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sections:
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'ia:kshepi and (3) answers to the question,

(1) the importance and benefits of production scheduling;
how-to iﬁﬁarmatian on performing basic scheduiing in the

What makes production

scheduling werk? The s:he&uling procedure presented in this manual
has bheern' designed to meet "‘workshop requirements for a p:aducticn
schedule that takes client performance levels, varying work hours,

and other factors into account.

‘The guide has two

practitioner-coriented goals: to enhance the user's unde:standlng of
production scheduling, and to prgvlée the user with basic methods, fag

" -performing production scheduling in the sheltered HarkshQP.
production schedules are included. .
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Co This publ1¢at1on exam1nes praductTon Schedu11ng prncedures f@r the S

R 'she1tered orkshop.'. The manual, includes three major sections: 1) the -

“+ “importance and benef1ts of. prgduct1 n scheduling, 2) how-to- 1nformat1on s
.-+ on performing basic scheduling in thg ‘workshop, and 3) answers tb the .
,ﬁ-questrﬁﬁ what makes pvoduct1onischedﬂ11ng wnrk? ~ ‘
P . UAs w1th evéry pracedure, each she]tered workshop must dEC1dE what gtﬁL
- s, Eest for its individual, $pecial needs.  The scheduling praquure R
l=’- " ‘presented-in this manual has been ‘designed to meéet workshop. requirements:

for a production schedule ;hat takes cldend performance 1eve]s, vary1nq

wcrk hgurs and other factors into account . L

; . ; Th1s pub11cat1an has two praet1t1oner=gr1ented goa1s 1),to en- a
- ' fhance the user's understand1ng of. production scheduling and 2) to pro-* - -

- vide the user with, basic methcds for perFQrang praduct1on schedu11ng e

~ In the she]tered workshop R i ‘ N X

- h K B = R )
= V.

S Product10n schedu]1ng 15 a valuab1e asset f@r the sheltered work-
: shop: Its effective use will.helpiassure ‘both continued growth- and .
o '.fexpans1on ‘As a result of this, the worksHop can deliver better ser= ..,
o vices to more people, and better SEPV1CéS and pragrams are what it's -~

'rea11y a11 about o . g G e >

e Cu e S o S David A. Hietala: _
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)WHAT 5'PK DDUCTIQN SCHEDULING? «  ‘ﬂ5 ?;" o f~>-512~*;27f~53

S LA N e R ?\,ﬁﬁ
e In th1s manua] produetign scheduling for the 5he1tered workshoﬁ
; 'is-defined: as the pTannrng process: for determining: . (1) what has to-
- be done, (2) how Tong it will take, (3) who will work - ‘on which’ Job
: and 44) when ta beg1n and F1n75h each prnduct1on JOb P
A B o v .

WHAT§ﬁFE THE BENEFITS DF A PRDDUCTION SCHEDULING PLAN?

e 7
4 /

SﬁgA. R S1nce she]tered wgrkshops Eont§1q both product1un and rehab111tat1onx '
: . components, it is frequently the case .that a program primarily d251gned
- to benefit one cogpaﬁent will also benefit the other. Production sched-
“uling provides ‘positive testimony to th;s assumpt1on "From' the produc- *
' t1on/bus1ness perspective, production Schedu11ng provides three direct
_ ‘benefits: increased proffts, better superv1s1on and enhaﬂced saFety
i »pract1ces , Let's exam1ne each benefit. .

F1rst preduct1an 5:hedu11ng is a tga? for max1m1z1ng prof1ts W1th

T eFfect1ve productian scheduling, any Workshop can increase its. capacity

“dnd this increased capac1ty leads to higher profits through better ut111zs

ation of machinery and manpower. Fér .gxample, a workshop: can schedule a

job to run for 51x*day5 with three people or three days with six peopTe

. Both options’ require the same number of hours. . However, the decisionto =~

use one plan or the other will depend on: present work 1eve1s, equ1pmgnt Pé—iﬁ -

qu1rements and availablity, client. rehah111tat1an commitments, :and.other 7,

factors.- In.addition, profits are further increased through more effective:. :

contract. procurement practices. ~For- examp]e, by examining the produc- - "*.%

.tion schedules, contract procurement personnel can easily determineiwhén

and im which department ‘the warkshnp wWitl need more work. By effective-

ool Ty ‘procuring work for “these open periods’ the workshop can avoid. sTow-
. downs or,. even worse, shutdowns. This selective procurement pracess. w111
. help assure that the werkshop is ut111z1ng its fu1] resources :

v\%:, Eg . The -second bu51ness benefit of production schedu11ng is that It is

. F 7 a ustful tool” far‘move effective supeFV1E16n Production scheduling helps
.a supervisor in thtee major ways. F1rsti the production. schedule’ e11m1= o

. nates the' amb1gu1%y of what has to be done, who will do i}, where it'1]

" be done; and how much- should be producedLeach day. For example, the pro-

. duction s;hedu]e can' indicate, for each department, exactly what, who,¢ -

w. . where, and how much for each contract. Eecond1y, the produttion schedule

i HKelps motivate workers as it demands g,cérta1n 1eve1 of perFormance hence, )

' . it forces-worker accountability for the work perfcrmed *Last, the pro-

duction schedule can deal wjth difficult c11ent wnrk persona11t1es assdr1ng
-¢lients, co-wgrkers, and superV1sors thel Bést . '
tions. For example, clients with_ d1sru,t1ve béhav1nf can ‘be p]aced on A
1nd1v1dua1 wgrk taaks Th1s type of _Wo! ker se]ectién and 5¢hedu11ng he]ps.
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bus1ness benef1t of product1an Schedu1ing is that 1t 1naf*

