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~.a Dangrt examines scme of the manarenan® ~rohlarg a2t TENT and mazes !
recommendations for suitable action. suring toe ©roject, three teoule wers2
-rained in Work Study and began to carry out studies in the factory. Terms

of Reference for the Productivity Derartment are given, together with a
Srocedure Menual. This zives the procedurses £3r zarrrinz out vrojfscts 2nd
studies, for obtaining oractical implementation ané for the formal and regular
reporting of progress to the nirector-General. The Productivity Jevarinment
should be expanded to 13 peovle, all to de trained under the zuidance o ik
Section Leader. The Devartment should be used to study ard immrove methods

and set standard times for work in the factory.

productica Maragement needs more technical suprort and it is recommended
that technology engineers be given to Production *o heln to overcome the numerous

} 3 5 < S - - . = San oxg = - S N e
+echnizal prodvlems in the factory. This is alsc needed 42 2llow ithe Troductiviity
=~ . A 3 Al -~ . - 3 -~ - - - . O — S -
Jepartment to WOrk more QUICK.Y in tizipz sne iots 2nd seizins Standard Times.

The existing 2roduction Conirol System iz 2a%ch, and it shculd Te Tlow,
hwacause “hat is the way sShe factory works. The management conire :

ineffactive because the remcriing cof work actually dene tr
incomrlete. This is the cause ¢l much aire by

measured; technical 2difficulzias z2re h
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Work began on this project on 9 January 1933 and continued until tne
end of June 1983. The project trief was established at a meeting held in
Baghdad at the State Organization for Engineering Industries on 12 Januarvy 1223,
with Dr. Walid Elias ¥hidr. The scone of the werk to be done was given as
follows; it was to be done at the State Enternrise for lMechanical Inlustries,
Iskandariya:

(i} How to audit or check standards used for vparts manufacture ard
vrocess plenning.

(ii) Programme ror Work Measurement to set correct standards, including
training staff and guiding the apvlication.

{iii) Cevelopment of Standard Cata Systems.

(iv) How to set standards and control orocedures fcr Toolrcom and Maintenance
work,

(v) Beview of adherence to Dlanned steeds and Sseds inmachining ané *c
planned process times in other activities.

o

(71} Review of the organization o work {nct of msnacement) and of meticis

Alter a preliminary surver of the work az <he facteory,
This was submitted on 2% January 1223 and 3iscussed it a mee
on 31 Jaauary 1583, The recarmandations in thi: renare wer

{3
\ /

i Recruit, train and estatlish neonle iz 2 Zroducti
at the Znterrvrise, with a strengih ¢f 15-12 arrines
initial strengiz zhould ve 4-5 eugineers,

(ii) Set up a programme for changing the attitudes of factory management
towards higher productiviiy.

(iii) Improve shop floor data recording by completing Jjob cards correctly;

(iv) Use Time as the measure of perlormance, and not tonnage, in the
monthly management reports.

(v) Ar outline programme of work for the Productivity Department was
given.

The report included a timetable of work to be done during the assignment:




{1) Recruit and trazin initial staff February-mid Arnril 1282,
(2) Z=xolaratory talks %o management February-April 19023,
(3) Job card recording - to start at once.

(4) Use of time as a measure of performance - to start discussions
at once and develon changes to the computer vrogrammes as socn
as possible.

(5) Work areas: :7id April 1983 onwards.

The extent to which the “roject Brief was met is discussed in Chapter II
"Summery of Findings and Recommendations”. Of the activifties listed above in
the Work Prograrmme, as oresented on 31 January 1983, the only one to be carried
out was Item 1. An attempt was made to implement Item 2, but this failed
through lack of interest smong the members of Management and Surervision.

It is noted that this project, although done under TT/IRN/77/70L, has no
relationshin to tie rroject or Project Document of that reference. Z2ecause
of this, it was necessary to discus: and obtain a Projfect 3rie? in Raghdad after
revorting for wor< on the vroject. The Work Plan has had to be evolved in a
rather 2d hoc way as the work itself develcned.

As a result of this, some of the work done durinz the troject differs
somewnat from the original iieas.

The specific purneoses ¢f this rerort =zre:

o~
e
PR

m ~3 - - ‘ - -
To outline ihe work carried oul during 4he rrajses.

{ii) To give an znalysis of soma of - he zanagemen®t rrobleme at TITVI,
{iii) To make recommendations for action <o remedy these zTrotlems.

{iv), To give guidance on the use 07 the Froductivity Zerarimenst at I

.

?rincinal Activities during Profect

The following were the principal activities which were carried out during
this Project by the expert:

(a) 1Initial familiarisation with the Organization and the ZInternrise.
(b) Prepare material for two Work Study Courses.

(¢) Run two Work Study Courses - one for Productivity Eugineers and
one for Technology Engineers.

(d) Supervise and guide the practical work of the trainee °roduct1v1ty

Engineers.
. s - e s - .
(e) PCrepare a one-day seminar on Work Studv for the Srecialized ITnstitute
for EIngineering Industries, given on 11 June 10373,
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Study the Producticn Control Systenm.

ct
[
1

Systems Analysis of the Follow-up System, to »ut it on %o
comruter.




I-SEMI

A Stort Tescrintion of the Interrmrise a% Iskandariva

General

SEMI ‘stands for State Interprise for Engineering Industries. It consists
of a group of factories at Iskandariya, which is some 5C km. to the south of
Baghdad, close tc the national Route S to Hilla. The installation was built
in the 1960's and early 1970's with Russian advice and assistance, to nrovide
cast iron and steel from scrap, to build tractors and agricultural esquinment,
to make nails, nuts and bolts and a few othe: miscellaneous oproducts, all for
use in Irag. The tractors are built under licence from a Czech companv and the
design has undersone almost no change in a decade or =cre. Some of “he tractor
varts are made ir the factory; engines and varicus stecial items are imror+es,
Tre agricultural equirment nas been re-designed over the vears tc make it suitabls
for Iraqi soil conditions, and is assembled almost entirely from parts made Iin the
factlory. Workshops have been added for the menufacture of lorry tipper hodies
and semi-trailers (articulated trailers).

2roducts

The following takle lists the rrincizal nreducts and indicates <he
actroximate monthly gquantity of each. (This is %o rive an idea o 4n2 scale of
the EIntervrise; zctuel Aquantities coulld diffar “rom month 4“0 ronthl.

Zenthly Cuantity

Cast iron and steel 352-4CN Tenres

Tractor 50C

Small trailer 57C

Three-way tloush £ca

Scanifier 130

Cultivator 100

Digging plough 10

Channel-opening plough 250

Tractor shovel 30

Scania Tipper Bodies 150

Semi trailers 50

Bolts 110 Tonnes

Futs and washers 30 Tonnes

Nails 200 Tonnes

Yand shovel 20,000




These are planned juentities. The actual outrut is rather less, and ranrces
from 50% to 95%, with guite large variations boilh tetween »roducts and from
mornth to oonth.

The annual turrover is of the order of 30 million Iragi Dirars, cf which
about half is the tractor.

" Labour

™he labour force is a mixture of Iragi and foreign veople. The foreign
workers are mainly from China, and the Far East, with a few Czech and other
Zuropean workers in special jJobs. The size of the labour force is appreciably
reduced because of the war, although quite a number of people have been returned
to work at the factory although still in the Army. The present apvroximate
numbers are available for work:

Denartment Latour Staff
Production | 1,146 123
Maintenance ko2 70
Quality Control 11 L2
Stores 5¢ 22
~echnology {(incl. 2lLanning) 2 133
iscellaneous Tachnical 26 AR
féministration i 32
Accounts and Jomputer 3 37
Sales and Cormmercial cc 22
Secutiry, Safety and Health 7 7
Jocial Services {incl. creche) e -
TCTALS 1,339 501

The sub-divisicns of numbers cf workers in Production and Maintenance
activities are given in the next table.

Production Maintenance

Foundry 162 Mechanical 136
Forging and Pressing 93 Electrical 72
Bolts and Nuts 20 Steam and Air

Nails ko Supply 80
Mechanical Treatment 199 Vehicles 6k
Welding 59 Instruments 13
Heat Treatment 14 Buildings 37
Paint and Galvanising 38 '

Tractor Assembly T0

Agricultural Assembly k3

Noodwork 60

Scania Bodies and Trailers 200

Toolmaking | 151

‘ TOTAL 1,146 ' 402




The Znterprise has to carry a rumber of workers whose jobs are to service
scre of the housing in Iskandariya, to suvrly water and other services which

whao -—-b

in a larger “own would be provided Tty the town and not the factory.

The total cost of employing people is about 20% of the total turnover of
the Enterprise.




TT. SOMARY CF FINDINGS AT

II.
RECCMVENDATICNS

The Froblem Situaticn s

Manufacture of planned output is not fulfilled. There are many shortages
of ‘components, which are believed to be the cause of not fulfilling the plan.
Much time is spent by Management in chasing shortages. The Technological
Times for eomponent manufacture are thought to be wrong, but not everyone
agrees with this. It is said that there are not enough workers, and that the
ones they have are not skilled enough for the work. Agein, not everyone in the
factory agrees with these statements.

A. Findings

Practical Manufacturing

1. Work studies show very clearly that work methods are not very gco
tecrnology process is altered in the workshors by toth Marasement and werkars,

aterials handliing is not inciuded in the Technology Precess. It Is done nv
1e:nods decided in the worksncn, and ofien deone very inefficientlv, Tris
lartour, 2dds %o scrap and lcses rarts.

~

2. Uot eroush attention is ziven t¢ geitiing tcols gerr

cr serviced oftern erough. The s3%er of annealing is o4

2o low ool 1ife., Pocr tool life and contrnl loses coutout.

3., Tre need for an intermediate stcore afier Forsing and Pressing has Teen

recor 1ized and Is teing vrepared., This will allew 1 ngﬂ* nroducticon runs In
forzing and vressiang. The scheme prepared by the Technology Terariment nal

nct teen teassed to Production Jerariment, whe are meking theilr cwrm lavsul,

4, Although Quality Control has detailed checkinc 2t the end ¢ manufaciure In
esach shop, it can hapven that an overation cannot te dcone tecause the itenm Is

defective from a previous operation. This gives un-recorded scrap and lost
output. Not all items passed as gocd can be assembled.

5. There is no direct technology support for the Production Department, who seem
to be left to themselves to try to solve their production engineering problems.
These include materials handling operations.

Systems

6. The manufacturing system is supposed to be by Bateh, but.it is never possible
to identify any particular batch of parts in the factory. Manufacturing actually
works ag if it were Flow, and not Batch. Production Control {3 done with the help
of a comnuter,
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7. There is a manual systen in the factcory called the Tcllow-in Trsien.
The way this works means that scran auantities are not prorverly

and the ocutrut figures used ty the commuter are distorted by the System
itself.

