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A . ..N~!i.l'f;£!s. 1.:.1_ LaJJ2r.«!l~! 
C-h~.J'1es :F:, fr.er:.-'· i\<;::~1):~:1.,-•:·~ F~·of'ef!sor• 

Ag:M.i;;ultura! t• 'l :;,1r+,mt:mt, 
Purdue Um vci:t»iH~y 

1rwf\! would like for you to cut our labor coats,, M.a.ke a. t.:i.1ile study of 

etUi" operation.a and tell us why our labor bills a.re out. of 11.ne n, Mo1'61 

t~ft.en than not.~, this is th~ first asaignment given the young fellow jc>irsing 

<:-t. co.m.pal'.cy in a junior management rolao Ustu.U.ly the l''<rnult.s aro most dls, 

a.ppointing .. 

into t.he problem with a atopwatch and loses h:l..mself' in a wi.ldemess of dstro.l 

All that results from this abortive attexnpt at labor· savtngs :ts a black eye 

for labor efrtc.rlency studies~ a bad case of personnel problems<> and an 'Un·= 

warranted blac~k m.ark on the record of a potentiall.y good juni.in" e~H.~:uti'lf~k 

Such a study ha.e not been done before simply because the fJe!"son m.ald.ng 

the assignment likewi:'le does not know where to get bis teeth i:1to such a big 

problernc This article will illustrate a t.echnique designed to get e:ithe:r uf 

ma.nagement area 

Usually 1 the m.-wager making such a request is thinking of a report ,o~holj\rLng 

how each man uses his t1.me, and especially how much ()f :tt he i1rastea" At 1e:1~e.t ,, 

euch a. report would please almoat any manager ma\.d .. ng this type of request. 

Tradi tionaU;y~ :Lt has cal.led for one nf 



tcch.rr'l..cta .. '1.s" Our manager h<;.d no lntentian of g:l.vfog t.he p:;O(' d<~~il with ou;r 

assignment this kind of money or techn1.c::J. assistance., 

The other way we have gather1:1d such inf o:cmat1.on ha.a been by a &,.l"OSS, ll_,~ 

stt .Ef9 .. <!'!:Ua~!.2n. §1~ -·"· a continuous record on each ma.n for a period ot ti.me.,) 

usually with a common wrist watch,. Again, with proper techniquea this pro·= 

codure will gi.ve what we want and usually moreo But the cost again is high 

and it takes considerable ingenuity and :finesse on the pa.rt of the new emplo;ret:• 

to set this type of study up properly with employee accepta.ncei .. , 

A technique developed in the textile mills of England ia gaining popularity 

fa:r this type of study. It is generally known as a. t:~~io~el!l: • ..!l~U!:tt::· It i& 

relat.i.vely cheap~ qw.ck., accurate!) understandable and fairly simple to do<> It. 

has p110ved itself' in dairy plants,, fruit packing houses" pencil manufact'U.l"O,) 

machine tool industrie!3ll' automobile and airplane manuf'actU1'0, milltar,y oi:-el"a,,. 

tions~ laundries and clothing manutacturett Let ue take a look at this tech-", 

nique and illustrate how it is done. 

This type ot study is based upon a simple idea in statistics "'""' if a 

'Horking man is observed at random 11 the number 2', £2!!.r.vat.=1oms.. falling in 

various work classiticat.ioo will be in proportion to the ~~ g,.{ ~ !.,~n_4; 

~~ on each ot· these work classi.flca.tions., '!he statistician is simply saying 

that if' we make 100 random spot checks on worker A!il and find that on 61 of 

t.hese checl<S work is being done 9 we can a.asume that this man is busy 61% of' 

the time., Or in 1,U1er \\IO:rds.111 37 minutes ot work are being accomplished. for 

each 60 minutes or time paid .for 

fil!!l."'.P.t..!!!--16 A._~'.!J.te .f\dyantag~P.3 

Ot course.~ the big advantage cou-..11:Hl from the fact that we a re using a. sample L) 

a.r.ld thus a.re saving money, Ra't,i.Cl'~'1eley studies generally are l'eported to e01st. 

from .33 to ao% less than the othe~ studies mentioned. Ou.r expe'!".lenc·e" :tn m:l.lk 

plants tends to bear ·t.his c.ut. As Wti le.am to use ratio"delay fltudies bet;t~er,1 



product.ion studles 

Thia study dc;es not need tci :i.nvc<lY0 ·':!. tJ·bp\1atch at all... It r>equir-ea n;:.· 

t/Lrna atudy man,, Any "'1ide. awake plant. man can get along fine with the t..echn:tqi~!';'j 