The .use.of- production schedu11ng increases worker safety
a stable workload free of the big pushes that are other=
with unorgan1zed, unscheduled: work.. For examp’leg the
forced. to ‘get the job done at.any cost, might want to
way" when it comes' to making necessary but time killing.:
Furthermore, where production: scheduling is utilized,.
d risk that-an. untra1ned worker would be 4ccidently assigned
ngerous;mach1ne or some .other piece of: equipment. ‘In addi-

uction sthedule-can 1ist the operations that must be done,

names of workers whq will perform each_ aperat1on i.e., op-
By using the pro—f
e, -any supervisor, from any department can proper]y 3551gn
appropr1ate tasks L : _ el

iFfom the rehab111tat1on pérspect1ve, EffEEt1VE product1oﬁ schedu11ng

accountability),

+ The first
ing:is that it

~ production” envjironment."
a work envirohment .that’similates competitive conditions.
. on1y,s1mu]afgs

dif

T

cause of four ‘major benefits: ' order (discipline), worker-
training, and schedu11ng rehab111tat1cn act1v1t1es

&

rehab111tat1on benef1t to be ga1ned from product1on schedul-
prov1de5 a_sense of order or discipline for the: workshop's

' This order (discipline) helps clients adjust to
Discipline not
campet1tTve emp]ayment, it 1eads to- -worker accountab111ty

“ v Worker accountab111ty is the secand rehab111tat1cn related produc-
tion 5chedu11hg benefit.
on different JDbs, worker ac¢countability -and responsibility is -
fcult to assess.

. When workers are randonly:and 1nd13cr1m1nat91y

~-This is due to the fact that'random and indiscriminate

" worker placement is inherently inconsistent; creating a Se]f-1nf11cted

situation that

‘tion scheduling eliminates the .indiscriminate,’ random placement of workers,
Throudh the production schedule, workers and appropriate jobs can be mats
their production: output projected,. and worker accountability establis

".C11ent producti

stic, and

prevents worker responsibitity and accountab111ty ~ Produc-

on records -indicate client performance under controlled.
businesslike cond1tigns Furthermore, under an effect1ve

rea
prgéuct1on schédu11ng p]an, client prgdu;t1on performance recards are h1gh=

ly re11ab1e

“More effect1ve tra1n1ng is the third rehab111tat1cn benefit that can
be. der1ved from productiom scheduling.

have the extra

~case, how can new workers.be trained? .
“duction schedul
the. necessary machinery,. too]s, atc.

B

For example, many workshops-do not
machinery needed for training new workers. If this is\the
The answer is that through the pro—'
e, each job can be schedgled to allow for training time on
A workshop utilizing production’sched-

uling knows when- equipment.is needed for production and, on. the other hand,
when it, wou1d be available. for other: uses (1 e., tra1n1ng)

The f1na1

~assists in scheduling rehabilitation activities.
“is a conflict between production and rehabilitation.
due to a number of factors, the most visible being the continual

5 .

rehabﬂ11tat1on.QEngf1t of praduct1on schedg11ng is that it
In many workshops there.
This tug-of-war is

B

N



oo 1ng either praduatlon Qr rehab111tatfbﬁscomm1tments
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rehab111tat1cn -and prcductian demands fer c11ent t1me Nhi1e thh sidésf
have ‘valid arguments, this conflict can be reduced. Effest1ve production

" scheduling helps eliminate this. problem. Tw the production schedule, client

rehabilitation and production time can be’assigned without" adverze?y affect—

N B

-iWHERE DoEs PRDDUCTIDN SCHEDULING FxT INHTHE'WGRKSHoFfPRoDUchDN
, _HE WORKSHOP. '1ON

,',,,\ —

» Sc;ﬂggg;? Sty _ﬂ;_ig ;‘Y

Based on the re1at1an5h1pg Qf the' pwnduct1on c@mponants (manufactur- =
ing, distribution, etc. ), it ig easy to see that production scheduling is

the keystone helding the entire process together (Figure 1), Based on the

- production sc¢hedute, work can be procured,+scheduled for. manufacture, and _
“distributed to the customer. . Rurthermore, when contracts are reviewed, 'this
- eyaluative information prDV1des additlanaT 1nput for even better, more ac-

5

curate product1gn scheduTes Lo
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Scheduling Vs. Workshop Capacity | L g

Is product1cn scheduling necessary when the workshop is busy or sh:)w"vl

The answer "yes" is relevant for both cases. . When the workshop- is busy, ‘the :

whirlwind of activity in the shop frequently makes it difficult to deter-
mine production pr1or1t1es The use.of production scheduling :can:sotve
this problem by assigning priorities, and therefore, help assure that prod-
ucts are manufactured correctly and delivered on t1me 51m11ar1y, in the

~shop that's slow or has no work, production schedu11ng can help determine : «

where and how much work is needéd Th15 1nformat1on will heTp prucurement
\

st
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P
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v ether fecters spec1a1 to a reHeb111tat1en werk 5ett1ngﬂ

S
&

pereonne] obtain- the type of work needed Fu‘}hermere, by mon1tor1ng
future preduet1en schedules; procurement peesenne1 .should be able to

 ‘respond to changing work- conditions--and prdcure work 1eng before petens e
T - tial e1owdowne or shutdewne caizsceue£ . AR : R

=
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Like' eVEry 1ndu5tr1e1 preeedure, preduet1on echedu11ng is an orderTy

'_step by-step process.. The production scheduling process-as presented in
th1s pUb11cat1on eenters ‘upon f1ve ba51e etepe A :

- Step 1: Nhat db we rea11y heve to do? -
L Step 2:. How 1eng w111 1t rea]]y take te de the Jeb?