8. The system of Daily Work Scheduling for each worker is only used in a few
places; it is incomplete and not effective. I+ is not vpossible to know in
advance when any particular operation is to be done.
. L

9. There is very little actual recording of the work done by each worker. o
quantities are put on to the Job Cards for the work actually done.

10. There is an elaborate set of computer progremmes for oroduction nlanning
and monthly work loading, with reports of costs, time taken for each oreration,
work in arrears, etc. These all depend on figures from the Pollow-Up Systenm,
vhich has some undesirable features, so the revorts are of limited value.

Hanagenent

)

11. Fulfillment of output is rarely complete, whatever the vlan. If the nlan
is increased, there is a greeter outnut, which mav e more than was ziven fer
a lower plan. This shows that the cavability exists, bu% %he conirol systerms
are not worked cr used »reverly,

i2. Because of the lack of rrerer Sizures Sor each worker atout wha* he srauld

de and what he did dc, there iz no very ssrons cocntrol cver ks workers by
Management. ’

13. Factory discipline dces not seem +o te very ~ccd, and the renmerzl el A°
affcrt of the workers is not very nigh. A Lot o7 “ime Is waszed “v rot worzine,
14, Departments do nct seem to ba vervy well co-criinat2d one with anctier.
Sfficial rroccedures and nererwork ‘or getting things done v cne derariment “or
anctier, or supplying things from stores, 3eem Lo Te verr glow ard :ime-conzumine.
lack of coordination means that new develcmments are not as well dcne a3 ~har

could se.

General Comments

15. Technology effort and capital are used to bring in the latest in modern
technology. Because the management systems and methods a:'e not as advanced, the
results obtained from modern technology are disappointing.

16. Iraq is in difffculties with foreign exchange. It could be better at this time
to concentrate on getting vetter managemeant and management systems than in buyirg
the latest technology equipment. ‘
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B. Recommendations

In this section all the Recommendations are listed, but not necessarily
in the order in which they are discussed in the report. Page references
are given for the supporting discussions on each Recommendation.

Practical Manufacturing

1. Use the Productivity Department, according to the Terms of Reference in
Appendix 4, to examine and imy.-ove present working methods (pp. 14 + 20).

2. Incresse the strength to 18 people in the Productivity Department
(pp.25 + 24).

3. Train these people using the already-trained Productivity Section Leader
to lead the training (p. 17).

L. Follow the detailed Procedures in the Procedures Manual (p. 19). The
Productivity Manager should check their execution from time to time
(p. 20).

5. Productivity Review Meetings to be held monthly as described in the
Procedures Manual, to see that improvements are made in the factory (p. 20).

6. A proper work programme for the Productivity Department must be prepared
and kept in being (p. 21).

7. Encourage internal training and discussions on Productivity (p. 22).

8. Allocate one quarter of the Technology Engineers to Production, to work
in helping to overcome the technical production problems. They will be
respongsible to the Production Director for doing the jobs they are given,
and to the Technology Manager for doing them properly (p. 1k).

9. Simplify the procedures for getting tools from the stores and for getting
*  one department to help or do work for amother (p. 16).

10. Some review of Quality Controi procedures seem desirable, to avoid loss
of work and output inside the workshops (p. 9).

Systems

11. ‘(ork gc)wu'ds abandoning the Batch idea in favour of Flow for msnufacture
p. 26).

12. Using the present Planned Output figures prepared monthly, give clear dsilfr
planned outputs for each machine or worker. These are to be put on the
Daily Work Sheets already used in some places, as a guide (p.32).

13. Extend these Daily Work Sheets to cover all of Forging and Fressing,
Welding and Mechanical Traatment Workshops (p.32).
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14. Start using the computerized Follow-Up System immediately (p. 31).

15.. Require output quantities to be vritten on the Job Cards each
day (p. 31).

16. Develop an appropriate and advanced l'ollowv-up Programme to receive
daily output figures for each worker and to rrepare suitable reports
for Management on stocks, output, performance, etc. (p. 32).

17. Develop a Daily Scheduling Programme to receive figures from Follow-up
Programme and to make daily work requirements for each worker (p. 32).

18. Amend the Production Control and Report Programmes to work on Flow
rather than Batch (p. 32).

19. As an alternative to (16) (17) and (18), buy a ready-made suite of
programses from a commercial company or bring in foreign programmers
for a time (p. 33).

20. Amend page 6 of the present computer-produced monthly report to show
rerformances. These will have to be based for the time being on
Technology and not Standard Times (p. 32).

Management

21. Have trr.ining for supervision apnd workers to take better care of
equipment (p. 15).

22. Use working parties to get better coordinaticn for new developments

(p. 16).

23. Have training for all levels of Management in how to control manufacturing
work and people, and in how to use computer and other reports (p. 31).

24, Establish Performance Review Meetings to raise performances and hence
output (p. 32).

25. Give careful considerstion to improving the motivation of the
workers (p. 22).

[P —

© -———— —
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In this

he original project trief

~

is set out in the Introduct

+ion and at Anvendiy 1.
secticrn the extent to which it has been met is indic

ated.

How to audit or check Standards. The Productivity Engineers have teen
trained to do this and a procedure is given in the Manual {Sections H
and I).

Programme for Work Measurement. This must be drawn up by the Management
of the Entervrise, having regard to the size of the Productivity Devart-
ment, and the existence of correct methods.

Development of Standard Data Systems. This is not yet avvrovriate, and
the Productivity Engineers are as yet too inexperienced to be able to
receive instruction or attempt such work.

Standards fcr Toclrcom and Meintenance work. This cannot bhe starsed
with a team of cnly thrze trainees.

7Y above.

Review of adherence to planned sveeds and feeds: as for item
Review of the organization of work. This zas teen stuiied in some Zenth.

Tt is discussed in Chapter VI some systems have teen devised, and

recormendations made. Actual implemerntation 3y the factory is awvalsed.
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IIT. REVIEY COF MANAGEMENT PROZLIMS

The »rincivle task of managemen%t is to meet the production nlan. This
does not hanrven very often, for tvo main sets of reasons:

(i) Low manufacturing efficiency;

(ii) J3hortages of parts.

In reality, the second set of reasons - shortages - comes from low
manufacturing efficiency. It is a more cbvious set ¢f reasons, and it always
looks easier to try to overcome shortages each time they occur than 4o trv
to improve nmanufacturing efficiency.

(9]
o
5

There are many things that reduce manufacturing efficisncyr. Ther
eadin

te grouned under these £s:

Methcds ¢f Workine

Peonle

"hese are surrcsed ¢ e givan in mhe Tacinclcer
rractical detzils zre cfian werkad ocut In the Tact-ore
2r aven Ty the worker himsell, To scme 2xtant this is -+
that not enough Teshncleory Cerartment thought Is aver gi
materials handling or the 2:aet lavout 57 t.2 werknlace.

Changes

Tools are not properly serviced or looked after. In part this is a nroblem
of organization, but is also one of control of the oneration and of the worker -
to see that tools are changed and vproperly looked after.

Materials Handling is done by production workers, often in very in-
efficient ways. It is not included in either Technology Process or Times.
To get improvements in this area there are tws things that can be done:

(1) Use the Productivity Department to carry out detailed studies of
particular components or machines.

(2) Give Technology support to Production. One quarter of all the Technology
Engineers should be given to the Production Director to carry out work in




i 1 king oroverly, before
the factory, to get the vproduction orveraticns working Y .

S4andard Times. These Ingineers

2 ivity ! ment cones to set new Clonda The \7ir
Prcductivity Departnment ; X =
will be resvonsible to the Production Director fer the work he gives

. ) he ) Tect gv for carrying this work cutl
then to do, and to the Manager of Techrology g SV

correctly. This arrangement of divided restonsibility works rerfe
well in very many companies.

The changes put forward bty Productivity Derartment and the Technology ;
Engineers must be carried out.

Deonle

Yothing gets done except by people. Worker skills are said tc te not good
enough at SEMI, and certainly the amount of work done in a day by nmeny workers
is not very high.

rs do
ng
he

Coservation during Work Studies nas revealed that gome ¢f the worke
nct use the best methods; that they change to less good methceds when tei
studied and trat there is restrictior of ouiput %y scme (maryte all) of ¢
foreign workers.

With no system c¢f measuring verformence, and with litile wnderstanding of
«his by members of managemen®t, such things will never te noticed. Taev reduce

manufacsuring efficiency, and nobedry knows why. *Tith nco control »y manarement,
mos+ of <ne workers are "NCT KEEN" or "NOT INTIRICTIZ” {zee rage T3 .

To remedy this, something must bSe offered to <hem. Pavmernt for axira
28f%rt and work is one rossibility, and giving <irme 09f ig angther, SZarment
for extra effort should e tasel on Werk Measurai Ctandard Tines, ani shese
are nct yet availatle. 3uch rayment scheres Tring many nreblems o0 thezir wm,
and are 13% recommended for 3T,

A "Time Cff" arrangement is suggested. Tach worker would ke pive
production rlan for six days work, based on <he nlanned aszemzls 27 Heas
in the week, All workers who ccmnlete thelir zlan, with sood cualies: ,
the end of the fifth day wculd be allowed “c tak2 <he sixth 23y as =olilar wisx

no 1css or renalty to thenm.

Equipment

It was often said to the expert that the plant and eaquivment is old and
unable to work as it should because of its age. Machine tools which were
installed new when the factory was built, or since then, should not be considered
"0ld", at least by European standards. Plant and equipment that is not looked
after by the workers, and may not have been proverly maintained as well, will
break down more often, and may not be able to work at the designed speeds and feeds.
By now it is probably too late to do very much about such equipment, without
investing more money in replacements. What can be done is to train the workers in
taking care of equipment of all kinds. Such training can be done in part in a
classroom, but mainly ¥y the Foremen, during the working day. The Foremen,

the{efore, need some preliminary training in care and good use of nlant and
equipnent.

n

t is not possitle to corment on the maintenance of the eguirment because
the expert has made no study of this activity.

r
-
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Jrrcanization

I the crganization is wreng, then ranuTacturing e
reduced. The orgenization that alfects manufacturine e
whole system of planning production and reporting what - heer done,
together with all the supporting work of tools, stores, maintenance and
so on. The provlems of production planning and follow-up are discussed s
in detail later in this Report (Chapter Y1), and a number of recormerndations
are made.

Although other parts of the organization have rot been examined in any
detail, it does seem to the exvert that the various devartments at SEMI werk
in very isolated ways. Each one seems to work on its own, almost as if the
others did not exist. For one department %o get the services of another
seems to need excessive official paper-vassing.

