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"We weuld like for you to cut our labor costs. Make a time study of
our operations and tell us why ocur labor bills are out of line”. More
eften than not, this i3 the first assignment given the young fellow Joining
a company in 2 junior management role, Usually the resulis are most dis-
appreinting.

The young fellow falls this assignment simply because he dossn't lmow
where to etart. More pathetic yet is the case where the young chap tears
into the problem with a stepwatch and loses himself in a wilderness of detadl.
All that results from this abortive asttempt at labor savings i3 a bleck eye
for labor efficiency studies, a bad case of personnel problemsa, and an un-
warranted black mark on the record of a pobentially gooed Jjunior exsoulive.

Such a study has ncot been done before simply because the person making
the assigmnment likewlise doss not know where o gel his teeth {i.to such a big
problem. This articie will illustrate a technicue designed to get sither of
these people off of dead center sc that they can tackle this very laportant
managoment. ares.

Usually, the manager meking such a recusst is Lhinking of 2 report showing
how each man uses his time, and especially how nueh of 1t he wastes, AL least
sach a report would please almest any manager meking this type of requesi.
Such a study is not easy to make. Traditionally, it has called for one of
twe methods,

The gonventionsl time study of each plece of work with a stopwatch will

Zive this type of report if properly dens. IYst, this {ype of time study should

]

yiald much more. Unfortunately, it costs dearly and demands specially traired



technicians, Our msnager hsd no intention of glvicg the poor davil with cur
aspigament this kind of money or bechnicnl assistance.

The olher way we have gathered sucn informatlon has been by a gross Lima
or production study - a continuous record on each man for & period of time,
usually with a common wrist watch. Agaln, with proper techniques this pro-
codure will give what we want and usually more, But the cost asgain is high
and it takes cvonsiderable ingenuity and finesse en the part of the new employse
to set this type of stndy up properly with employee acceptance,

A technique developed in the textile mills of England is gaining popolarity

for this type of study It Is gensrally known as a ratio-delay study. It is

relatively cheap, guick, accurate, understandable and falrly simple to do, It
has proved itself in dairy plants, fruit packing houses, pencil manufacture,
machine tool industries, automobile and airplane manufacturw, mdlitary overs.
tions, laundries and clothing manufacture. lLet us take a look at this tech-
nique and illustrate how 1 is done.

This type of study is based upon a simple idea in statistics - &f a
working man is observed at random, the number of sbservations falling in
verious work classification will bs in proportion to the amount of time expend
ed on each of these work classifications, The statistician is simply saying
that if we make 100 random spot checks on worker A, and find that on 8L of
these checke work is being done, we can assume that this man is busy 61% of

the time. Or in other words, 37 minutes of work are being accemplished fer

each 60 minutes of time paid for

What Then, Are The Advantages”

Of course, the big advantage comes from the fact that we are using a sample,
and thus ars gaving monsy. Ratio-delsy studies gensrally are reported to cost
from 33 e 808 iless thun the other studies mentioned Our cyperience in milk

plante tends to bear this sut tz we learn to use ratic-delay studies better,



it seens logical that we can do thew with half the cosbt of curroent tims ar
production studies

This study dees not need to involve s stopwateh 2t all, X% requires no
time study man. Any wvide. .awake plant man can get along fine with the techulogus
It is stralghtforvard and simple.

Ratio-delay studies will not encourage workers fw "slow up® or "make work"”
in order to make the study inaccurate, Proper techniques avoid this. With ne
stopwateh, the observer is much betler recelved by the workers. VWe hasten e
add, however, that workers should know what the study involves and why it {sa
being made.

These studies can give more sccurate data on many problems. The reliability
and accuracy can be shecked with statistical contrel. Moreowsr, ratic=deliay
studies will de a better job than the production study in meassuring pleces of

work or delays that oocur often but for short periods of time

How Do You Do I&7

Let me go through a dairy plant problem quite similar to one we recently
studied. Assume that we havs a plant layout as in Chart 1. 7Thisz shows the
equipment and employee locations. let ue assume that we want Yo get the per.
ventage of time working and idle for each man in each department.