Step 3: Who w111 work on this JDb7

" Step 4: - When de we beg1n?‘end

*

Step 5: Putt1ng the eehedu1e together,
The preeedure that follows repreeente a new, composite aperoeeh to eehedulg
ing production and considers client perFormenee adjusted man/hours, and*

&

s T .
Step 1; Whet de we rea]]y heVe te de?

As the ebeve questIOn 1nd1eetes itep 1 is the 1eve5t1get10n phese ef
production. scheduling. Spec1f;ee11y3hfects must be‘&heevered about the
production process end its methods. , First, 1et'e EXam1ne the praduet1on
proceee v : . A sa

o
-

Many: workshops- eperete under the absolute e5§%m9t10n thet ‘the preduc—-

tion process created and used for working up the Bid‘es the same process

that will be used later for actual work on the contract. While in most
cases, this is a correct assumption, occasionally the. er1g1ne1 process may .
have to be further modified so that the hend1eepped worker can do the job.

_:This means reanalyzing the job and determ1n1ng the -actual stepe that are.
necessary for the Jjob to be completed in the workshop. For. gxample,”a

simple assembly job may have been bid as a two step process? Yet, in the

’workehop, this 'two step process may require four steps. The two extra steps

must be taken into account as they are an important part of the rea11ty of
scheduling the job. While occ sionally a workshop may have to modify the
original process, the addition of more steps into the job shouid be avoid-

. ed as it may directly. increase the u1t1mete cost of doing the work.

After the basic preduet1en steps are determined, epee1F1e preduet1en meth-

ods must be: ref1ned Two pub11cat1ene that provide assistance in designing
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-and refining work methods are ) Cadd1ck 5 (1979) Production imprdQéQ

4 ment in-a Rehéb1l1tation wgrkshog and 2)‘H1eta1a s” (1978) Workshop Pro-
- .duction Management: Motion and Time Study. "Both publications are avail-

. ' able. through .the. Materials Development Center. Qrder1ng Jnformatjon is. -
pra v1ded on the f1na1 ﬁage of this pub11cat1en : L S

N Y

. =Other sources of 1nfcrmat1an ‘on methods are located r1ght in your own -
facility. Procurement, production, rehabilftation, and managerial staff

may all have -information about the job and its: methods " Not only will =
valuable information:be ga1ned key. staff will become involved in the pro-
duction scheduling process. ' This type of "inside" support is essential for !
-the success of all new programs, and- especially. for production scheduling.
Sheltered workers are another valuable.information source as they do the .
work and are most intimately 1nva1ved with it. Their 1nput -and support

w11] also Drgve tD be va1uab1e . : :

g -

. :-Y: . Step 2: How 1Qng w11] 1t rea]1y také to dD the Job?

v Just as +it was 1mportant that the actua1 job Qperat1ans be de!ﬂ!!!f it
is equally important that the actual times for these operations be deter- -
“mined. While this publication doesn't attempt to.instruct the how-to of
. performing. time study, H1eta1a (1978) 1ists .time study as a five step
process: B s ' o

1. 'Def1ne and 1mprave the bas{g JOb method. . \

2. Document the method used (this a11aws 1ater evaluations to be _
’ based on the griginal methud)

3. Time study each job compqnent.
4,  Rate the operator's pechrmancer

5. Compute the time standards in coagunct1an W1th operator performance,
persona? fatique, and delay time. o .

_ _ Af er the time: study has determined huw long it w111 take for one opera—
- ™~ _ tion ¢yc'~ (the' time needed to produce one unit), multiply the time for
~ this one Gyc1e by the total number of units in the contract. The resulting
time will indicate the tptal amount of time necessary for one normal worker
to do the entire job. This total amount of time 1is expressed in man/hours--
the fiupber of hours needed to complete the job. Though, the workshop may.
want to put more than one worker on the job, the numbér. of man/hours remains’

the same. For example:

A contract of 1,750 pieces at a standard cycle time of 11 minutes
yields: :

1, 750 pieces x 11 minutes = 19,250 m1nutes = 320.8 man/hours

W

o
'

[y



tow

_;;This means. that one nDrmaT wgrker can f1n15h work ﬂnfﬁh1s entirg
- contract in 320.8 man/hours. or 40.1 days or two normal workers

- can _complete the who1e JDb in 320 8 tota] man/hgurs or abaut ZD
dax e e o : é%

In E1ther case, the number QF man/hours rema1n the same ;t 320

wh11e normal man/hours are easy to understand, it is a tru1sm thats
. many -sheltered employees work at performance. levels far below the norin
- -or 100% performante level. Since the jobs to be scheduled will be pere~
- formed “by: handicapped workers, two additional factors need to be known.”
. They are: (1) the amount of calendar time.available and (2) the’ pjrfbrs
»> - mancé levels of the workers as indicated by their production recor

.-+ Due to the fact that workers may have to be selected based on the amount

- of. available calendar time,;let's cans1der this factor first. Step. 3~

prov1das the d1scuss1on _

gt ) — I S——

. T ‘Step 3: When do we ‘begin?

. When to begin? 1t sounds 11ke a simple qﬁest1on, hDWEVEr there are
three crucial- factors that have a direct bearing on when contract. work
. ~ can begin: (1) other product1nn contracts, (2) customer-or vendor ma-
terials delivery dates to the workshop, and (3) wdrkshop delivery dead-
11nes back to the customer. = - ;j .

- First present JDb cuntracts and similar work camm1tments (e.g., prime
manufactur1ng, etc.) greatly affect the possible. starting dates for a new
- ‘contract. The workshop or any other business operating at 100% capacity
can't handle more work. Present work loads must be reduced or eliminated
before the 100% capacity shop can perform more work. On the other hand,
the shop operat1ng at Tess than 100% capacity isn't influenced in this
same manner. Yet, it is important that the needs, -i.e., manpower; mater1aTs,
' equibment ~etc., of the new job be examined in 11ght of existing job demands.

