards of p@rf@fﬁ@n@@

within the renge of fivm sizes studied,



TABLE IIT

COMPARISON OF STANDARDIZATION TO GOMPANY SIZE

,W@Q df_

Vo, of

Stand-

| Industry } A%@D N©¢‘ |Tase of
. of Emp. Comp's | Comp's | erdized |Sebting .
| .- ' - | Setting| Jobs | Btés
AIVS@ds‘ '
Biinds 20 1 9
Bookbinding 25 1 9
~ Boots 20 1 R
B@ttiing 20 2 ‘1 | Productiea | B
B : Erecutive-
Bedok b2 5 | 1
-Garments - 34 6 5 Pro&vﬂéi@n 9
Glase Door - 25 .1 i‘ Production| 1
' - : : Executive |;
Heating & Cooling| 52 3 | e
i Miik Products 100 1 b
Willdng 55 1 oy
Mi1lwerk 35 1 6
Plyfiln Bage 25 1 ‘1 | Productlen| 1
Afvainﬁing : ‘21 2 | | o g
~ Paint 20 1 .9
Sigﬁé (ne@n)b_ 33 i -"9.
"LSﬁfuctural Steé1, 48 2 6.
Tool & Dye - 30 5 9.




ks

For exemple, a manufacturer of glass doors haviang enly twenby=
five workers has done much in the way of setéing stendards for his
workers. In the production department the work, beginning with the
firet steps in the precess znd conbinuing through vackeging and load-
ing of the manufectured goods, was subjected %o stenderdisation by
compeny pergomnel to gain greaber efficiency in work methods and %o
develep performance standards. Also, gtanderds ef managgm@nt perfors
HENC® W@fe\@®nstfu@t@d %o make possible the anaiy@is of a@eompiieﬁménﬁg
of the company management &8 @@mpar@a %0 intended goels.

To cite enother example of the same nature, the garment indus-
try, comnsisting of gﬂx_@@mpani@s in this study, hes an average of
%hifty=f@ﬂf employees p@rr@@mpanyg raﬁging from twenby %o Torty=eight,
Here aéain,_%h@ gize had 1itdle effect on the aevel@pﬁ@nt of standards,

The importance of the findings in this section should be emphas-
giged. Although there is 1little logiesl reason for this pesition, the
lack of performence standards in smell firms is often explainea by
their small size. »@h@s@ findings suggest that company size is not the
verieble, To illustrate further, & firm produeing milk preducts with
well ever ninety workers made no affempt to set standards. 31808 the
brick manufa@turing'in&ugtfy with e@mﬁamﬁ@g ranging from ninsty-five
workers W@uié geem 0 be a useful pla@é for performance standards, bub
here agpin 1ittle thought was given %o them, This further suggests
that tﬁe size @fba\c@m?any or lack of 1% did not ianflucnce the exist-
ence of stenderds in this study (see Teble III),

Pris Cinding is r@inf@rse& by referring o the Tase of Setiing

S%@n&ar&@ column, which shows that both milk processors and brick
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Precessors have the preduction requirements that make standerd-setting

relatively easy.

Develovment of Stapdards by Depertment

The depariments in which performence standards have been set
are anéiyz@& in tﬁi@ seedion, Past studies sﬁgge@t that mueh emphseis
has %e@ﬁ put on the production department, while other departments inm
the organizations have been neglected. I¢ was shown in Chapter I,

- however, that stendards ere applicable in 21l deparitments.

In this @tﬁﬂyﬂ‘thé pr@&u@%ibn &@@artm@nts were alse given first
consideretion in setting stenderds. In fact, performance standards
were 1imited to two evess’ Production and Brecutive, |
Production

Table III indicates that menagement considered the production
department the key area vhere measurable stan&a?&g'éf p@rf@rmaﬁ@@ should
b@_@gt@%lishe& in order %o develop the highest possible plant efficiency.
(This is not only natural, but as stated above reflects procedures in
large businesg thr@ugh@uﬁ the nation.)