Tor new develorments, it would be better if definite small werkirg varties
were tc exist, consisting of representatives of each denartment concerned.
These would guide the develorment and see that imrortant <things did n a
forgotten or done wrongly. )

These working parties would be used for such things 2s, for examrla,
these:

Installing the computeri ocllow-Un Zystem
{Producticr, Planninz an

Yew Shovel Zroduct
Technolery, 2roduc

waaTa

I - -3 - =4
pRieNg nar new fevelornmen
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V. CIVELODIENT OF WORK STUTY

P I Vg Y T ORI N

A. Training in Vork Study

Training of Productivity Engineers

~“his training had the objective of giving Work Study skills to as many
veople as could be made available, so that they could carry out Work Study
investigations in any area of the factory. Because time was limited it was
not possible to do more than cover the very basic skills of Method Study
and Work Measurement. Further develooment must Zerend orn the verscns trained
making it their business to extend their knowledge by orivate studr. There
does not apnear to be any verson in Irac who has any more than a rudimentarv ~
kncwledge of the svecislisation of Work Study.

Altnough on 31 January 1283 the recommencations made were fcr a seam 27
15-13 engineers, with an initial zroup of four or five, it was mid March
before a small group of 4wo engineers and one technician was formed. Treir
names arrear in Apvendix 2 "Productivity EIngineers Course”.

A corplete course was constructed, which used the well-kncw= Uork S4udr
texttock published by “he Internaticnal Tatour T9fice (1862 a2diticrn). in
A iz translation was availatle for this »cok, 2nd instruction was carris?

in a mixture cf nglish and Arakie (eccur=esv 27 Tr. Taril Taker, whs
1 assisted <hrcuchout the course as intar—rater), Toma notes we
n specially for this course, and exitracis Sron. ciner ssandard e
fin Tnglish) were used. Seversl films were torrowed Trom Tational 7
Consultancy ard Manesament in Zashdad. Altnoush very ugefil, these
were all va2ry old anid rathar dated in the rresgentasicn 2F York Seudr,

The course contained rlenty of nractical work, In Anvendix 2 4the 20urze
structure is ziven., ALl the stecially written nctes and reading refarences 4o
~extbooks are c¢ollacted separataly frem 4his repcr+s. Shnould 1% re Zasired =0
train more peorle in York Ztudy, trhis course can arain %Te used, since 21l the
material is availatle in 32MT and 3aghdad.

The course was designed to last five weeks, five days a weex, wiih
6 1/2 hours tuition and practice per day, giving a total of 162 1/2 hours.
This was achieved,

Cn completion of the course the three trainees were given projects ¢o
carry out in the factory, under guidance. They were encouraged to make their
own way with their projects, being guided to follow the procedures they‘had been
taught. These were developed into specific application techniques, designed
to meet the local situation. This was considered to be better training than
the easier course (for the expert) of just seniing them out to collect data
for him to study. Such an approach would have done little to develop the trainees.




The level cf un-e's tanding and skill “°a~“°ﬁ i the three trainaes
is not less than that which would be reached by s :ilar vesnle under
similar training in 3*1*a~". They are canavle of +aking a simple nrojsct -
suchk as finding the causes for a particular manufactured comronent <o te
in short supply - and collecting the necessary data, making time studies,
analysing what they find and presenting their findings to management. The
difficulties they face in the future and those of maintaining enthusiasm
in the face of management apathy or resistance, and cf maintaining their
own self-discipline and integrity of work. It will be all too easy for them
to lapse into very slipshod ways of working, in the belief that meny of the
points of technique they have teen taught do ot matter and can eesily be
ignored.

Further training of Productivity Engineers should te done by, or at

least directed by, the Section Leader (Mr. Jawad fadham) because he has
versonally been trained and prevared by the exrert.

Training for Technologzy Zngineers

The interested generated on the course for Productiviiy Zngineers was
such that the t{rainees asked for, and got authority for a suitatls “ork
Study course to be given for Technolegy EZngineers. This zourse had 4he
objectives of giving Technolcey Zngineers an -inderstanding cf what Wern
“Yeasurement Is atout ard of ziving them an inzishs In<e tue sse 27 Yethed
"‘"dv wnen items for manulasture cr develcomins <ha
LechnoLCEy cTure., '

L tcta s o v Tngineers atiendel the nor Tralz
appear in A dix n r Eﬂéineers Zourse . A 2omnlsta oo
aonstructed, using - International Zatour TIfize tock on
3+2d4y in Znglish and Arabic, and with material svrecisllvy writien ov
of Method 5tudy in Tesizgn, Dractical =sxercises In da*a collestion
analysis were carriad cui. ¢ practical traininz in Werx leazurermen
given. Arrendix 3 ccontzins the course strusture, The srecizl
znd referances are czollact2d snearately Trom shiz rarcrs., THI
T2 used again, tus It will T2 mora dIiffisulit 4o 42 32 %han e
in Agzpendix 2. The reason for this is that the iieas In Method

are rather more difficult to zrasp, and if the instructor is no
the whole noint of the training might be missed.

The course extended over three weeks, five nalf days a week, with three
nours instruction each day giving a total of 45 hours instruction. It was
held in the Training Department of the Enterprise. It seemed well received
by those attending, and several were kind enough to say that they had found
it interesting and stimulating, and that it had given them a new view of the
way work is carried out.
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Tatroducing Work Stuédy

In Britain it is fairly usual to make some formal announcement in a
company when Work Study is to be introduced. This is so that everybody,
inciuding the workers and their trade union revoresentatives, shall know
what is happening and why. A definite volicy alsov needs to exist, preferably
as a written document. At SEMI these steps do not appear to have been taken,
or at least, the expert was not inwlved or asked to advise on them when they
did take place.

A short course was devised to introduce the idea of Work Study to
members of production management. This was to last about six hours, at one
hour .er week. After the first meeting, atteniance fell to one or tio veople
only, although several re-arrangenents of the day and time of the meetings
werns made. As a result, the course was not rroceeded with. Tt has not teen
rossible to give any instruction or training %o the senior nmanagemert or
Director of the Enterrrise. These circumstances make it more, rather than
less, difficult for SEMI <0 use and obtain real bvenefit from its Productiviiv
Devartment.

Dffice Accormodation

After scma discussion, a suitatle office was found for the memters 2°
+the DPrecductivity D2rartment. This i3 in the maln office tuilding, near <o
+n2 office ¢f the Prcductiviiy/Dlamning Manacer., A orovosal <c losate thenm
in the factory iiself was, for-unately, not carriad cut. 3Such 2 loccation
weuld & notning <0 give them either status ¢ convenient workins ecndi<izns,
Jeither would it ensure tha:t *hey spend encuzi time in the actual chgervatisn
of work. This will texe place if the team zare soth motivated and centrclled
rrererly.

Crzanization

T2 Productivity lenartment is orgarizaticnally serarate from anry other
Department. It is headed by a Productivity Manager [at rresent the same
person is also Planning Manager), who reports directly to the Director General
of SEMI. This is a sound arrangement. The TCepariment neither has, nor requires,
authority over any other Department at the Enternrise.

Procedure Manual

A Procedure Manual has been prepared and appears at prendix 4 "Procedure
Manual for Productivity Department”’. An frabic translation has been made, but
not included in this report. This manual contains procedures for uses of the
Department, for the way projects and stud:i.es are to be carried out, for the
way Department records are to be kept, for reporting progress, and, very
important, a full procedure for the follow-up of implementation so that the
Director General of SEMI can know what has 10t been done and tring tressure
to hear on his managers.

One of the three trainees has been nominated as Section Leader of the
Productivity Department, with responsibility to the Productivity Manager. An
outline of his duties and responsibilitins is given in Appendix U4 Section F.

'
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¢. Comtrolling the Productivity Devartment

L S L T e

Reutine Control

The day-to-day work of the Department should te supervised directly
vy the Section Leader, as indicated in Apvendix L Section F. In sarticular,
he must raintain discipline within the team and see that work is zlways
available. The Procedure Manual calls for e monthly renort “Arvend x L,
Section C) of man-days on each project, days absence, vrojects stacted and
orojects erded.

This revort is based on daily diary entries, which are called for in
Apvendix 4 Section E. Xeeping a disry uo-to-date is imrcrtant. It is very
easy for the days to slip by when one is doing investigations work, and a
record is essential if effort is not to be wested or lost. These diary

wecords are intended to vrovide information on the running o the Tenariment.

Jerorting Implementation of Projests

"o check the effectiveness of the Derariment there:

must he 2
Sroductivity Review Meeting, as descrited in Arvendix L Section . This
zeeting, chaired or led b¥ the Productivisy “anager, with the Section leader
o *ake notes and write the repert or minutes of the m eting, is inteniad
=5 “ring rressure %0 tear on the maragerens 2% ~re Internrise o tax2
aractical stens to carry cut improvements Jound Ty Ihe Temariment, ar?
whicn the xanégeme:t nave agreed. The resuls of <his meesines iz in%an
3 te a2 remort to tne Tirector General - nts wnish navs
arread %3 zut nos carried cus. I% Is i =rin ra
<ne members 0 managemsni concernai. < 2ot r
~ne work of %he Devartment will fail and rothing will rnamren -2 Z
for the khetler.

‘'aintaining Cepartmental Performance

nnical control »f the work of <he Cenartment is more d17Ticd

-~ -
ouls
es that 7ualily checks e made by a perscn wilh scme mnov_aizse

and understanding of Productivity Studies. )
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T™e Procedure Manual in Apvendix b gives very clearly the stens <0
be followed in carrying out any project. These ere listed in Section G of
Apvendix L4, and can be checked or audited by seeing that the project vavers
are in fact correctly made up. For projects that are specifically "eomponent
studies”, a more detailed procedure is given in Section H of Apvendix b.
Again, the project papers should be made up in accordance with this procedure.
Similarly, the detailed steps for a Time Study are set out in Section I of
Appendix 4, and the Time Study papers and forms can all be checked for neatness,
completeness and accuracy. It is very desirable that the Productivity Manager
should make regular personal checks on all of these procedures, so that he
can ensure that professional standards do not fall.
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V. APPLICATION CF WCRY STUDY

A. Using the Productivity Dernartment

The recormended Terms of Reference of the Department are gi-en in
the Procedure Manual in Appendix 4. They are as follows:

* To assist the Entertrise ir improving its activities, towards
meeting its plans of output and profit.

* To do this by investigating any activity in the Enterorise and
finding ways of improving it.

®* To carry out such other irvestigations intc productivity as mayr
be required.

* To assist with putting results into practice.