< Second eyen 1f the workshop is ready to start wcrk on a new contract,
it can't do so without the necessary materials and equipment.. Despite who
may provide the materials/equipment, be it the customer or another vendor,
the scheduler will need:-to know when the mater1a1s/equ1pment will-he deliver-
ed and from whom. This materials delivery date in conjunction with the work-
shop's return delivery dates will help determine when tge Jjob can begin,

1 Finally, after determ1n1ng when the contract can off1c1a11y begin, it
~1s necessary to know the dates for the outgoing sh1pp1ng deadlines. These
delijvery dates are usually specified in the job specificatidns sheet. As '

such, these dates are, most 11ke1,, not negotiable.

. " The calendar time period betwesn_the-start and f1n15h dates is t;g period
LT of time available_to do the contract work Once the facility knows the amount
' of available cale éar time to do the job, shou]d it use this total amount? Or,




- 15 no.one carﬁect answer, this quest1on may. be more easily answered 1n Step

: n.k : ‘{" ;' ol Step Q. Whu w111 do the‘

reporting Tevel. Consider first:

should the wcrkshap use DnTy a pgrt1on of the. ava11ab1e time? IWhi1e‘there A

The Work: - Eafety Cancerns _ . o
. - = Location Concerns.. A SR ' ii; '
-.Quality Requirements T :
- Production Quantity N2ed5 Dﬁjkas Methads, and :
- Avéi1ab1E'Eaiendar Time‘ . N

!_The‘worké%s - Those persons w1th ‘the needed sk1115 .
- Those motivated persons that want to work on the job

- Those_persons néed1ng to be trained for this type of job f

" The selection of workers is not a haphazard activity.- If-possible, both

pfgduction'ahd’ﬁéhﬂbi]itafion.neads should be served. In any case, the
work must be done right and within the available time. A1l considerations

“for warker se]egt1on must fit THtD this axiom.

e

F

&

Stép:S: Putting the SéheduTe-Tagetherf

-of 1nformat1on that the Schedu]e must ﬁresent CIf the production Schedu1e
;15 to include projected output and workers' names, the format will differ,

" from the schedule_that is only concerned with the placement of a single job
among others. 'Al1 situations will demand a different approach and a dif-
Tferent scheduling format. ' In this publication, four différent scheduling

formats will be presented. Each format represents a dTFferent product1an

Production Reporting: Level 1: ATl ngslvs wDateé Chart

‘ Praduct1on Report1ng Level 1 is the most basic of all production sche—
duling methods. * The -A11 Jobs vs..Dates Chart indicates the flow of all

| -jobs against calendar time. ~This chart providés a birds'-eye view of the

Fac111ty s present and¥future-job commitments. The A1l Jobs vs. Dates Chart
is excellent for fac11¥ty managers and procurement personnel since it easily

all Jobs ys. Dates Chart is presented in Figure 2..

. demonstirates the number of present and future contracts at a glance. .The:

~J
b
A

4



SRS ~+ "PRODUCTION R£PORTING LEVEL: A1l Jobs vs. Dates Chart

% ' .. %

- JOB S _ DATES

05916 (WOOWOTK) == =wmmmmmmmm s e oo e e e e
06913 (Sewing) . ---=-%=-- ‘**E?ﬁ?gﬁ'éa%éﬁ‘ﬁé'i“‘ifgﬁf*éafaﬁ‘zﬁ
32461 (Crafts) = ~mresameecmeecememmmeeoannl e mamae

87963 (Printing) == eecmmmmmmemeo oo

- Figure 2

Production Reporting Level 2: Single Contract's Operations vs. Dates Chart

In this second Production Reporting Level, a4 single job or contract is
examined and its spec ‘ic operations plotted against calendar time. The
Single Contract's Operations vs. Dates Chart is a valuable addition to the
chart given in Production Reporting Level 1 (Figure 2) since it breaks down
a single job into component operations. Work supervisors, facility managers,

» and rehabilitation staff will find this chart useful since it shows the com-
mitments for equipment and other factors. Figure 3 provides an example of
the Single Contract's Operations vs. Dates Chart.

PRDDULTIDN REPDRTING LEVE ;; Single Contract's Operations vs, Dﬁtt:_glg_g

JEF _ OPERATION < ) DATES

Rip 2 x 4's. to 1“ w1dth S
Crosscut to 20%" length

WL i

LR e

Machine sand ends

P

2 D] [ % fram—
[ e T g

Package 5 pcs. per box
Ney. % - >start

F - Finist,

|

Production Reporting Level 3: All Contract’'s Uperatluns vs. Dates Lhart

The A1l Contract's Operations vs. Dates Chart is a combination of both
Production Reporting Level 1 and Production Reporting Level 2. The chart

o 3




presents the schedule fDF each operation of each JGb thus providing a ﬂare

complete picture of all production work. Procurement pérsonnel, work

‘superv1sors, and production managers will find the A}l Cantract's Opera-

tions vs. Dates Chart useful as a planning and scheduling tool. Figure 4
-~. presents an example of the A11 Contract's Operations vs. Dates Chart.