The following %ebulation more ei@ar1y>i11u@trat@g the interest
ghown in the @r@&u@ti@m departument s N

1, OCompanies setting stendards . . o o o o o o B

2, Number of departments in which

sbenderds were 88% . o o o o o 0 0 o o o 10
3, Number of @@ﬁp@nie@ sotting standarde
in production o o o o o o o o»o‘o o o 0o o 8
This indicates that all th@ companies setting stendards showed great

interesd ih production while little a%t@nﬁién was glven %o other areas
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by

of the organization, For ewemple, of the six sarment manufaecturing
firms, five employed methods %o find how much & worker é@ul& tura oud
in & certain periocd of time. But in spite of this careful stwdy in
the production deparitment, the concept of standard-setting was not
carried over inte d@paftments other than production,
Brecutive

Of the eight companies setting standerds, only twe abtempied
Heasures of performance for executive positions.

" Ag pointed out in Chepter I, ems of the £ruitful applications
of perfermance standards is o the executive job, In this study every
affort was made-%0 find any %ypé of standard for wmanegement jobs in
use in the firms interviewed, but even with a very liberal definitien
of management standerds only two organizotions quelified inm. this avea,

The first wag a company in the bottling industry. It is a
bronch firm @f 2 nation~wide orgemization, and thus stimulation for
érea%er efficiency wae pushed down from above, The executive stand-
 ards were seb up in profit ratios constructed from other %r@n@h@@ with
like factors, With such stendards, careful anslysis of the company's
progress wag possible, and measurable standards of performance for the
manager were esdablished,

The second company was a privately owned plant and the manager,
through his own ini%iatiV®; developed stendards for himself by the use
of dailly proeduetion records, & standard of volume was set wp eagainst

which the mensger's performance was judged.
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Methods of Settine Standards

- M@th@d@ wesed for setting standards iﬁ small mapnufacturing
plents may end sometimes do follow the studies made by larse corvor—
ations. The time and money speént by big busin@sé in éff@?té pade %0
establish performonce standerds 1s recovered threugh reduced costs,
Smell companies can alse gain cost savings by using similar metheds.
The time and motion studies used by smaller compsnies are ususlly not
as detalled as those @mpl@y@&'%y larger corporations., They should be,
however, accurate enough t@y&@v@l@p representative standards of a work- -
@rﬁékp@rf@fmamce and else be econemically justified by the resulis
gained, In samerinsﬁan@@s time and money are at & premium for smeller
firms and the type of operations im the plant make @t@ndard=@@ttiﬁg
difficult. In such @ situation, & less accurabe m@tﬁé& for @@%ting
standards can be employed, An exaﬁpl@ of this is & study of past per-

~ formgnce, This methed is, however, most exact if surrounding conditions
end work methods are stendardized before collocting performence records
(gee Cnapter II), So 1ittle progress has been mede im this field for
small orgenizetions thet such a method may be justified, but the
regults gained will nod @quallﬁh@S@ gained by seientific investigation
of the job, Companies thatd wust use this method will obtaim e less
exact standard by which to messure the @mpl@ye@“é performance of value

to the orgemization, & standerd, regardless of how i% ie construcied,

is better then no standard at 211,

Ag puggested by studies mede on performance standerds in big
business, the methods of settiing these standards have & close relation-

hsﬁip to the type of production carried om in the plante
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The different techniques of time and motien study are often used
by companies with a conbtinuous pr@dﬁ@ti@n operation. In jobbing opere-
tiens, predletermined elementel time standerds and stendard date have
b@@n of great velue in setiing standards for Jobs not yel in preductiecn.
-Algo, simple time and motion studies may be @mpi@ye& in Jjobbing shops
when the time and other circumstances do nob permit & more detailed
study.

| Continvouns Menufaciurine

In the study, as shown by Tebles IV end ¥, the existence of a
continueus manvfacturing process may be related to the type of methed
used for setting performeznce stendards in small firms,

For example, the Bettling firm used past production. records
ag & means 6? finding the nmeasurable factors of preduction jJobs. The
Glass Door @@mpény alse used pr@&u@ti@ﬁ records to find standerds,
but for managerial p@siﬁi@néo This sugg@@té that continueus menuface-
turing way fecilitate the use of production recerds as a m@ﬁh@& of
sedtting stenderds of performence for workers in more then one area id
the organization.