* To advise Management at all levels on ‘he measurement and
improvemert of Productivity. :

* To train and advise sther rersons or devartments on Sroductiviis-
-

and Iimprovement tecrnmicues,

These Terms of Tefarence hav
nough scone 40 te useful %o the
astricted Lo studies o7 Menufac
Zese may be the limit of i%ts capadb
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The overaticn of tie Jerartment is by having ‘ndividual rrofects.
Zach project is self-contained and can te 23sismed 0 a Productivisr Incinesar
aceording to his cararilitr and she exrected ii7%isi ity of the rrctiazt,
The work lcad of the Terariment must ther2fcre consist of z list of rrete2ia
to be dcne. A project can e to investignte the menufacture of & nereisar

part; to audit its technolcgy method and time; or it might be to carry ocut
some other investigation or study. A work programme needs to be drawn un,
and if it contains studies of particular parts, it must be noted tha*
enough cf these must be listed so that there is always work available to %h
Department. This is because it may be a week or more tefore a rarticular
part can be found in process of manufacture, and there is no reason why
members of the Department should wait in idleness over such periods.

From time to time projects will be required that were not foreseen at
the time of preparing the programme. The Productivity Manager, possibly
with advice from the Director General, must determine the priorities of
completing projects. This should not be left to the Section Leader or

members of the Department.
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It is very desirable that when discussions take vlace about
Productivity {but not Trcduction, usually), there shaculd be tresent

b ]
a revresentative o the Terartment. This should usually be the 3ecticn
Leagder.

Too much must not be expected from this very small teanm of only
three people. At SEMI there is much to he done, and this Department
needs to be strengthened as soon as vossible. All versons who come
to work in Productivity must be given at least as much training in Work
Study as the original three people. To do Productivity work without
either the training or discipline of Work Study is a waste of time. This
has already been proved at SEMI in the earlier attempts to study and
improve Productivity.

B. Future Work Programme

Discussion

Tre small size of the team means that any work proerarme mus: be modest.
To carry out a thorcugh investigation into a compeonent that is alwavs in
shortaze (for example) will take from two to three and a half man-weeks for .
g Productivisy Engineer. A simpler investigation which is crnly tc check 2
Technological time will reaquire two or three days. However, as soon 2as any

investigation is tegun, so many things are £ouné <o e wrong that z lco% of

3 ¢

-y ~ -
s 1 3 3 s b aY - - - - vade 1 -ty = r ;s - <
werk 1s immediately 2reated 4¢ Lry 4o zutl them right, I4 i3 these thines
chas s canugin - Y oAy Tare with sama says A Lo Vywmae In maracamant
ToLAC are C«,.;.;S-_;g ;OC. e a..’J..(, wWlll S0me 3eri’us Tala ST Y s Y - - .
v dofny A - - - S P - - ~e . rree
s73tems and attitudes. Trnese are discussed in Chaptar VI,

s

1., ~ 34 O, T me s T ~r T A= 2
Trere are cvar 2,000 4ifTerent vparts list2i In the Technology fata Zas2
v - N b N . L ~ - ~J ~
on tre computer, wit: scme 17,707 Qifferent creraticns and Teechnclooy Times
Ty : 5 o Y a . o A 1. *f L X4 ~ - - ——
This indicates the magnitude of any work lMeasurement cor YMethod Study —rocgrarmcTe.

The Project 3ried {irvendix 1) zives 2 1list of activities. These
suzmmarise as:
(i} Audit or sheck oF standards

Set correct standards

(iii) Development of Standard Data System

(iv) Standards and controls for Toolroom and Maintenance
(v) Review of adherence to Flanned Speeds and Feeds

(vri) Review of the organization of work

Of these, item (vi) is not for Work Study. It is discussed in Chapter VI.

Items (i), {ii) and (v) are linked together. Studies made by the
Productivity Department after Work Study training have shown- as did earlier
studies - that in nearly every oreration there are thinps that are wrone.
Tools are not in good condition, material has not been »roverly heat itreated
or annealed, materials handling is badly arranged and carried out, narts are
not properly checked or inspected, and the original Technology process is not
being followed. It is not unusual to find that the information held on the
computer for the Technology process is different from what is actually being
done. Noting that there seems to be a very rigid official system for changing
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+the Technolcgy trocess reczcrds, it is rather surtrising that sueh
differences should be allowed tc exist. CFf gourse, the very risidisyr o7
the system cculd well te the cause of changes teing made in the factory
and not being recorded on the computer data tase,

This leaves three activities for Productivity Department:
(i) Pa-measurement of orerations.
(ii) S.uandard Data Systems.

(iii) Standards and controls for Toolroom and Maintenance work.

(i) Re-measurement of overations. Of the 2,000 or sc narts listed, about
18% are bolts, nuts, washers and nails. This leaves about 16L0 manufactured
parts. To audit each ¢f these, including all the work of Lrring tc got
tooling and workrlace methkcds improved, renresents L£L0 x 2 = 1,027 man-weaks
of work. One Productivity Zngineer will give L weeks in a2 ye
allowing for nolidays and sickness. Trom this must be taken 2
allow fcr the internal administraticn of the Terartment, leavin
ner vear. The U,220 man weeks of work is therefore equal to 173 man veszrs
of work. This may seem a lct. It includes ccrrect

present mathods. If this were done - and nst ave U , then
a simple re-measurement and setiing new standards wouwld %*zke ateout cne sixth,

or 12 man-years of Productiviiy Terartment effors,
I~ J L

turing overations is ¢

?

p o

c i 7
oo

ars ané zctual years, ©

~

rom a nractical viewncint
+

in man y rap e
cannot be made very auickly at I, I2 the man rears €or correciing tha
methcds are rnot nrovided hy Productivity Temartment, then Sher must n2
vrovided by Production and Technology Derariments., Mo change or imnrovemens

car occur without this sutstantial e=ffors.

The oresent available carcacitry of i
man weeks in a2 year, This could he divid
this:

Van-weeks
Component Studies 35 at 3 weeks each 19
Other productivity projects 13
Training more Productivity Engineers 12
Internal administration of the Department,
progress reports, meetings, etc. 3

The 18 man-weeks for training is to allow the Section Leader time
thoroughly to prepare himself to run a training course; to run a course of
five weeks for new Productivity Engineers, and to supervise their work for
the first eight weeks after training. The upper limit of size for such a
course would be six people. If it were decided to train more, then assistance
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with the training would te need=d, perhans from the Srecialized Tnstizute
for Zngineering Industries or one of the iraining es tablzshmenus in Baghdad.

Any training given must “e tased on the course given in dprvendix 2, tc
ersure uniformity of understanding.

From this, it follows that the first year's work programm: should consist
of Component Studies, and 2 list of these should te drawm up ™y Production
Management and the Productivity Manager. It would be good if the same
list were used as a programme for Production and Technology tc ret the tooling
and Technology processes correct in advance of the Productivity Lepartment
work of making studies. If this is done, a larger list can be covered in the
year.

(ii} Standard Data Systems. These are technically difficult to create, and
are outside the capability of the existing Productivity Engineers. There are
nct very many vnlaces in production where they would he of value, They would

be of use in develcring standard times for such orveraztions as ~uillotining,
possitly some in forging and in welding, and noet very much else. In Mechanical
Treatment all the machinery times are controlled by the sneeds and feeds
chosen, so there is no reauirement for a new standard data system in
workshop.

The main benefit from Standard Data Systems is when there are alwavs
new rroducts to be manufaciured. This is not the case at SEMI, In anr event,
o construct Standard Zata 1+t 13 2ssential that the manufacturine retheds,
whether thev are machine -cont=olled, nu !
ed out To create Ttagdard Cata Corzt
ie mev“cas 2f working "ov1i te a wast
tuaticn of these metnod Tor thes
ec

.
% - oo T ™y
on trhe supfeer of utanrard Tata

3 0
13

TS B COE B
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{iii) Standards and Zontrols for Toclrocm and ainternance 'ork. ~is is an
1 le immortance. It 1s usual %o set shandards for 4nl
‘mating "ntnoda - ei:*n" ’"a-"‘*cal or Zomraraztive., In

of Jtardard Tata ani b
.y

‘A]

:w“ nx*a*le. ing. Tnisco
Lot of studies have <0 e made at %“he besi to Fet Ttandard

uomnaratlve Istimating a more limited 1umber 3 studies is nade, to co

range of work. The tasks studied range from 15 or 30 minutes to two wne's

in actual duration. Future tasks are assigned times by commarison with the

original tasks, which are grouped into time bands. To carry out this for both

Toolroom and Maintenance activities at SEMI would require eight to ten man-

years of Productivity Engineer work, a much stronger control system for

ordering and recording the work done than exists at present, the training

and appointment of Estimators and a system for reporting work performances.

a4
-

'1
)

No formal proposals are offered in this report for the creation of
Standards and Controls for Toolroom and Maintenance Work because the
Productivity Department capability has not been created.
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What To Do

From the atove discussion, it is suggested that the original rrorosal
of a Productivity Department of 15 to 18 engineers, training in Work Study,
be carried out. They will need to be engineers with some experience of
manufacturing work, and it would be useful if a few hed Toolrocom or )
Maintenance experience. Their training should follow the course in
Appendix 2.

For the first year's work, a list of components for detailed study
must be drawn up. As far as possible, manufacturing conditions should
be put right before the Productivity Engineers make studies. This will give
a greater coverage than if the Productivity Engineers must themselves get
correct methods working.

If the Department is iIncreased as suggested
can be worked upon. Any atitempts to install est
Toclroom and Maintenance should not te mede until +
established and exverienced. This would be Late 10
training began later in 1083.

- h K T -~ Ead
, then a2 larzer lis< o rarts
-

egone

recruiztnment ansd




-— -
. <

VI. ORGANIZATION OF WORK IN THE FACTORY

A. Production Control

The Present System

The Production Control System was installed in 1971 by consultants
from the Arab United Nations Centre for Industrial Develorment. As it
stands, it is a good system, and no doubt was chosen on the best information
available in 1971. They way in which the EZnterprise has developed is such
tnat the system is not wholly suitable in 1933. In its original idea, the
system is for a factory in which many different final products are made, =ach
in quite small numbers. It car have manufacturing vatches of different sizes.
There are route cards to specify the sequence of overations, and each
operation has its own job card that relates to the batch and product beins
worked on. This raverwork is oroduced bty spirit durlicator - a sysitem well
adapted to many and differing small batches. It is, in Tact, z system tnat
is for a Jobbing shep. SZMI nas a small range of rreducis e

D
have any variations. This puts SEMI in the pesition of teinz provided wiih
the physical facilities for jobring work, 2 sysiem for the control cf such
work, out a volume production type of work load. It is not tco surnrising
that there are difficuities in achieving producticrn riarns.
There is a further and most seriocus lack i: whe 4otal system. The

systen 1s designed “o give infcormation atcut what Is to t2 deme. It includes
very 1ittle akout recording and re“o”tlrr wnat hnas te dona2, or o
it was done. This part is essensial to the conirol ¢f wWo Y o
Tne racording systems that exist at STUI are ones are a4
fill the need tc know what is going on., Ther are neil r o Y

x2an seriously encugh, *0 b2 of any real n2lp t> managenmen In %ecnnic
uerms, the Feed-tack System is defective, arnd a ncor Teed-bvacz systen 22.38s

vad operation of the manufacturing system.