L PRODUCTIQN;BEPDRTING LEVEL 3: Al Cantract 's Qperat1ansﬁ!54,Datés Chart
OPERATION , . DATE B
R1p _Job_#6l. . Job_#43 . f1D
S F o3 -
Crosscut = #61 _  _ #43 #ll 443 Lk
S F-s s R
* | Bandsaw 414 #6) 714 114 2y
+ s S  F o I T
Sander _#6l, “43 f14
5  F S Fos  F
Router #43
S F
Painting #30 #30 730 #43 #11
5 S F s T F ST
f’\;jt ) Star
F - Finisn
Figure 4
ol D LOTC R OR e beier A dTngr e e e v e b L
lhe stngle Contract/batle Time vorker chav U oveprcnent s the sl ielatl

. ngle contract production scheduling harts  The c¢have Tnatcat.n, fur o
,i gle production job (or contract), the schedule for each jorker's produc
tion and rehabilitation activities, totar project.d p.oduction outpat, and

miniaum required production vutput The hart is e.cellent foo work supes
visors, production managers rehabiiitation persvanel, and otheos that need
comprehensive scheduling information Wriile Figure 5 presents the Single

Contract/Date Time/Worke, Chart for a _ingle contract 1t s concelvable thia
a workshop may want to present this t pe of information fn a mannes similar

tuo the chart given 1n Froduction Re,orting tzvel 3 Wo,ksno,s dre advised

to take the composite approach and conbine the best fteatures of each reporti..
Jevel t, obtain the t,pe of chart wost app.upriate or their necds
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PRODUCTION REPORTING LEVEL 4: Single Contract/Date-Time/Worker §hart

‘Monday

Dates: 10/13 to 10/17/80

Tuesday Wednesday Thursday
s a8 a8

_Friday

Activity Key

3. Jim R,

4. Nancy G. r-o-- TS ISTD SSAT Do ZIII LI Lttt

Projected
Output
Actual
Output

Scheduled by L. J.

3,500 3,500 4,000

4,000

. 9/24/80

Figure 5

1. Mary N. = ==== 2cee mooo ceom el -oo0 oo - .o .- .- ---Production
2. Timm H. —m— FWER O ____ kdkkk ____ kkkk ____ kkkk | kkkk ***Réhabiﬁi

tation

U Off

lotal 19,000

lutal



PRODUCTIDN SCHEDULING EXAMPLE

In order that the above five step procedure be further clarified, a[
complete examplie follows: h.

- /J0B INFORMATION:

Product: ' TV Owner's Packaging Job

Description: | : 10 page 5%" x 84" Manual (already collated and
| stapled) inserted, into plastic bag 6" x 9"

> Quantify; 75,000 (First Dfdér)

Job' Start Date: QOctober 7, 1980

[
]

S , , Number available workdays:
. Job Completion Date: October 23, 1980 &

Standard Projected . ' ‘v
Unit ° . Total -

Operation (7) Time = .Time

pl

_Description(s)

Insert into 8.2 sec. 171 hrs.*  Reach for one owner's manual and
bag- ' - plastic bag. Insert owner's manual
(stapled end first) into plastic -
! bag. . Do not staple end. Place °
- ' : . completed unit in box on left.

[(Step 1: What do we have to do? |

As.you can see, the‘above job indicates what has to be done. Be-
cause this job is very simple, the job will be performed with the same
method created as part of the bid.

[n a packaging department, 1t has been delermined thatl Lascd on Lhe
production records, an average productivity level of atout 4/% can be ex-
pected for this type of simple assembly work. Based on this fact, thc
amount of time needed to do the job would be ygréater than the "normal"
time of -1/1 man/hours. 1o adjust the normal time to account for lower
productivity, divide standard and total time. by the percent productivig,
to determine the adjusted values.

* Th@ 171 hDurS dare \ﬂ(_,t,u\til1_}" the Hulﬂbt_ . Ay b L(h\_!ulq!_:; oy &!ih
number of people working on the job, ihe ggmggf of nan/hours Klglz re-

m@jﬂ7CQﬂS§aﬁ;

()
—

L

oy
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From the example's data: ' o ;i
o cr s _ Standard unit ¥ime _ 8.2'sec. _ an adjusted
Adjusted unit t1ﬁe B Percent productivity .47 unit time of
' 17 45 geconds
Adjusted total time  Total time _ 171 hours = 40, .
in man/hours - Percent productivity .47 égi52=ad3ugt5d
. : * man/hmurs

The total man/hours--364--indicates the number of hours needed by this

workshop to do the job. The next step is to calculate how many days it

will take. k i : ;
' f

To compute the number of days to do the job, you'll need to know:
<4 .

g _ o .
</ 1. The number ok people available -

j, 2. The number of hours each person works per day ™

For purpose of example, in the workshop dping the above packaging

- * job, the Assembly Department’'s 12 workers work an average Qf 6 5 hours

per day.* .

r'g; S 7Vi,—i,,,m: B N S g R
’ For the 12 workers, each contributes about 6.5 hours as a daily average
L for the packaging department--6.5 hours x 12 people = 78 total adjusted
T . department man/hours per day. (On the average, most clients work less
than 8 hours per ﬂay because of t1me spent in nonworg-related rehabili-
i tation services.)™

[P - _— — - s =

To determine the number of days needed to du the job, divide the
number of total adjusted man/haurs by the number of adjusted man/hours o
per- day.

Total adjusted man/hours

AdJUEtEd man/hDUT‘S per ddy lutal days tu Jdu Lhe Jul

364 dadjusted t
308 adjusled man/hours 4 oo total Jays to Jdu the Job

78 adjusted man/hourg per uay

From the previous figures, we tind Lhat with regard to Lhis workshop:

1 Number of workers = 12
; Number daily work hours - o
Average worker productivity

W

4/%

Y

* By 1oak1ng at eaih workers time cards, you'll be able to roughly determlﬂe
the individual and group average work hours.

2 .
! Ly




‘2. The adjusted unit time is 17145»seconds at«47% productivity

3. The number of-adjusted total hours is 364.0 at 47% productiﬁity ‘

4. The number of days needed to.do the job is 4.66 days o

&*

CStep 3 Who? ] S - t

B

In the TV Manual Packaging Job, a whole packaging department (12 people)

was utilized. Of course, fewer people could have been selected.