Jobbing Mapufecturing

In jobbing operations, methods suggested by past studies to
set standards for this type of production were not followed by the
jebbing manufacturers that developed stendsrds., Here a %urpfiging
result was found. Methods used by big buéinesg@@ with comnbtinuocus
production were employel by these small firms %o develop stenderds,

For example, ﬁhéngarmen% industry hag s productien operation

thet turas out i%@ms,f@f sfyle-conscious pedple; making 1% nesessaxry



~ TABLE IV

. STANDARDS

BY ‘TYPE OF PRODUGTICN
el e
‘ ' o || Production |Exzecutive Production | Executive
Biinds | Jobbing-M, S High Unéier 6 mo, | A R 28 2 Gor H :
: B@@:k‘ﬁmﬁng " ‘ “E,§ " Ynder 6 mo. oG-I 0
B@*&ﬁiﬁé S Cont.~L.L " Over 12 mo.|: Type H ype E _ AD o
- Bpieks: | Cont,=L,L L Over 12 mo,| o A::D B
Garuents Jobbing-H,8 | " Under 6 mo,| Type D | - PR3 "
"7G1a1~..—,s£;’f)@@fg | @@ntemi.sia: - .eu, Over 12 mo.. : T‘me? | Type E CALD "
Heating & Cooling | Jobbing-M M i | Undexr- 6 mo, ' ¢ "
'Mi-ik Products . | Gonb.=M,L 0| Over 12 mo.|. B=C-- o
Willing | Comt.MM | M | Over 12 mo, Ee | e
Millvork | Jobbing¥H | M | Under 6 mo, | e "
Plastic Begs 'Gont‘oéia o | Over 12 mo.| - Type D AD "
Paintimg ’ Gonto-;ﬁ- _ # Over 12 mo, | C=B 0
Printing Jobbing-M,S " Under 6 mo. BE 0
Sigis - | Jobbing-E,S ’ Under 6 mo, E.H "
| Structursl Steel | Jobbing-¥,M " Under 6 moo 6 L
Tool & @yé‘ : J@‘bbingéﬂg_s L Umd@f‘é‘m@n | B-H "
o _Sé‘e Re. ‘Zé page 35; for explenation. - | \3’
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| TARLE ¥

PROCHDURES. TAKEN TO SET STANDARDS

‘Induatry' _ " Yo, of Companies. D@pértm@nt VPr@@@&trés

Setting Stenderds

Bot¥ling 1 1 o | - Production | Production records
| Ezecusive Profit retiocs

Garmént IR K 5 : | Production | Time Stu&yi

Glass Doors - - Production | Time Study

‘Executi ve Produetion records

Plastic Bags 1 | Production | Time Study




sp
t@.@hang@ the atyles of goods in pr@&uc%i@nv©ve?night to meet these
demends, Bven with this dynemic type of production) which results

in a job shop typé of operation, time stﬁ&y wés used to find standards
f@§ the pr@dn@%i@n Jobs in the five garment companies that_%@t stand=
grde. This suggests that regerdless of ﬁype of production, scientifie
meth@&é for setting standards may be used by'manufa@turers who operate
job shops.

Me{ché&é ?si'v"‘- 812@ 6f Commany

Th@ sigﬁxfic&ﬁ@@ of size in terms of number of employees in
r@iati@n t@ the pr@@@&ur@s taken %0 set st&ndafas was sugeested in
Gha@t@f'Zéﬂ Th@_}arger corporations with proportionetely more employ-
seg can devete %im@ and money to make highiy s@i@ntifi@ studies for
gsetting performance gténdaraso This suggests that»size pay have some
direct bearing on the type ef s%nd§ made ¢o @st&blish standards,

In‘thi%;stuﬁy» as showvn by Teble VI, the methods wsed by com-
penies in the study that developed sbtanderds hed ne epparent relation-
ship %o the size of the firﬁo 0f the companies setting stendards, the
average number of workers was not over thirty-four, with the largest
organizavion having forty-eight,

Ia the garmenﬁ industry there was an average of thirdy-four
employees per company. Time gtudy was the method used for developing
stendards onm pf@ﬂu@ti@n jobvs. Other small menmufacturers im the study,
such a8 the Glass Door firm and th@.Plastic‘Bag company, also used
time study to set stendards on their production jobs. The Bottling
firm with aﬁ employment of twentyeeight»ugeé produvetion records fov

ite method of establishing standerds. The larger compenies, on the
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EETHODS USED TO SET STANDARDS IN‘GOMPEEISGN 70 SIZE -

bverage Vo, of

Stendardized

Tool & Dye

Indus:%ry -Employees .. Jobs : Méfsho&s
Biinds i3

‘B@@k%iﬁding , QS

"B@tibling ~ 2@1 Production Prod. Records.
R Executive Profit Batios
Brick bz - )