3atchas
The Production Tontrol 3ystem is a Zater system. With a factere
manufacturing a small range of products, eacb in apprnciable guansity, a

Batch system is not suitable. The idea of a Batch system is that each

tatch of parts shall travel through the factory as a senarate groun. At

all times, it must be possible to find the parts for a particular vatch, to
know where they are, and how much work has been, or remains to be, done on
them. When we are talking about 500 identical tractors in s month, all in

one batch, this becomes silly. The same applies to all the products listed

in Chapter I. At SEMI it is not possible to identify any particular part,

or box of parts, as belonging to a particular bateh. The recording of
movement through the factory is by a system of transfer tickets. These

record daily the quantities of each part that are moved from one workshop

to the next. Each shop adds these quantities to a running total for each

part gumber; when the total equals the nominal Works Order quantity (usually
one Work Order equals two batches), the Works Order is taken to be complete

in that shop. Current Jot Cards are withdrawn and Job Cards for the nex*

Works Order are then issued. Scrap is ignored. o quantities are ever sntered
on the Job Cards, only the time spent. As a resul:, when these cards are used
to try and compare actual time taken with the expected time using Technological
Times, the results are meaningless.
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In trath,
place where 3atch manulacture is sensible is
in Tntermediate Stores is being creatad to allow
much longer runs, and to allow echanical Treatment,
Welding to draw parts in small guantities. At the presen

marufacture at SEMI is Flow, and not Batch.
is in T
A-‘,,:s

9y SN

The only

srging and Pressing.
WOrksnon
Heat Treatnent and

to have

a3
‘v LI

parts

travel through the manufacturing process in small gquantities. These are
neerly always less than a batch, and very often only a few parts move
together. They move in hendfuls rather than boxfuls. There is rothing

wrong with this for flow manufacture.

What is wrong is that such movenent

cannot be controlled by a batch-type system.

The detailed work scheduling is not very well done at
workers are often not told how many pieces they must make,
attention seems to be given to occasions when output falls
what has been planned.

SEMI.
and little
far short of

The Batch system as used at SZMI does not easily

Flow system

lead to daily work schedules. By changing to the idea of th
(which is what actually narvens) and using the nelr of tha computer,

cecome possible tc issue daily work instructions Sor each worker, and
check what he does against toth the plan and a standard c¢f perlormance.

e
v~

In changing to Flow system, it will
at least mocdified, computer prograrme SC
snop can be given longer runs of work.

ce necessary to
tra% cr~inz
%

-
X s¢ie

bol=)
o

S
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revresent several menth's planned output. he ¢ shons B!
ziven monthly and daily tlans according to tne tlianned assemcly of each
sroduct. It will alsc Te necessary 0 chanse <he zcmruter rrocromras Tnat
rerors the costs of iividual parts as manufazTured hecauss the itz
input will 2e 4iffe. K.

=3 various sscsicns of trne sysitem ars 2lzcussad in ka2 nexs Tart o7
tais Chartter.
3. Managenent Jontro.

wrat Mearns

e + °
Janacenent Lontro.

vanagement Control
organizing the work and
quantities, intended or

i3, very simply, the whole T
seeing that it is carried out in tn
planned.

rroges

cr

S ¥

way, Ans
This means there are these things to do:

(i) Work out what is to be done- which products are to be made, and
how many of each.

(ii) Work out when each one is to be made, where, and on what machine
or process.

(iii) Issue this as imstructions to the people who will do the work.

(iv) PFind out what was actually made or dome.

(v) Compare this with the Instructions (iii) and use this to change

+he next set of instructicns in a2 suitable way.

Individual

it will
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(i) Compare the time taken to make what was actually produced with
how long it should have taken. Use this comrarison to Xnow if
the people doing the work are working rroverly (Performance rercriing).

(vii) Take action on (vi) if results are not good.

(viii) Produce weekly and monthly reports of quantity, achievement of plan
and worker performance.

(ix) Use the informatiom in (viii) to guide the work of the Enterprise
at all levels.

The idea of "Performance” may need explanation. The performance of a
worker is given by:

Performance = Total Standard Minutes of Work Done
Total Minutes at Work

x 100 BS

BS stands for British Standard. Refer to Appendix 4 Section L for more
discussion on this matter. If there are no Standard Times, then Technology
Times must be used.

Performance can te calculated for individual workers, groupns of workers,
whole workshops or the whole Enterrvrise.

Most of the steps given above are quite mechanical ané a 12t zan te
done with a comruter. Thepe ere two steps wnich cannot te ccne Ty comnuter.,
These are Steps {(vii) and {ix). The practical work of manufzcture iz Jon=2
after Step (iii) and tefore Ster [iv). Whoever is in charge 5f sniz -rzazical
work reeds to kpow . "% has teen done and ncw well 1% has teen done. Thsz
seopie in charge ars <he Director Zeneral, Production Tirector, Troductisn
lanager, Ghop Managers and Toremen in the Worushcrs., These are the resrle
wno must do Steps (vii) azd (ix). These twe s%eps cannot te done Ty 2 22mru
and if they are not done, or done badly, *“hen cutout will net Sull1fil “re
clan, neither will a2 suitable profit be made by tie Znterprise.

These two sBers are %ihe ones in which Management actually dces scmel
to maxe things go prcrerly the rext *ime. This is hard work - ““:: rarilar
than chasing shortages all <he time. To do tiais kxind of worx, it I
necessary for everyone in management to be given training and for their
ways of thinking and understanding of the way to run a factory to the changed.

Training should contain such subjects as :hese:

Objectives and Purpose of the Enterprise, of Separate
Departments and of Individual Workers

People and Motivation to Work

o

How to Manage Workers and getting results from them

Productivity aad Performance - what these mean and how
they are measured

Management Reports and How to Use Them

— it b e ———




%o training of this xiad will suzce=2 unless the verr tor resrle
of both the Crzanization and the Znterwrise i14s2lf heliave stroncol:
in wanting to improve SIiI, and everyone xnows that thay telieve, tra:z
they wan“ t0 see improvament at 3IMI, and ihast 1% 1z their irntention

that SEMI shall improve.

The ianagement Control System

The diagram on the next page shows the main parts of the complete
Management Control System for SEMI. Each part is now discussed.

Production Control System: This is already in existence. It needs to e
changed to give larger batches for Forging and Pressing, with suitable
orders for the issue of raw materials, tools, etc. For all the other
shops, rav materials and tools will be worked out from the nlanned
assembly of firal products.{This is now ncssitls tecause :he Tros-
graphic date file is created).

Scheduling System: Thiz is a new requirement.
and will work out each day the exact guan
required, having regard to what was nases
available for eacnh machine and worker,.

o ¢t
¥ o

S .o N . 1 3 -~ P g T Y3, e -a
Jaily werk Plans: These are the napers that will e iszsued T4 =ha Foremen
) L oy . ha DS - ’ . T e - .-
¢f each werksact s¢ %hal they can tell +<he worzars 2XAcTl) s chos
PP SRR i 5 . .- el
oI walgh zart they must maro.

Iollow-Ur System: This Is
avery day a report of
and how many wers sern
oresent Jot Card 33t
by the Follew-Upr Cys:

{i)

(1 System Tea2d-back loep. This se
System abc 1t what ras actually !
nian Jor frte nmext dar will take
Tean made,

of how many rarts are in stock in the Intermediazte Stcras, and

in the Assembly Stores. It will also record caris relected by
Inspection. Daily lists could be printed to showv, for example,

all parts for which there is less than one day's supply for
Assembly the next day. If computer terminals are put in Production
Offices, then any part could be shown with its stock at any time.
The Follow-up System will also give a daily report of quantities

of parts moved from one shop to the next (as at present).

(ii) Stock and Output Records. The Follow-up System will keer records

(iii) Performance Reports. Daily reports would show each worker with less
thaa, say, 75 BS Performance, or less than, say 80% fulfilment of

his planned work. Weekly reports would give performance of all
workers for each snor.

(iv) Hontaly Report. The trresent computer-based remort should e modi‘ied
(on page 6) to show shop performances. It will also be possible
to show the Assembly outputs.
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Sollects Cata on What Has 3een Lore: This

to ve fed by reople in the factory. It already exists in rart.
™e Transfer Tickets record the movement of individual T

between shops. A new arrangerent 1s needed for recording daily
the gquentities of parts made by each worker. The Transfer Ticket
system would be used for recording completed Assembly of Products,
and also scrap.

he

ct

3

Fe

Looked At By Management: This is the most important part of the whele
system. It is for this part that management training, as suggested
above, is needed. After looking at the figures in the revorts,
everyone in management has the responsibility and task of using the
information to decide what to do to prevent the same wrong things
from happening again. They do this by giving suitable instructions
or oréers to the people who they control.

ianagement Feed-3ack ooy Tnis is the task ust descrited - decide what
to do ive the orders to get it done, and see that they are carried
] & J
out.

Ir studying this diagram, notice particularly the directicns of the
arrows.

wnat iz Wrong low

e par s of
rresent tine.
outnut “lans are no%

The ones that

B !

Scheduling System: In scme rarts of <ha lfechanizal Treatment Torksion
re written each day % say aow many Tarts are tc ze made - tased
wnat 1s supposed %o e going to be assemtled., Iften, the 1uantis;
Just "as availakle”. In other parts, and 2tner wWOrkshors, oo 3ug
are prepared. . The scheduling is done Zay-tr-day and lour-tr-ncur
Toremen, with last-minute ehanges %S0 Sy 32 IurTly sher4ases as 4

Follow-Up System: This is all done by hand. It uses the Transfer Ticxeis as
its source, and stocks of parts and requirements are worked out ty hand.
It makes daily revorts of output and assemblv, but these are not ready
until some time after the day's work has started.

System Feed-Back Loop: Because the Follow-Up System is done by hand, and does
not report until nearly halfway through the next day, it is very difficult
to get good work scheduling for any day. This contributes to shortage
problems.