The determination of who will do the work depends on: (1) the conmtract's
production requirements, (2) worker performance levels, and (3) rehabili-
tation training needs. ' G

[ Step 4: When do we begin? |

) As mentioned on page 6, the\cnntract s starting date dependg on tie
number and level of current jobs, materials delivery dates to the workshop,

and workshop delivery dates back to Xthe customer. A1l of these factors are
considered with the. resulting start/ijp1et1Dn dates taking these factors

into account. e

In the above example, the workshop knows that it has 12 days to du the job.
(This is between October 7 and October 23, 1980.). The workshop also knows
that it will take approximately 4.66 qays to complete the entire job In
the course of this example, the workshep should havenadequate time to
satisfactorily complete this packaging job. X

K

*, |

| Step 5: Putting the Schedule Together |

Stnce the most appropriate furmatl Ts ot oo v Lo

example, all furmats will be presented, =t
J
131 \
1:3 . ‘



PRODUCTION REPORTING LEVEL 1:
A11 Jobs Vs. Dates Chart

Job o ,;,,,_j . Dates

Mumber  Description, Week 1  Week 2 vWEekrg Week 4  Week 5  Week 6

=y

06913 Sorting Job -

32461  Stake Mfg. - S F

L XXXXXXAXXX S F

+ . @ -
XXXXXXXXXX © S F

XXX XXXXXXX S F S F

o TV MANUAL : > I
PKG. JOB Octob&® 7°°° "7 """ "October 23
\ ]
o xxxxxxxxxx/ §E; ___F

[ )

A .
XXXX XXX XXX : S

1

o XXXXXXXXXX .S __F

" Key: S - start
F = Finish

| ~ PRODUCTION REPORIING LEVEL 2:

u Joh Single Contract's Operations
T Vs,

’ Dates Chart

- OPERATION Week 1 Week 2 Week 3

=
G
It
7’
5
=
. [y
|
T
x
Ly
I
i
L=

. 1. "PACKAGE XXXXX e o e =
) TV MANUAL B S “ooso- . XXXXX XXXXX

October 7 ‘ D(iﬂber 23

+ NOTE: Due to the fact that the above packaging job has only a single
operation, the chart shown is greatly over-simplified. Most jobs
would have more operations and the resulting chart would reflect \
this situation. ' ' o

14




__OPERATIONS®

PRODUCTION REPORTING LEVEL 3:

Al ;bn%ract‘s Operations
Vs. . o
Dates Chart

. _ DATES

é

Sewing R
CGTIating
“

Assembly

Packagiﬁg“g%;&,

e

< gaivial - ,

y

ba1 w93 g2 )
5°F 3 - o

{

Week 3 Week 4



»jf T . }
' {bB: TV MANUAL PKG. JOB
fates: 10/13 to 10/17/80
jates 13 17/80

- Monday 7Iue§aayi

womker 8. .4 B4

Wednesday
8 -’-;.,:‘ ' i

~ PRODUCTION REPORTING LEVEL 4«
Single Contract/Date-Time/Worker Chavt

Thursday

4

Friday

_Activity Key

N - - - - ) ,
1. Mary. N Sems mmos mmme mmee oo coe oo cand et oo —oProduc-

3. JimR. Tomm mmmn o Xemn oo Fook s Feeo oo Reoo ool
4. Nancy G ininldeiatitnt e ttoted Zoon TEem ZIe- Zmoe ZZTs mmee

5. Kim L. T mmmn nrrtRemmm s mrtt meem - _
6. Russel W. =~ =--- ~ocr oot ol ol Ll e
7. Wally S. Ak ___. Kk _____ Kkkk_ ____  kkk_ ____ kkk_ ____

Projected
Output

16,000 16,000

Actual
Output.

Scheduled by 1. J, 9/24/80

Figure 6

16

;1./ Janice D. = ---s mme- o seen meow coan coon pee amen aean ol
“. L o
5. - e _

16.000

tion

***Rehabili-
taticn

TOff

futal 75,000

Total
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WHAT MAKES PRODUCTION SCHEDULING WORK?

Management's Commitments

Even though there may be competent staFF ski11ed in production scheduj{ng

u11ng) depends upon management s commitment to the program. Specifically,
management must support production scheduling by:

() Informing staff about the new program and providing skills tva1n1ng
where and when apprapriate

(¢4 Allocating staff to do the actual scheduling. -

(1-) Detegating authority and FeSponsibiTity to the one individual or
department responsible for production scheduling.

(-) Supporting the producti@niscﬁedu1es and holding people and depart-
ments accountable for performing their task(s)-on time.

() Recogn1z1ng and rewarding pérsons and departments that do meet
(or exc the scheduled requirements.
&5

Communication
u

There is an optimum way to schedule a JDD .This method stresses communi-
cation and cooperation in conjunction with accurate technical procedures. The
technical procedures can be found in any industrial text, including this pub-
lication. The other two factors, communication and cooperation, are not so
easily obtained. It takes work to get things done through people. When it
comes right down to it, there are only two methods for dealing with people:

(a) ccoperat1on o (b) confrontation. Considering the fact that production
scheduling is an ongoing function, the first a]ternatkve cooperation, is
really the only choice. .

While it 425 already been stated that production scheduling helps Lo case
the conflict between production and rehabilitation, communication will pro-
vide further resolutions to existing organizational problems.

Ihe Deadline

Both commtment and communleallun vty thate Loward an el tioo pa
duction scheduling etfor(. Yet, a parc of tne production schedule itself
the deadline - also directly contributes tuward an effective production
scheduling program.. . Let's examine the concept 'uf the deadline; first the
negative perception * o

* The deadline is fraquehﬂy‘ perceived as belny a theat for Uhnee mali
reasons, B

Perception 1: Failing to meet & dead)ine can result in punishment.
For example, if a worker doesn't meet the deadline:

1. the boss or supervisor may be mad,



. 2
, ~ ) y
&

2. the worker may be passed over for promotion or a better jobigor

3. - in the extreme, the worker may be fired. ' ‘<\
In any of the above cases, the worker may perceive some form of punishment
for failing to meet the deadline. )
. Perception 2: Deadlines are unrealistic.