Garments 34 ‘Production - | Time Study
Glase Door 28 Production Time Study
L : ‘ 7 Brecutive Prod., Records
Heeting & Cooling 52 | |
Miik Pfaductg 100

Mi1ling . 55,

Miliworlk 35 ‘
‘,Piyfi.im Bags 25 Production - Time Study
Paint 2

Printing -, 18

Signs 33

Stfuctural Steel 'i :&8»

30
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other hand--the Brick ebmpanie@, the Milling company, the Milk Pro-
ducts compsny, and %b@.Heating and Cooling c@mpan;esamali with an
employment over sixty workers, lacked standards in every department
of their organization. It mey be assumed from this that size in terms
- 0f the number of employees was not related ¢to the methods used %o setb
performance standards,

In Ether &egar%m@ﬁts where standaré@ were set the same is true,

Twé smail@f é@mp@hi@s with pr@p@r%i@natély less cepital aﬁ&-éﬁpléye@@
esteablished meesures of performence for executive jobs (see Table vI),
Profi¢ ratios vere used fo set stendards in the Bottling firm by which
| the maneger's performence could be judged. The Glass Door firm used
production records to develop a standard of performance through the
deily volume of goeds in the‘pr@au@ti©n department. The methods used
were not the most accurate studies known, but were s@ﬁnd measures of
the menager's performence,

| The resullts of this section sugzgest that the size of the com~
| panies interviewed was of little significence in determining the
methods used %o sot standerds in these companies,

Methods by Depariments

g stated before, the past studies show that manegement in
the big corporations had made most of their stendardization studies
in the production deparitment. »

The Pirme in 4his stvdy, as showm by @abi® VI, alsc showed
great interest in %h@‘pr@au@ti®n department by the methods empleoyed %o
@étahlish stendards., Seven out of the @ight companies that set @t&n&e

ards in production 4id so by time study, The eighth used pasé
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pr@&uﬁti@n re@@r&sa: '
. 'iinAexecutive j@bép the.fﬁéfeoﬁpaﬁieg tﬁét‘&iscov@ré&iméasuéabié .
umi%% ef the jébs uséd ree@ris @f pa$£ perf@rm@neé‘ﬁpfoductién fe@@rdé"
‘and pr@f&t rati@g) 8 less accurate meth@& but none the 1ess cne in -
'whick @bs@rva%ion of the executive 8 perf@rman@@ we.s made and fec@rde&

The’m@%h@&s used’te set standar&s for jobs in these &epartm@ntgk
seem %0 fé}l@wvéhe tr@né‘of big business, wThe.pfaducti@n'd@par%ment
- has recéivéé mos%'@f-maﬁégemeni“sjattention f@%‘d@véleping more effi- -

cient werk methods while cther departments have:been,largeiy pverlockédo'

Ag discuﬁsedvin Chapber I;‘the iitera%ﬁre’indiéated’thé% one

,@f-%hevbarfiers sloving up the progress @f’standafdizé%ién in Americen o

industey is %Ee p@si%i@ﬁ managem@nﬁ‘ﬁgkés ﬁ@ward standardiza%ieno

With the decision o initiste a program of tnie nature in their hands,

i% w@uld‘éppear that the‘léck @f.étan&ar&@ in @ fﬁrmimay b@»au@‘primarﬁn

{1y %o ﬁhe attitvﬂé managaﬁen$ tékeé soward standards of péff@rmégceo

I¢ this is true, ﬁhen nan2gement rea§@ns f@r iaek of beiief;inAstands |

ii ards sh@tid>Be,bf@ugh% @u$ and énéw@r@&_%a help-fﬁrthér the’pr@gress
:@f Standardiﬁatien in in&ustry t@dayo ‘ - 1