Qutput and Stock Records: Because the Follow-Up System uses Transfer Ticke*s
and the Batch system, it has to pretend that each Works Crder is 100%
~complete, and by withdrawing the Job Cards at that time it prevents
proper figures from being used to calculate stocks, costs or comparisons
between actual and Technolozical Times,




Derformance Rerorts: Prorer nerformance rencris 3o not exist.

ralnl fes -
> -~ - + = -
ive 3 Iew I3nTarlscls

work plans produced in rarts of scme shors £
Yot pry ot

between actual work cdone and regquired outpul.

Monthly Revort: This contains no verformance recoris at all. I+ dces nct
even show the total Technological Time worked in each shop. Page £

of the report shows tonnage comparisons. These are uncertain indices,
not worth calcuiating for a factory such as 3={I because they mesan
so little.

Looked At By Management: 3ecause the pressure is for production arnd suprlring
shortages, the only things that Management seem to look at are the
figures relating to these problems. There is not very much evidence
that much atiention is paid to other matters. Chasing shortages seems
to take up so nuch time that other things are not done tecause neQvle
are "too busy”.

slanagement Feed-Back Lcop: 3ecause 5 "too busy'”, the things that she
done 4o correct vroblems are not carried cut and the Fsed-back Lo

very weax.

“hat T¢ Do

Te - - T e, PP -
eds “¢ e imnroved, 2and Tonls Car
-~ - . - s
= i :
=3

1 - - 3= 19 s .
tity riing e n ooon Zards will eventually
N B i aled IS R > v 2 P IR
disappear, the cuantities —ade each dar, “or each tizme-stamning oI o2
. N e e o - - L .
cards shculd Te 2ntered ty the worxer. The reascn TCr nOT 20Ing Lais
1 4 .+ b vy . - -~ - -.- ., ~ -t
nas heen given %hat the workers ars? nct 10l2 16 30 3C. wOTASTS w7
71 3 e s N - g PR o, - e ~te o~ -~ .. -3
are acle to i macuinipg and cotiner Jacltiry tasss zan suraly oount nd
= . < 4 P =T 5 " - . - — P -
write aumbers in arazic or Inglish. I% m2y he necessary 0 glve sharn
(= v v =1
. 2o~ A ds + thale 47 ~ T A “wR 1= L ams A e
cainting zoards to help them. (A countilrg C0ari 13 & Plece C- woou
J

ie c
movable peg. Move the peg one hole Jor each

p ¢

with notes in it and
piece finished ),

2. Use the computerized Follow-Up System. The programme has been written and is
ready to run. Several people need to be trained to enter the figures from
the Transfer Ticket to the computer. These people must then enter the
Works Order records from the stock books in each shop, to transfer this
information to th- computer. After that, the computer will keep record
of the Works Orders and all stock figures, including the intermediate
Store and Assembly Shops. If the computer Follow-Up System is not used,
then someone will start to keep records of Intermediate Store stocks
by hand ~ which is a wvaste of work.
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Daily Work Quantities for each machine to be worked out by hand, using
the month's planned Assembly guantities. This need only be done once
a month, to give figures that will go on the daily work sheets for
each shop or section of a2 shop, as a practical guide.

Daily Work Sheets to *e used for all work in Forging and Pressing,
Welding, Mechanical Treatment and Heat Treatment. This is no more
than extending the present system and using the figures calculated
in (3) above

The actual outputs, as recorded on Job Cards, to go on the Daily
Work Sheets in (4) above.

Management Training for all levels of Production Management should be
started as soon as possible. A course based on the suggestions already
given (p.28 ) should be comstructed with help from specialists of the
Specialized Institute or National Centre for Consultancy in Baghdad.
This course would be for ten weeks, three hours per week, and be run
several times until everyone has attanded.

Monthly Management Report. Page 6 of this report should be changed
to report Performances. Until Work Measured Standard Times exist,

it wvill be necessary to use Technology Times. To make this change is
not a large task in altering the computer programme. All the
Techrology Times for the production recorded in the month are known
to the computer, and the adding up of these ngures shop by shop and
calculation of shop performances is not difficul:

Stage II. Some of these steps could be started tefore those in Stage I

9.

are finished.

Establish Performance Review Meetings. These should be held weekly and
monthly., These meetings are to:

Examine performsnces in esch shop

Discuss reasons for had performances or low output
Decide what to do about it

See that it is done

The weekly meeting is for Production Manager and shop managers. The
monthly meeting is for Director Genersl, Production and Techmology
Directors, Production and Planning Managers. It would te unwise to
start these meetings before the people who will come have been trained
under (6) above.

Follov-up Programme. Develop the advaaced version of the follow-up
programme that will receive the actual daily production figures for each
machine as well as the Transfer Tickets. The outputs from this programme
should meet the requirements in the system diagram om page 29A. These

are printouts of reports and transfer of data to the Scheduling Prograume.
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10. Scheduling Programme. This needs to be developed. It must take
planned assembly outputs for each product, get the parts required
from the Tree-graphic data base, and vork out the loading for each
machine. By knowving (from the Follow-up programme) what wvas done
the previous day it can give & list of work for each machine for
the next day. This programme vill have to be run, vith the
Follow-up programme, every night so that all the printouts are
ready before work begins at T a.m.

11. Production Control Programme. This, along with the costing and
other associated programmes, must be changed to various batch sizes
for Porging and Pressing, and Flov manufacture in the other shops.

C. Computerisation of Management Control

Management Control systems can be worked entirely by hand. To do so
requires a lot of people and the results alvays seem to be too late to bde
of very much help to management in their work of running the factory.

The changes proposed in the previous section of this report call for a

lot more use of the computer than seems to have been intended 2 the time
of writing this report. In particular, the development plans for future
computer programes do not seem to recognize the need for using the computer
to give a strong feed-back of information as to give any kind of performance
reportin- for management.

The proposals in this report call for a substantial amount of
development of nev programmes. There are three possible ways of doing
this:

(i) Buy ready-made programmes from Hewlett-Packard
or another company.

(ii) Write the programmes with the existing people at SEMI.

(iii) Bring in expert programmers from abroad.

The first idea is feasible if, and only if, a suite of programmes can
be bought which will fit the way work is done at SEMI, and which will include
the very important feature of Performance Reporting.

The second way will take a long time, as the existing programmes do not
yet have the experience to set up a well-designed suite of programes., By
doing this work as proposed, they would gain a lot of experience, but at the
price of slov development.

The third idea should be taken seriously; s small team of foreign expert-

programaers would not only generate the programmes quicker, but would give
very valuable training to the local staff.

- 00000 ~




Meeting:

(i)

(ii)

(iii)

(iv)
(v)

(vi)

e e R ton s i R =

Dr. Waleed Khidr
Mr. Mustafa Refaat
Miss Tharaa Kamil
Dr. A.L. Minter

Scope of work to be done:

(a) Prepare programme of work to be done by ALM at Mechanical Industries
factory at Iskandariyah.

(b) Programme is to provide for:

How to audit or check standards used for parts manufacture
and process plaaning.

Programme for vork measurement to set correct standards:
Work Measurement Staff
Training
Application
Development of standard data systems.

How t0 set standards and control procedures for Toolroom
and Maintenance work.

Review of adherance to planned speeds and feeds in machinery
and to planned process time in other activities.

Review of organization of work (not of management) and
of methods of working.

(¢) The overall objective of the work to be done is to provide for a better
operation and monitoring of the on-going productivity plaa of the
factory.



-35 -

APPENDIX 2

WORK STUDY COURSE

FOR

PRODUCTIVITY ENGINEERS

State Enterprise for Engineering Industries
Iskandariya - Irag

19 March 1983 - 20 April 1983

Persons attending:

Mr. Javad Kadbham
Abas Mohammed
Khodeir Hamsa
Dr. Nabil Baker (Interpreter)
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NOTES

r——

This course was held to train Productivity Engineers in basic Work
Study techniques.

The following books were used or referred to in the course. Copies
of parts of these books were given to those attending. In the course notes
which follow, the books are referred to by the names of their authors.

Introduction to Work Study Revised Edition (ILO)
International Labour Office, Geneva, 1969
Arabic translation published 1971 by Arab United
Nations Centre for Industrial Development.

This book is now out of print, but a few copies
may be obtained from National Centre for
Consultancy and Management, Baghdad.

Problem Solving for Management (Raybould and Minter)
Institute of Management Services, Londom, 1971

Work Study (Faraday and Currie), Pitman, London 1973
Glossary of Terms Used im Work Study, Organization and
Methods ((0 + M). British Standard 3138:1979.

Fiims: All of the films used on the course were borrowed from Naticnal
Centre for Comsultancy and Management, Baghdad.

State Enterprise for Mechanical Industries - Iskandariya

Purpose of Course: To give basic training in Work Study to
Productivity Engiaeers

Duration: Five veeks basic training.
Bight weeks guided practice in the factory.

This course is to train Productivity Engineers in Work Study so that
they can understand it and use it in factories and elsewhere.

To the Trainee:

The course is basic, to give you a foundstion on which you can bduild
more knovledge and understanding by reading and studying the subject over
the next fev years. Work Study is about wvhat people do. It is a deep subject
that vill give you plenty of new thoughts, nev ideas, and a nev understanding
of people.

The course lasts five veeks. The timetable is attached. We will have
teaching on five days each veek with the sixth day for private study, revision
or group work. There wvill be classroom lectures, films, prectical work in
the classroom and in the factory.
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You will be working sometimes separately, and sometimes in small
groups. The course vwill be intense and demanding. You will be given
8 lot of newv ideas and nev knovledge, and you should prepare yourself
to change your wvays of thinking.

The spoken language of teaching will be English. You will be given
a book on Work Study vwhich has been translated into Arabic, and there

vill be important extra information written in Eng.ush from other books
and written specially for this course.

It is very important that if you do not understand vhat is said or
written - in English or in Arabic - you vill say so. Between all of us
ve can then find an ansver or explanation that will help you.

You have been spcially chosen for this work because it is believed that
you can learn Work Study well and be able to use it for the factory.

. As course tutor I welcome you to this course and to Work Study. I
hope you will find it both interesting and revarding.
This is the daily timetable:
1st Session (A) 8:00 a.m. to 10:00 a.am.
2nd Session (B) 10:15 a.m. to 12:45 p.m.

3rd Session (C) 1:00 p.m. to  3:00 p.m.