Deadlines are frequently perceived as being unrealistic because deadlines
are easily misinterpreted This is especially true when work1ng with the
new job when no one is absolutely certain about the job' g actual requirements
and the resulting production schedule. For example, the workshop starting a
new contract may not know the ramifications of increased machine usage, work-
er training needs, and other uncontrolled variables which are us ually antici-
pated based on the knowledge gained from previous experience with the-job.
It is, therefore, the function of management to provide the. amount and type of
Jnfarmet1en necessary to eliminate misinterpretation of ‘production schedules
and other work related factors (i.e., wages, benef1t5,getc,).

/ Perception 3: . Deadlines force responsibility.
€5 Torce Y

! Frequently, deadlines ahe _negafively viewed becamse thdy force account-

o ability (reepene1b111ty) For ®xample, supervisors under a deadline situation
: have a concrete stangard for reviewing worker performance and likewise, man-

agement has a concrete standard for reviewing the supervisor's perFDrmence

Based on the fact that many persons are uncomfortable with the pressure

resnonsibility, it is easy to see why deadlines can be a threat .

The Brighter Side of Deadlines

Fair, unrealistic deadlines, when properly perceived and implemented,
have a number of positive attributes that can outweigh any, or all, of the
disadvantages.

1. Deadlines encourage management to Lerefu11y define whu duee what and
when. This forces management to "get 1ts act together.'

2. With definitions as to who does what and when, resources will Le
more efficiently utilized. This helps contribute to higher wages
( for all employees, increased plant safety, and greater oppos tunitics
for performing more and better work.
1Y
3. Under fair deadlines, workers know exaclly what is expected ftrum
‘ them. There is no more of the ambiquity which contributes to un
certainty. SUDEPVTSDFS can now coach their workers with specific
product1on deadlines in sight.

’ 3
Dead11nes do stress accountability. Yet, it is accountability éhef;
allows workers to function independently and without unnecessary supervision.
Because of accountability, workers can better exerc1se control over their
work and work related behaviors, a

l-) ~

Eami §

18




- Production scheduling is a valuable asset in the work environment of
a sheltered workshop. From the business perspective, production scheduling
1g§y€ases profits, aids supervision, and promgtes increased safet From the
bilitation Staﬂ%PD1ﬂt product1on schedy¥ing increases d15c1p¥1ne and
worker accountability, promotes training, afnd-assisté in the gchedu11ng of
client productioh and rehabilitation activities.
- )
This publication has attempted to present the basic rationale for pro-
duction scheduling along with a scheduling procedure that touches base with
the factors considered special to a sheltered workshop. The scheduling pro--
cedure detailed five basic steps: ‘ ¢ - '

. Step 1: What do we really have to do?
Sﬁép 2: How TDﬂé will it really take to do the job? /
Step 3: Who will work on this job? )
Step 4: When do we begin?

= Step 5: Putting the schedule together.

In addition, a final section discussed the factors that makée pioductlion sched
uling work.

Through effective production scheduling, ﬁhelterggﬁwurkahups can increase
their overall performance. With increased perfarmance sheltered workshops
can be assured of continued growth in today's competitive marketplace.

g
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PUBLICATIQNeORDER INFQRMATIDN

In th15 Materials Development Center pub11cat1an two other publi-
cations have been referenced as providing more information relevant to
production scheduling. . ’ :

Caddigk,'J., Production improvement in a rehabilitation workshop. Sah

Francisco, California: University of San Francisch, College of Bu51=

ness Administratiqon, Rehabilitation Workshop Administration, 1968.

.(Available as: Materials Development Center Reprint Series No. 17)

Price: $2. SD . : o
This manua1 wap designed to be used by workshop personnel to 1earn abaut two
important areas. of industrial engineering--work simplification and production
standards. The section on work simplification includes: advantages and
disadvantages, how it can be applied, and tools and techniques of work
simplification. Flow diagrams and the use of process charts are explained.
A second section on production standards includes information on work meas-
urement, setting a broduct1on standard, principles of time study, work rating,
using predeterm1ned t1meﬁsystem5 Sett1nq performance standards, and factors
to be considered for the learning curve.- This document was authared by James
. Caddick, a .specialist in. rehabilitation fac111ty operations, and was origi-
nally d1str1buted through the Rehab111tat1an Administration Department of
-the Un1vers1ty of San Francisco.

Hietala, D., workshgp Eroduct1on maﬂagemepng Motion and tihé'gtggy St. Paul.
Minnesota: Minnesota Department of Economic Security, Division of Vocg-
tional Rehabilitation, Facilities Section, 1978. (Available as: Materials

Development Center Reprint Series MNo. 19) Price $2.00

This- publication djscusses the’ "how to" aspects of performing methods 1mpruve==
mert and conducting time studies. In ddd1t1um the manual provides concise
information on plant layout, evaluating time standards, performance rating,
and applications of the learning curve.
Both vublicallons are available, al the ll.tcd pidees, by ordering from.
lnfuling}luh ;\L‘{\;ILE
Materiat® Development (o

University of Wisconsin Stout
Menomonie, Wl 5475]
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MDC DRDER FDRM "

This fnrm s fQF use when order1ng MDC pub11cations For add1tion31 1nFormat1cn on
avai1ab1e aud1ov15ua1 programs contact the MDC Informat1on SerV1ce v