This studv alse indieates thet there may ‘De 2 direct f@l@tl@ﬁw

 : shi§ between the @xis%ence of standards sad,the pe%itions taken by NS o

‘ fagemenﬁ @Gncerning this subject, It is for this resgon and the signie f:'.
k‘fié@,n@_e;of m;at inr@pef'thinking on th«e porh of memegement might do for

the a&vanc@m@nt af more effici@nt busln@%s pr@ceﬁtres thet e sepafat@

“*se@%i@n h&b be@n d@vot@d ﬁ@ managemen% atti%uﬁes toward st%ndardso

sy
)
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th S&an&ar&@ Ver@ Yot Set

Tabl@ I points out th@t of fhe thir@yafive c@mp&ni@@ with an
Hempl@yment of gwenty 1o - one hundr@& twentyaseven fifms hed not ﬁet
| @t@nﬁer&s @f perfbfman@@o _Of these twemﬁycseven two st@ted that be-
cause of limited knowledge of the subgect ef stendardzza%i@n, gteps hed
“ne% been taken o &evel@p mes gures of perf@rman@e for taskg and jobs
within their @rganﬂzati@nso‘ In_e@mpanieg that knew of stan&&rég u
existing in other @@mp@nies the manag@ment af nine firms eonsider@a
stenderds unne@essaryo They gtated tha% thedr businesses were 0o
small, and that they hed @@ﬁamtea their mgin@ss aetivities in %he
SEme menner f@r years with reiatﬂve suceeaga “ Both @f'these re@@@ﬁg
_limite& kn@wle&g@ and @ensider@d unm@cesssrya suggegt that menagement
at%ituﬂ@s may be one of vhe vari@ble@ a@c@uﬂting for the lack of per=
'fdrmaﬁce:st&n&af&s‘in smail Busingss oday., " |

n @1@V@nvéémpéni@sﬂ,managemené felt that beéaﬁé@ @fzthé meny
“items end sﬁyieﬁ.pr@&n@e& in their plant, 1ittle p@ssibility,exi@%@&
for measuring productivity, Past stulies, however, mede in jotbing
shops (discusged in Chapter I) impnea_that the elements éf e job
 ere vepeated mauny times during'the menufectoring of different items,
and that thefe are measurable fact@rs f@f 611 types of j@%sov An exé
:amnle of %his ig the garmént @ompaniea with their jobbing operstione,
These fﬁrma ﬁurn out meny types and style@ @f clething g@@as ea@h
m@ntho Even with this type @f pf@dﬂ@ui@ﬂ meaeurabie fa@%@r@ of p?@=
-é.'u@’@i@m j@‘b@ were f@una by time study teckniquee (see Teble VI) Th:‘is
-indicat@sﬁhm even the sms..ll éio‘bbing manufac%wershave‘measurable »

w@rk'fa@tgrs by which s tendsrdizetion may he poésiblee



Of the remaiﬁing five companies thqtfdid’n@i set stendards, two
‘>g@ve‘@ﬁmiief reéS@nsb"B@th stat@& %hat'théy‘assumEd the cost éf settigg
) stanﬂsr&s for g@%@ in their firme was greater $than the possible divi- |
d@n&s bu@ n@ attenpt had. been ma&@ te preve thigo ‘The others stressed
th@ imp@rtanee ef quaiity,‘were too dbusy ﬁ@ initia%e~a s%andar&i@atien'
pr@gr@m or had given 1ittle thought to the situa%i@no |

These ﬁeas@nsw?limitea,knowiedge -tan&ar&s @@n@idere@ unnecess-
ary, no measurable faé%@fs‘be]iéved %o eiist an& @thers=eweﬁe given
Vfof'the lsek’ef stenﬁ@rdéo As previ@uslv s%ate& past %%udies sugges%”
| 'r%ha% s%@ndar&s sh@nld be se% if greater effi@i@neﬁes are t@ be gained,

and thst th@re ar@ mea@ureble work fa@t@fs for all j@bso This @hapter

‘~'appe9rs %@ V@rify %his Qnd als@ sugge@ts that neithaf the size @f a

@@mmany a8 me@sured by nnmber ef @mpl@y@es nor the type of pr@&ucti@n
'in the plant was %he fa@t@r th&t &etermin@a whether or no% stendards
- were se%o' This again sﬁgges@s_that'management atuitude@ toward gtand=,
"ar&izatién mayvﬁ@ the varia%l@‘tha%_@aﬁéed the lack of peff@rmaneé