-



-36-

Wotke $STody CoOfSE 4--/ PRACT I TIoN LS T\HET“LE

Weee |

i C

‘ ‘ V‘."vod)-\ty \;\r\ 1

\Wrie don eV :tl lﬂ-ﬂ.\kg-d SY‘A-J 1
. N 1
Clwn (Whvo. QoY\-—Q\J-;l' CDL"\N)

(C.N g nﬂ

2 I Mautid Y 1L | Ol eponclas v~ classvorn

(ﬁui k;(l.-. Gy V\.K' Ms)

3 MelRod SYu.J-1 Y | Padiial 2pevilia (n classSroone

‘ L | Mattoa Vo Lt EXavtde (i~ Daisroom

(Cnkcol Bxauminakan)

5 | HeRed Ry §
(MoFium S'ru.j) Plowt Loy ok Al Plowming ¢
Flun “MoRen Shasn| Lowjont o} ok ™

faxeplas”
Weex 2L

L[ Meaked g 0 [Matkd o7 | i
@L\occ;s«i S’oluf\ms) (B'?ynw-dv: b Qﬁoyh)'

2 ﬁd’vm‘ Exerisit i~ c(/wrhq

3 XY ™ [

11- D—UO”\'YH-'J' '1— vesod K =\— {od“vw] ?.4(%;9.

S [Falied SVeum € [Pt SRy
(w wiihing ard presetoln 4
vasairy) | Ot Taehniaras .




-39 - - 4,
Wk 3
Dom Sessnm A d C
U Wove tHeosuatinant | . st C\loSSw.] | N Heasortwant L
[Filun "The Wnfovginig Milnude” (Samend Descuiphions)) :
% [Elewend Dusonphal e Shop ot Praduel
| {1 dica
b Wk tasserivent ) u\.ﬁ.‘ fvadia
(faking)

le T(Q*SY@A.\ { i - Aoss yoew~
] T\h-‘&sv\.kﬁ PmJt‘u N, {-&d’w_]

WeeKWY
| ooy Dodos ) [Fodoy Tinire,  Bresuu

| x [y fada @ wek Messummanr | Prmedie vk o
i Progay et | et

3 (Lﬁht‘h«‘ e dia (’)) el Honsuniwans § | Pz O onsvrm
Nomable Elauwank) |
e florin fooca @) (ake Mamiorimanr b [ fradla (n dbiieme
[Hochim  SYodds, )

—

Privare STQ.)

5
WEEK §°

U Rabing fodiia (8) [Timethdy Kxads dnfodiny  owad
Pt Sring - wp & STudy douiuen B

X e Praddia (6) Wovk Mastuntivsnd T Wk Maasortrant §
(BTary Camyliy)  (Mlwsoras)

9 M&\«I\,\ SM'TM Pmc}’:-u. fn LADSS Yorm~

Le Mt‘\'\'k.‘ C:wufi('vﬂ frocice On Fd’mﬁ

S O‘:%k;“ | MV. Wah lastovmensnt 4 | Coarse S\&MNP‘-')

Werv- T e luvaient (0




-ho-

APPENDIX 3

APPRECIATION OF WORK STUDY COURSE
FOR

TECHNOLOGY ENGINEERS

State Enterprise for Engineering Industries
Iskandariys - Iraq
T May 1983 - 24 May 1983

Persons attending:

Mr. Jusuf Musa
Hussain Ali
Abdul Kardum
Mohammed Jasim
David Mohammed
Alyasin Munim
Fathi Awda

Mrs. Subaila Jabbor
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NOTES

This course vas held to give an introduction about Work Study
to Technology Engineers.

The first part of the course - Week 1 - wvas to introduce techniques
for recording work as charts and diagrams. The second week was to
introduce the ideas of Method Study, with particular reference to the
design stage for products or processes, and to teach about the analysis
of the true needs of a new design or process. The fact that the designer
by his thinking fixes the actions and work of everyone wvho will deal
vith the product is stressed. The third week was about Work Measurement,
standard times and their application.

The same books and films referred to in the Work Study course were
again used.

State Enterprise for Mechanical Industries - Iskandariya

gy Engineers

v ——— —— — —"

Purpose of Course: To give an introduction to Work Study, and in
particular Method Study, to assist Technology
Engineers in their work.

Duration: Ten days of four hours each.

To the Trainee:

In this course we can only bring to you a few of the ideas of Work Study.
We will give special attention to Method Study, which can be used to get
better designs, layouts and working methods in the factory. By improving
these - and getting them right before installation, it is more possible that
they will be truly successful in practice.

The course will give you a lot of nev ideas and kmowledge, and you
should prepare yourself to change your ways of thinking.

It is very important that if you do not understand vhat is said or
written - in English or in Arabic - you vill say so. Between all of us we
can then find anansver or explanation that will help you.
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APPENDIX b

PRODUCTIVITY DEPARTMENT

PROCEDURES MANUAL

State Enterprise for Mechanical Industries

Iskandariya
Baghdad

Irag

14 May 1983
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TERMS OF REFERENCE OF THE PRODUCTIVITY DEPARTMENT

* To assist the Enterprise in improving its activities, towards
meeting its plans of output and profit.

® To do this by investigating any activity in the Enterprise and
finding ways of .mproving it.

%  To carry out such other investigations into productivity as

may be reqguired.
®* To assist with putting results into practice.

% To advise Management at all levels on the measurement and

improvement of Productivity.

'#  To train or advise other persons or departments on productivity

and improvement techniques.
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CONTENTS

A. Introductiom

B. Project work - for users of the Department
c. Monthly Departmental Report

D. Productivity Review Meeting

E. Diary and Registers

P. Section Leader - Duties and Responsibilities
G. Project Work - Department Procedure
"H. Component Studies

I. Time Studies

J. Standard Forms

K. Time Study Code of Conduct

L. Standard Times and Rest Allowance Policy




A. Introduction

This Manual is written to give the complete procedures and technical
policies to be followed by the Productivity Department in carrying out
studies and project work iu the Enterprise.

It includes a procedure for people who vish to use the Department,
and procedures vhereby the Director General and Technical Director of
the Enterprise may be kept informed of what work the Department ig doing
and hov successful the Enterprise is in using the results obtained by
the people working in the Department.

Also included are the detailed procedures to be followed inside
the Department in carrying out its work.

An ihportn.nt note on policy is given at Item L where the standard
times are defined and the method of applying Rest Allowance is
stated.
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B. Project Work - For Users of the Department

Step

(1)

(2)

(3)

(1)

(5)

What To Do

Discuss your problem with the Productivity Manager and/or
the Productivity Section Leader. Explain vhat you want
done and hov you would like to be helped.

The Productivity Engineer who is to do the Project for
you will discuss it with you from time to time.

When he is ready he will ask for a Report Meeting. At
this meeting he will explain his findings and ideas and
ask you to take and agree suitable action, or to say why
his ideas cannot be accepted.

He will send to you a written Minute or report of
this meeting.

All the Miputes of these meetings will be reviewed once
a month by the Productivity Review Meeting and progress
on each project will be reported to tkte Director General
and Technical Director.
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c. Mont De ntal Report

Every month on or before the ith of the month the Productivity Manager
shall make a report to the Director General of work done during the
month.

The report will contain these sections:

(1) Attendance of Productivity Engineers.
Available Days in month.
Name of each person, how many days worked,
hov many days absent, and reason for absence.

(2) Project work during month
Number for each Project
Name of Project
Name of Productivity Engineer
How many days on each project

(3) Projects finished during month
Number and name for each Project closed in month
Total days work on the Project since it started
Date closed

() New Projects started during month
Number and name for each new Project
Date started

(5) Remarks

(6) Date prepared and signature of person making this report.




D.
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Productivity Reviewv Meeting

The purpose of this monthly meeting is to make sure as far as is

possible that the Enterprise shall get some real benefit from the Productivity
Department. It is held to find out vhat changes have been made for each
project undertaken and to produce a progress report for the Director General
and Technical Director. It must meet once a month.

(1)

(2)

(3)

(W)

(5)

Those present at the meeting shall be:
Productivity Manager (chairman of meeting)
Technology Manager (or deputy)

Production Manager (or deputy)
Productivity Section Leader (secretary)

Planning Manager

This is the work of the meeting: /E
Examine all the Minutes of Productivity Report Meetings held during
the month past.

Note all cases where no action has been taken on recommendations
and find out why.

Prepare & report to the Director General and Techrnical Director
listing all the cases where it is not satisfied with the reasons
for no action being taken.

Add to the report a list of projects where it is satisfied that
the project has been properly put irto practice. '

Send the report to the Director Genmeral and Technical Director.
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E. Diary and Registers

-

There are three important record books to be kept by the Productivity
Department. These are a daily Diary and two Registers.

Diary: In this bock, there must be for each day of work at the
Enterprise a record of vhat work was done by each
Productivity Engineer, saying the number of the project
or projects worked on, vhat work he did, meetings
attended, etc.

Project Register: Every project undertaken must be entered to the Register
with its owvn number, name, person for whom it is done,
person doing it, dat started and date finished.

Study Register: Every Time or other study shall be entered to this
rrgister with its own number, name, project number,
date studied, person doing the study.
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F. Productivity Section Leader - Duties and Responsibilities

The Productivity Section Leader is the Responsible Person for the
Productivity Department. He is responsible to the Productivity Manager.
His main responsibilities are:

(1) To see that each member of the Department has enough work to do
and that he does it in the best way possible.
(2) To lead the Department and maintain discipline.

(3) To see that the Diary and Registers are properly kept up
to date at all times.

() To see that each project is carried out accoerding to the
Procedures in this Manual.

(5) To guide and advise each member of the Department.

(6) To guide and advise members of Management on Productivity and
Work Study matters.

His main duties are:
(7) To carry out activities necessary for the fulfilment of these
responsibilities,,

(8) To carry out persopally projects that may be given to him by the
Director General or Productivity Manager.

(9) To take his share in the work of the Department.

(10) To act as secretary for the monthly Productivity Review
Meeting.
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G. Project Work - Departmeut Procedures

Step What to Do

(1) Enter details in Project Register and get the Project
Number.

(2) Write out the Project Terms of Reference and prepare
a folder for the papers.

(3) Carry out the Project.

(4) Make a list of your Recommendations or other results.

(5) Have a Report Meeting with the people who are interested
in the project.

(6) Get them to agree and promise to take action on each
Recommendation, or to explain why it is not possible.

(1) Write a Minute of the Meeting to show who was .~ , when
it was held, each of your Recommendations and ..z action
or agreement for each Recommendation.

(8) Send a copy of the Minute to each persom at the meeting
and put the original in the Project foller.

(9) Follow-up to see that something is done.

(10) Make a copy of the Mipute for the monthly Productivity
Revievw Meeting and send it to this meeting.

(11) When action is complete, or for other good reason, close

the Project.




H. Component Studies

Component Studies are a special form of Project, when a particular
individual component or detail is to be studied, for example, to find
reasons for it being a shortage. There can be other reasons also. In
Section G Project Work, Step (3) you will find it says " carry out the
Project". This section tells how to do this for a component study.

Step - What to Do

Preparation

(1) Get Tecnnology sheets for the part.