Quantity BV  Title'and Cost s - | ,?34:;7T§ta1
1. Vacatiana1 Eva1uatian and Work Adjustment Serv1ce5 in o - i )
" .. Vocational Rehabilitation - $2.00 e . S i
. 2. observation and Client Evaluation .in Workshops: e S
A Guide and A Manual - $1 50 ’ , : . ;
= . T 4 : —
.. 3.- Road to New Horizons: 'AM ining - $2.00 v, ¢
4. MDC Behav1cr Ident1f1cat1on Fcrmat - $2. OO . : ;o R
o 5. Effective Repﬂrt Writing in Vacat1gna1 Eva1uat1on and o
"', Work Adjustment Programs - $2.50 o . .
. 6. Individualized Client P?anmng for Ngrk Adgustment - . L e
Sérvices - $1.50— - -, ‘ _ T o
7. ‘Adjustment Services in Rehab111tat1gn Emphasis on I o
: Human Change'- $3.00 : ~ : . ' e
L 8. Client Rating Instruments for Use-in Vacationa1 ' . :
.~ Rehabilitation Agencies - $1.50 “ C
- 9. Work Sample Evaluation of Blind Clients: Criteria -
~ for Administration and Development - $1. 50 L L
10. The Use of Psycholofical Tests with Individuals Who _
are Severely Disabled - $2,00 - ‘ _
) 11. Handbook for Analyzing Jobs - $3.00 A R
12. Vocational Evaluation Project Final Report - $2.00 - o
__13. Work Evaluation and Adjustment: An Annotated o
" Bibliography, 1947-1977 - $3.00 t
14, Work Evaluation and Adjustment: An Annotated
. Bibliography, 1978 Supplement - $1.50 F .
' 15.° Work Evaluation and Adjustment: An Annotated , *
.. Bibliography, 1979 Supplement - $1.50 _ ] C
__16. A Structured Guide for Selecting Training
~ Materials in Adjustment Services - $1.50
i} 17. Training Programs in Work Evaluation, Adjustment and Facility
~ Management (Single - copies free - mu1t1p1& copies 25¢ each) _ I
. 18. Work Samplé Manual Format - $2.00 - ' o
19. VEWAA-CARF Vocational Evaluation and Work AdJustment Standards
- with Interpretive Guidelines and VEWAA G]Dssary $1.00 N
7 20. A Guide to Job. Site Evaluation - $1 50 o P A
777777 21, Occupational Information in Vocational Evaluation -~ $1.00
22. A Scale of ‘EmplQyability for Handigapped Persons - $2.00
N . —
_ 23. The Individual Evaluation Plan -1$1.50 - S
24, Instructional Materials in Independent Living - $1 50 PR
25, Pennsy]van1a Model Individualized Written Program Plan for
~ Vocational Rehabilitation Fac111t1és - $2.00 7 ’ L
I 27




fQuenﬁftyx;;;;;,W' _ :T1t1e and Cest , ;“; o ..,g L Total
. — : — - - - I e ]
” 26. Psyeho1ngica1 Test1ng if Vocational Eveluat1on - $2 00 . R
_ o270 Client: Orientation: A 'ey to Suecessfui Involvement R :
_ ~in- Reheb111tat1en Fae11ity Serv1eee - 25¢ R - I
. 28 Learning,Assessmeht in Vecat1nna1 Eva]uat1en ; $1.0Q' e e ;é;;;i?;:l‘f
- 29, Jeb Reed1ness Train1ng‘Curr1cu1um - $2. 50 ; B I
3. An Interpretation of VEWAA/CARF Work Sample Standards - $1 00 .
31, 'Independent Living Evaluation-Training Program - $2.50 S
o _7 ;7_32,‘ Production Imprevement in a Rehab111tat1en wonkshop $2.50 ,-'E- o 7:,_
o 33. Goal Attainment Scaling in Rehabilitation - $2.00 . ' S
_ = 34 Gatheﬁ1ng Informat1nn for Evaluation P]ann1ng - $2.00. R o
- B o . ] B ﬂ» ﬁr- . 773.‘-
_ 35. The D1ct1cnary of Oceupat1ene1 Titles in Vocat1enel _ _ [ .
= Assessment: A Self-Study Manual.- $3.00 . - . o
"36. An Act1v1t1es of. Daily L1v1ng Curr1eu1um for Handicabped ' o B
" Adults - $15.00 ’ ———
Y Workshop Production Management Mntinn.end= v '
. Time Study - $2.00° : o e
- '38. A Comparison of Conmerc%a1 Vncat1ena1 Eva1uat1nn _o . .
_ Systems - $5 00 = : S o
39, "Vocational Evaluation and Work AdJustment Bulletin - 48 back B
- - issues, dating from 1968 to present, are available at $3.00°
per issue. Four issues|are published yearly--March, June,
~ September and December Indicate issue(s) and year(s) N
~« here: __ o e - Y
;7; ___ 40. Deveieping Purpose Stetemente for Reheb111tet10n Facilities - $2. 50 Eﬁﬁssé_%;
_ 41, Suggested Guidelines fort Evaluating Work Samples - $2.00- B
____42. Contract Bidding for ReHabilitation Facilities - $4.25 -
43. Job Counseling and Plac%ment for the Use of Basic Skills - $7.50
- PLEASE_PRINT OR TYPE . Total .
Ship to:
bName: o - . o , Mail to: Meten1a1s Development Center °*
A - — ’ ' o , Stout Vocational Rehab1]1tet1an_
Organijzation: L Institute
- _ University of Wisconsin- Stout
R ) - ) Menomonie, Wisconsin 54751
Address: e :
. | " - B : v
 City: o _ ) L,,,;i Payment enclosed
State: _ 747 Zip: .
* Phone: 7 ) o ] Purehase'nrdeﬁ attached

;
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