It. ia st,raight,!01"War-O. and simple 

R.atio,,,dela.y studies will not encourage workers ti') "slow upn or' ''make wo1rk 1' 

in order to m.ake the study inaccun1..te"' Proper techniques avr.~id this" With m;, 

atopwatc:h 9 ·the observer• 1. a much better received by the worker.a. v~ei hasten 't'i."i 

add;? however-,, that workers should know what the study involves and why it ie 

being madfh 

These studies can give more accurate data on many problemsc 1'he reliability 

and accuracy can b>.?. .checked with statistical control,. Moreover, :ratio--del.ay 

studies will do a bettE~r· job than the production et.w.1.y in mea.rJurlng pieces o.f 

work cir delays that o~cur often but. for short periods of time 

tl,g,!~01.l.~~1 

L<~t 100 geu through a daicy plant problem quite similar t.o tJ:ne we recently 

stt1.died,, Assume that we hav~~ a plant layout as :f.n Ghart l '!'his ahowa the 

equipment and emplc1yee locations. Let ua aasu.'lle that, we want 't>;' get the peTc• 

(;;entage of time worki.ng and. idle for each ina.n in each depart,inent 

Now11 let us t.t<.ike the general steps tn '!:.he procedur1:? and ti·? them int.u 

this problemo 

l) .Qetermin,~. ~.~I"!;: gf!JE?,£,t~.'/~0• for a long time I thought, that. this "Was 

a~ but nzy- research experience has taught me that more oftext 

than not~ it is '.:>Ver half of the problem solution,, You may want to 

know si.mpl,y labor use by departments where men are con'tinually i~hang 

ing runcmg depa.rtments 



• 

' ' : ',, ' · .. ~ 

if you accomplish your objective" 'llrl.s ie mentioned in thif~ ear·ly 

order 01· the procedure for an obvious rt1aacm .~ 

work station. The man that does this study does not ri.eod to oo an 

expert ti.me study man 9 but he must know what is goi.ng on in the plant., 

This I can"t overempha.aiz•L Let us assume that for our plant l'le kr11::·tr 

exactly what each man in each department doiea 

know what to expect if we spot check the empty bottle department and 

find that employee A9 for instancelil is out, 

4) Pr!!! !, ~..h~JM.lli P.l.oot 1AI:·o-£V..li. to loea.te the work stat.ions :tnvr.:ilv.::d 

This assu.ces that the ma:n making the study can put all of the 

together,, Also~ l t is the blueprint .. UJXJn which we sketch our syst.r;;1n 

for spot checking the departments" 'l'his m~J.st be d(:me carefully ~ 

a sample is no better than the methods used to draw t.t:e sa.wpl~ •. 

path we f olla,wed to make our spot checks~ 

5) ~~, ~, ~!!lt_§, !!i )!.91,~ ~, !.~J.. £ha£b; !:.'L\1, £~ .~~£i:t. ti~ l 

Usu.ally the best WQ..V to 
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time~ and idle 4 !:.imes 

ble because we aJ:"e able to sample., UsA of a. sample place.H~ respont.-1i" 

b:l li t::r upon the uaer to take certai.n precauU ona in taking tha sample 

\\e have tried to fulfill these reaponaibd.H.ties by our method outlined 

above,, Also!! we want. our samp1.(~ to be large enough to let ua be su.'N!t 

of owBalves. t.~ ha'lfe three approaches to t.his 

A s1.mple and rather practical test ie to chart your reault:5 as 

in Chart J,. Ghart 3 shows f'or our worker A the estimate or his idle 

ti.!lltt as we made our tobservations,. After we had made 100 spot checkat-

we calculated his percentage or idle time., From these observations 

we eat,imated it t.o be 32 per>eent" At 200 observat:ions,, our estimat«i 

had gone up to 46 percent .. ; Che 1~ke at the 300 and lf.00 obse1-vation l0vel 

aft.er reaching 500 obeervaticms the estimate of WOirker A 1' a idle t.i!ni! 

held at approximately l~O peroonto Thus.? we have a fairly reliabll!' 

estimate c:,1f' it,, You. ca.n make such a cha.rt for each workE:r and get a 

good idea of whether or not. your sample i::i large enough. 

Number cf 
oibaervationa 
neceseia.17 

Another appl't".)ach is to U3e th:l s for:nU:.la designed by the sta.tist:t .c. 