Now, let us tuke the general steps in the procedure and tiz them inteo
this problem,

1)} Determine youy objective. For a long time T thought that this was

a cliche, but my research experience has taught me that more often
than not, it is over half of the problem solution. You may want to
know simply labor use by departments where men are continually chang-
ing among departments. Tou may want to know what percentage of the
time & crew iz working or not working. UWe are smvhasizing lobox o

this study, bt you can wse Lthls ides to get Jdowe time on machines
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fagtors. Know your oplo isi. e bag alyeady stated our objective
sbove == %o get working aad idle ftime for esach man

Advise al) workers and supervisery persopuel likely o be affecled

if you accomplish your objective, This is menticned in this earliy
order of the procedurs for an obvious reason’

Be sure you have a summary Job description of the work done at sach
work station. The man that doas this siudy does noi reed to be an
expert time study man, bui he must know what is going on in the plant.
This I can't overemphasize. Let us assume that for sur plant we kiww
exactly wha{ each man in each department doea  For sxample, we must
know what to expect if we spot check the empty bottle department and
find that employee A, for instance, ia out

Braw a sghematic plant lay-out to locate the work stations involwed
This assures that the man making the study can put all of the sdesew
together. Alss, 1t is the blueprint upon which we aletch our sysien
for spot checking the depsriments. This must be done carefully -

a sample is no better than the methods uased to draw the sample. Tow
heavy dashed line, with arrows indicating direction of travel, i tne

path we followed to moke cur spot checks.

Determine the points at which each spoi check will be made  Thie in

important. For example, sssums that you hove sswe Inte the Lot

department and worker G is idle; bul upon sesing you he slaris 2oy

bottles, If you are sympathztic, you may be inclined wo mark

rabthey then "idie'™. The statistician caubions bthel Lbhis will ouln

wony ghudy Usually the best way o handle Shis is to ealinilel dmiiad

sheek pointe and make a split second ocbseyvabion mulh o you wonid o

4 oresra Lenge ang reoord wxgoiiy whal
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probacly chedl workevs A

the door i@
the enmply botile deparbment iu the upper left hand corner ¢f cur 2hart.
wWe might be besl able to checlk workers C and D from the door botween

s

e enpby wottle and the bottling departmenis  However, ws nay want
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suitable for nollecting the data for cur preblem. It has colwmne for
fworking®™ and "idle® chaervations {or each worker. Alss, there le
roum %0 wake the simple valculations Lo deteymine Lhs percentage uee
made of bime by sach worker.
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and pubiuiang s kel for easch werker ooder stoher the fuoridng” or ®idie"
colum, On Chart 2, for cxawpie, we found worker A to be working &
times snd idle 4 times

9} Check the accuvacy of your sbseryations. This tyve of study is posei-
bls because we are able to sample, Use of a sample places responui-
bility upon the user to take certailn precauniions in taking the sample.
we have tried to fulfill these respomsibilities by cur method outlined
above. Also, we want our sanple to be large enough io let us be sure
of ourselves. Lo have three approaches to this

A simple and rather prastical test is to chart your resullis &s

in Chart 3. Chart 3 shows Yor our worker A& the estimate of his idle
time as we made our observations. After we had made 100 spot checks,
we calculated his percentage of idle time., From these observations
we estimated it to be 32 perceni, At 200 observations, cur estimate
had gone up te 46 percent. Checks at the 300 and 400 chservation level
still showsd cur estimate to vary with number of observations. However,
after reaching 500 ebservations the sstimate of worker A's idle dime
held at approximstely 40 percent, Thus, we have a falirly relisble
eatimate of it. You can make such a chart {or each worker and get a
good idea of whether or not your sample iz large enough.

Another approach is to use this formula designed by the statisti-

cians?