':standaras ¢n these companies,
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SMARY cmcmszr; ons 4 ?EGGMBMEDATIONS

Sﬁmgarz
In thigr$%ﬁﬂy;%ﬁ@ results of interviews with forty-five small
- Tﬁ@é@ﬁ'méﬁufaetuf@rs‘héve’b@@n an@iyzé& %0 &et@rmin@ their use ¢f the:

'gci@ntifi@ management pfiﬁ@ipl@ of stan&aféizatiﬁn &8 aﬁpliea t@ %a%ks

an& j@bs withim th@if @rganiza%i@ns Th@ m@n&ger% @f aii thif%y=five f‘ |

f fifms im th@ @i%@ rang@ @f twenty to @ne hmn&r@& @mpl@y@e@ were int@rw:ff

fvﬂeW@a Im sd&iﬁi@i ten firms @m@l@ying iess th&n twentv p@@pl@ wef@ f”f 

v‘@@ﬂt@@%@@ Th@ in@@fvi@w was guid@a Ey &8 eues%%@nnaire a@@ign@d 7o)
f@btaim,@@mgiete infbrm@%i@n on the use @f standaf&@ end methods of
d@vezoping sﬁanﬁar&s in the arganizati@ms gtuﬁi@& Whefé gt&nﬁar&é
were n@t @m@l@y@d the reas@n or reasons f@r %hi% condition were .
-@%%aim@ﬁ

~ The dats were annlysed Dy (1) @@mﬁ@?ing firm prectice to
. @@%if@%ﬁ@—pﬁ@@ﬁi@@% suggelted by th@ literatnre an@ (2) &@termﬁning ;

v%f@m&% ana r@l@ti@nshim@ guggast@d %y ta%vla%i@ns @f th@ dateo

| “'G@melmgiﬁgsl A ‘ \
The stu&v yi@i&@& th@ f@li@wing @@ﬁ@lﬂ@i@h@o i
1. Of the thirﬁyafive sn@li mannfa@%urefs iﬁt@rvi@we& only
‘ @igh% ha& nade en. at%@mpﬁ t@ a@velap perf@rmane@ gtan&er&sf

in Sheir @fganiﬁati@na Thig indicetes that more @ffi@ient

oy

£



mwork methods have not been developed by most of the small
companies interviewed.

The relative ease of standard-setting for the different
production procedures suggested in the literature did not
appear to influence the existence of standards or the methods
used to establish them within the companies interviewed.
Standards exist in operations that are more difficult to

set and are absent in operations where standard-setting

is less difficult. Thus performance standards are probable
in all companies in this study.

Within the range of the companies interviewed, the size of
the fiims seemed to have little relationship to existence
of standards or the methods employed to develop the stand-
ards. In fact, the firms where standards were found were
among the smallest studied.

The companies in this study followed the trend of big bus-
iness in limiting standards largely to the production depart-
ment. The application of standards to production operations
did not influence management to develop standards in other
areas of the plant.

The study indicates that the attitudes of managemait may

be the factor accounting for the lack of standards in most
of the companies interviewed. In most of the firms where
standards had not been developed all of the conditions for

standardization existed except a positive management

attitude.

Univ. of Arizona Library
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lggg@mmggdati@gg | | ’

Th@ great n@e& today, as in all fi@l@s wh@r@ progress ig %@
bée. ma&@ is e&u@ati@n» and before standar&iz@%i@n prineiples can b@
pdvanced in smaller @rgaﬁizatienga wia@spr@a& education is n@@ess&ﬁye -
The sbudy seems to inﬁi@aﬁevthat littl@‘has-be@ﬁ den@kt@vgiew ﬁh@se'  :
small businessmen the proper methods of d@veiﬁping stanﬁarﬁ@g thus
. the following re@omm@ﬁaa%iéns_af@ made, The mansgers éh@uia (1) %é.'
 %©1& 63 the méagufem@nt ﬁhﬁl@é@pby, (2) be shown results of simple B
@%@erva%i@n and ?eeorﬁinga aﬁd’(é) have an @ﬁp@;tuﬁi%y %@'le@fn HOTe
@@mpli@@t@d te@hniqu@g after %h@y have seen %h@ a&van%ages in managing

%y e@mp@ring r@@ulﬁs @g@in@t @hjectiv% stendards of werfbrman@@e
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