I:n our case:;i we might like to know the numbe:r C..lf observations 



.., 
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rormula for that8 

Standard er.r'O>ll." 
of t.he percents.&'@ 

'I'he :idea. Ci·f a 11etandard error ot the percentage" is a useful one,, 

For ex.ample!$ it you want to know the range within which your percen,~ 

tage will tall 95 times out of the 100 for the number.' ot observations 

you ha:ve taken 11 merely bracket your percentage estimate t:~ 2 "'standard 

errors ox~ the percentage"., In other worde 2 suppose we have taken JOO 

obsenations on worker A and have a percentage aetimate for him of 40 

percento Our formula g:l ves U3 this ":standw:"Ci 6fTOl' of the psrcent !'.I~ 

A 
'rhu.1?>., 95 tin1e e out of 100 our percentage wi 11 he bet.ween 40 /r "'i . 6 

{bro "llltF.1.ndartl ~r1·>0rt:1 ot' the percent.age" ) 9 or bet.ween )4.JJ' .md l<.5 6% . 

If thi.e ~ange itl wo widef> we merely take ioore observat.ions" It yuti: 

want to be Bu.re of youl' :range only 9 times cut. 00>f 10., bracket you.r fl'6'.t''· 

c1.mtage wi:th only :L64 '"atandard en"Ors of the per<ilentage'~., 

l 0) .A~! ~'r9:J!±: s°.L(\!'c~ Ot courae ~ your .analy a1. :El wi.11 depend u.pon you.r> -vw.t~ 

bl~m~, Chart 2 gives us e.n idea of what the data. can show. ln the 



Probably we will not follow up with any detaf.1.ed la.bot' st..udiea on thil!i 

department; a.t least I) not until we take a closer 11;5Jok at oome of t.he 

others 5l au ch as the recei v:tnlj d(l paztr:&'l.mt. 

Percentage 
@t 

T.tmo 
Idle 

60 

20 

Chart .3 Percentage of Idle Time 8 Worker AIJ 
Selected Plant, With Va.eying Number 
ct Observations, Ratio Delay StwiTo 

0 ·~ I _ll t I I J &i ti> -----roo-·-2(,x) 300 400 500 600 1 8 

Number of ObserYa.tione 

In the receiving department '""9 find that only one0 :hEJ.t ot the t~ 

is being spent productiwly9 and one worker;· ,Jt is working only 20% fJf.' 

the time,~ From previous studies h"S feel f'a.1.rly sure that a little 

labor efficiency work here will probably allow us to get along wi. th 

a one~ crew,, This 'Will probably be a high priority :U'8a for fu.rthtU' 

Another obvious place to look for increased ef:f'iciency is in t,hft 

eervi ee department,, Thia eeems to be a clearcut ca:se or too in.any pecpl~ 

for the work to be done and certainly suggests a closer looko The 

e.mpty bottle dep.t:l.l"tment eeell18 to be in fairly good ehape HoWl!lv-er" ~ 

!'ind tmeven work loads and hlgh "ldle time J'E!l"Centages in the bot.tJ'.J.ng 
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and cold st,...;ra.ge department,,, Some work in tha m3ar future should 

probably be put into t.hese particular departments 

Ot c:ourse 1,. 70u can glean (>ther in!orma:tion from t.his datao For 

ex.ample 9 you might want to see who?:~ pex·eentage of the to~•al "''Orldng 

time is spent in each department" You can probably got other ideas 

hr studying Chart 2,, 

ll) Make !!! 9.!, ~ anW.si.!:' Too often we let our .analysis die a pa.theti~ 

death or aut.t'ocation or cbeolesconce in someonetts deek pigeon hole". 

Start to work immediately to save some ot the dollars suggested by 

your analysts,. You will find good reason for some ot wtmt appeared 

to be waste" But for some areas, there will be no good 1-ea.sono Be 

human in your improvements,, Give each one of them a.t leiist two chance~ 

to work" Few work perfectl.1' on the first try c, Push you1• peneil to 

be au.re that the cure is not more expensive than the disease,, 

This whole area or improved .methods is another story 9 but it 

must be .mentioned as an important part of applying this particular 

techniqu.,., No analysts using any technique is complete without ita 

'?bus, here is a simple!! new method ot labor analysis,, It is not a cure·-

all,, However9 it is one of the most useful techniques available t.o a. compruv· 

which knows it cannot use extensive labor efticiency etudiee~ but sincerely 

wants to take a good look at its labor ueeo Try 1 t., 
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