Number of 4 (l-your decimal estimsts of the percentapge)

cbeervationa . / Decimal percantage srror allowed} < your decimal estimat@;
necessary Lin yeur percentage estimate j of the percentage /

-

Y
In our case, we might Iike Lo know the numbey of observations

nesded to have our estimate of worker A's idle ¢ime fo e no mre than

8% in erver 9% times out of 100, Then our formuls would look Llike this:

Nupber of observations necsssary & _ 4f
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inls may be rero goonpacy bhon pacsasary, obf course 1Y so0, we

san relsr oug gaguivements znd w will f1nd thal our Yneder of ob-

ssrvationg peceasary” Will b reducod accosrdingly
Ancther rather useful foremla of our shatisticisn friends will
allow us to sel ascuracy ranges for cur psreentages. Lo use this

formala Tor thats

Standard eyror . ffyour decimal estimate Tour decimal K?
of the percantags of the percentage i~jestimate of Hw%i

ﬁ

arcantage £
nunber of observations you have nade

The ides ¢f a "standard error of the percentage® is a useful one.
For example, if you want te know the range within which your pereen-
tage will fall 95 times out of the 100 for the number of observations
you have taken, merely bracket your percentage estimate bty 2 "standard
srrors o) the percentage”., In other words, suppose we have taken 300
sbearvations on worker A and have a pesrcsntage estimate for him of 4O

porcent, Our formula glves us this "standard error of Lhe psreent®:

Stamviard srrar of the percentags =

Thuz, 9% timea cut of 100 our pereentage will be betwsen 40 T
{twe "shandard errors of the percentage"), or between 3L 4% and 1% 6%
If this renge g too wide, we merely toke wore 0&3&?@3@10%@; If you
wonl bo be sure of your range only 9 tlmes cut of 10, brackel your per
contage with enly 1,64 "standard errors of the percentage”.

Anal, 0f course, your analysis will depsnd upon yousy own

wroblen, vour objiectives, and your desired results. In cur dalry pre.
blom, Chart 2 gilves wus en ides of what the date can show. In the
processing department we find a rather even woerk lond among the workers

ant the 2% 1de percentage suggests a rather sfficient dapartment.



Frobably we will not follow up with any detalled labor studies on thias

department; at least, not until we tske a cleser look at some of the

others, such as the recelviny depurtmeant.

Percentage
of
Tine Chart 3 .- Percentage of Idle Time, VWorker A,
Idle Sslected Plant, With Varying Numbey
of Observations, Ratic Dslay Study.

mﬁ

20 _J

f 2 ]

) 1 1 2 1
100 200 300 400 500 600 700 80D

Number of Cbhserwations

In the receiving department we find that only one-half of the time
is being spent productively, and one worker. J, is working only 20% of
the time. From previcus studies we feel fairly sure that a little
labor efficiency work here will probably allew us to gst along with
a one-man crew, This will probably be a high prierity ares for furthep
work.

Ancther obvious place to look for increassd efficiency is in the
service department. This asems to be a clearcut case of too many peopls
for the work to be done and certainly suggesis a cleser look, The
empty bettie department seems to be in fairly good shape. Howover, we

find wneven work leads and hdgh idle time percentages in the botiling



31)

and cold storage departamesnt. Sowe work in the neay futurs shonld
probably be put into thess particular dspartments

Of course, you can glesn other informaiion from this data, For
oxample, you might want to see whet percentage of the teoval working
time is spent in each department. You can probebly get wther ideas
by studying Chart 2.
Make use of the analysia. Too often we let our analysis die a2 psthetis
death of suffocation or chsolesconce in somasne’s desk pigeon hole.
Start te work immediately to save soms of the dollars suggested by
your analysis. You will find good reasen for some of what appeared
to be waste, But for some areza, there will be no good reason., Be
human in your improvements. Uive each one of them at lsust two chamces
to work, Few work perfectly on the first try. Push your pencil te
be sure that the cure is not more expensive than the diseass.

This whole area of improved methods ia another story, but it
must be mentioned as an important part of applying this particular

technique., No analysis using any technique is complete without it.

Thus, here is a simple, new method of labor anslysis. It is not a cure-

all. However, it is one of the moet useful techniques aveilable to a company

which knows it cannct use extensive labor efficiency studies, but sincerely

wants to take a good lock at ite labor uss, Try it.
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