(2) Make a Flov-Process Chart Material Type - by seeing

for yourself. Look specially for places where there
are unofficial inspections or parts being rejected
or counted. Make outline Process Chart.

(3) Talk with the Foreman and each worker. Ask about
the shortage and find out what they know or think
about the prcolems they have,

(%) Start Production History Sheets. If you can tet true
(or nearly true) information about the two weeks
already past, do so. Collect every day from now
for at least two weeks the daily number of how many
pieces made at each operation. Avoid writing down

guesses.
(s) Collect the information by going every morning to

the factory.
(6) Find exactly the effect the shortage is having on the

Enterprise. Plan not fulfiled? Incomplete final
assembly? What else?

Make Studies

(7 Time study each operation om your outline Process Chart.
Start vith the vorst or slowest. You may have to go
back to some operations more than once, especially if
there are some important occasional elements.

(8) Look out. for delsvs like heating furnaces, slow

transport, wvaiting for tools, and so on.




(9)

Find Ansvers

(11)

(12)

Get Something Done

~Sk=

As you make each study ask yourself:

How can we ELIMINATE the operation?

Can we ELIMINATE any element?

Where is time being lost or wasted? Why?
How to remove this loss of time?

Can ve make it easier for the worker? How?
Is quality ok? If not, why not?

Are tools good? If not, why not?

What else is wrong? Why?

Decide the real causes of shortage you have found.
Work out what must be changed to stop the shortage:

What must be done?

Who must do this?

What can stop this being done? Wky?
Who must give the orders to do it?

Make a list of all your Recommendations and ideas.

Using your Standard Times, work out tke daily output
for each operation, including all work that is done
by each worker. Use a day of L80 minutes, or 3 hours
(35% of 8 hours for Basic Times). Make a tahle like
this:

Operation | Op. |Technology | Starndard Standard
No. Time Mins/part Daily Output

Arrange a Report Meeting and continue with the
Project Work Procedure - Section G Step (3).
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I. Time Studies and Activity Sampling Studies

These are the steps to take vhen you decide to make a Time Study
or Activity Sampling Study in the factory:

(1) See that the Foreman and the vorkers know you will come to make '
a study.

(2) Get study number from Study Register, and make entry in the Register
in pencil (so that you can rub it out in case you do not do the
study after all).

(3) Observe the work and maxe your Element and Breakpoint descriptionms.
You may want to change these later on. Talk with the workers.

(L) Look to see if there are old studies of the same Job, and if there
are, compare.

(5) Do the study itself according to the procedure: Time Study -
Steps (11)-(28). Activity Sampling - Steps (30)-(45).

(6) Meake Zlement Description sheet and enter study details and results
to Study Summary Sheet.

(7) Collect papers together. Complete Study Register.
(8) Do you want another study? Yes - go to (2)
No - go to (9)
Don't know - see step (27)

(9) Pinish calculation of Standard Time on Study Surmary Sheet, and
to Collation Sheet if more than one study.

{10) File papers. The Study Work is now fipished.

Details of Time Study Procedure

(11) Prepare Study board with Study Top Sheet, some continuation sheets
and your watch. Wind your watch. Have spare pencil ready to use.

(12) Go to the Work and talk with the worker you will study.

(13) Pill in the information on the Study Top Sheet. Take and record
check time.

(14) Observe, Rate and Time each element as it occurs. Write your figures
on the Study sheet. Record any unusual elements or happenings.




(15)

(10)
(17)
(18)
(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

(21)

(28)
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Avoid personal interruptions. Do not sit or smoke while doing
a study.

When finished, take and record check Time.
Thank the vorker for his/her help in being studied.
Return to the office.

See that all sheets are proverly numbered and dated. Put in
order and make tidy.

Add up all your observed times. Total must be within 2% of
Elapsed Times. If not, seek advice from Section Leader.

Calculate (extend) Rated observations to Basic Times.

Using Study Analysis Sheets, work througk each Element in sequence
and take each Basic Time from Study Sheet to Analysis Sheet. Mark
each Basic Time on the study sheets so that you neither omit nor
repeat any times. Do the same for lost time and rest time.

Calculate the average Basic Time for each Element and write it
on the Analysis Sheet.

Prepare Study Summary Sheet and take the average Bazic Times
from the Analysis Steets.

Work out the correct frequencies per part for each element on the
Summary Sheet.

Go to step (6).

Do you want another study? More studies may be needed if:
# There are several different workers who do the operaticn.
# You .are not sure about frequencies of the occasional elements.

# There are big variations in Basic Times for some of the
Elements inside a study.

# There are big differences in Average Basic Times for an Element
from one study to another study.

# You find the studies already made are not satisfactory in some
vay.

¥hy is this?
Can next studies be better?

Go to (8).
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Details of Activity Sampling Procedure:

(30)

(31)

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(ko)
(k1)
(b2)

(b3)
(k)
(45)

Check that your element descriptions are suitable, simple, and
few in number. It may be enough to have only these:

El. Bo.  Description

Technology work

Non-technology work

Talk Foreman or other worker about the work
Wait for work

Other delay, not the fault of the worker
Delay or lost time caused by the worker

ANV &EW N -

Give a code letter or number to each element if you are not using
the ones in (30)

Go to the work and talk with the workers you will study.
Make a list of their names, machine or operation nunbers, part

number they are making, works order number. Put a column number
for each worker.

Decide how you will get your count of how many pieces produced.
You may be able to get a count yourself, or you may need to find
some other way.

Run a trial study for half an hour, to learn what to look for and
to practice yourself.

Analyse the study. You may wish to make some changes in elements
or method of counting.

When ready, make the full study. It should last for at least two
hours. The longer the better. Look out for changes in part being made.

Rate only one worker each minute, and rate them in turn. Record your
ratiag in the column for that worker, on the line for the minute vhen
you rated hin.

When you have finished the study, collect your information on outputs
and take your leave of the wvorkers.

Retwrn to the office.

Work out the average rating for each worker.

For each vofkcr, count up how many times you sav each element. Each
time represents 1/2 minute, so the total time spent is given by
number of times multiplied by 1/2 minute.

Convert to Basic Minutes using the average rating.

Complete the Activity Sampling Sumuary Sheet.

Go to Step (6).
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J. Standard Forms

Examples of each of the Standard Time Study forms are included in
this Manual. These forms are based on those given in the ILO book
"Introduction to Work Study - Revised Edition" 1969, and are translated
to Arabic.

The diagram on the next page shows how they are used:

List of forms:

(i) Element Description Sheet
(ii) Study Top Sheet

(iii) Study Continuation Sheet
(iv) Analysis Sheet

(v) Study Summary Sheet

(vi} Study Collation Sheet

(vii) Activity Sampling Sheet (used separately or in
place of (ii) aad (iii)

(viii) Project Terms of Reference
(ix) Minutes of Report Meeting

(x)° Reciprate Graph for Rating Practice
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(ix) Form for Minutes of Report Meeting (A4 paper)
Part No. Project No.....c..... Report Meeting
ceesscscs Present:.......co000..
mte:.......’.'.l.. ® e e0 060 v20ass00
Agreed Action Recommendations
Signed Distribution:
Project File 1
Productivity Engineer Those at meeting ome copy each




So

90

loo

120
1360
160
1-7.)

OBSERVED RATING

-T1 -

(x)

RECIPRATE GRAPH

50 1301110 100 90 Q0O
TRUE RATING
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§o
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K. Time Study Code of Conduct

Carrying out a Time Study is a personal matter between the chserver
and the worker. It is important that the observer does certain things
to make sure that the vorker understands, accepts, is not frightened
in any vay and vill co-operate with him. This Section of the Manual
gives a list of thethings that each person must do for a Time Study to
be successful.

Before a study is done:

(1) Productivity Engineer must see that the FPoreman knows that studies
will be dome.

(2) The Foreman must make sure that the workers to be studied know
that studies vill be done.

(3) The Productivity Engineer meets the vorkers and is ready to answer
any questions they may have.

During 8 study:

() The Productivity Engineer does not give orders to the worker, only
through the Poremarn.

(5) The Productivity Engineer must not comment or criticise any person
to the wvorker.

(6) Worker and Foreman to ansver all questions about the work that the
Productivity Engineer may ask.

(7) The Productivity Engineer should only answer questions about Work
Study, and his own work, and not about technical parts of the work
being studies unless he is already qualified to do so.

(8) On completion of study, to thank the worker for his cooperation.

After a Study

(9) Productivity Engineer may seek help and advice from any person,
including the Foreman and the workers.

General

(10) The Productivity Engineer can go to any department of the Enterprise
or to any person to get vhat additional information he may need in
connection with the study.

' (11) Productivity Engineers shall conduct themselves in & professional wvay
at all times. Information they collect, or things people may say to
them, are to be treated as confidential and not for general talking
or gossip.
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L. Standard Times and Rest Allowances

Stapdard Times

The Productivity Department works out times for jobs by Work
Measurement Methods, and these are called "Standard Times". The British
. Standard 3138:1979 "Glossary of Terms used in Work Study and Organization
and Methods (O and M) gives this official definition for Standard Times,
as Reference 43032.

43032 The total time in which a task should be completed
at Standard Performance, i.e. basic times plus
contingency allowance plus relaxation allowance.

Standard Times may be given in Standard Minutes or in Standard Hours.
How lonz a task will take will depend on how hard the worker is

working, if averything else stays the same. We can name five distinct
levels of "how hard” and put a number to each level:

Very keen 125 BS
Keen 100 BS = Standard
Not keen 75 BS
Not interested 50 BS.
Not working 0 BS

These numbers form a scale of "how hard” and you can have any value
on this scale. "BS" stands for British Standard, and 3Britis: Standard
Performance is 100 BS -~ or "Keen".

Standard Performance is defined by British Standard as:

51004 The rate of cutput which qualified workers can
achieve without over-exertion as an average over
the working day provided they adhere to the
specified method and provided they are motivated
to apply themselves to their work. This is

. represented by 100 on the BS Scale.

In other words: Standard Performance is the rate of work which a
KEEN worker can keep mp all day and every day without harming himself,
80 long as he does the work by the correct method and is qualified for
the work.

To see hov long a task might take at any other performance you may
choose, as XBS, simply multiply the time (standard or basic) by 100
and divide by X.

i The Productivity Engineer takes into account the rate of working
that he sees when making a study and converts the times he records on
his stopwateh to 100 BS ("KEEN"). Machines are always taken as 100 BS.

[,
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Relaxation (Rest) Allowances:

Standard Times include an allowance or amount of time for rest by
the worker. At SEMI this amount is taken as 17.6% for normal work.
This is the same as saying that 85% of the day must be occupied by
actually vorking as if "KEEN". For work with lifting or moving heavy
wveights, or work near hot furnaces, the 17.6% is increased according
to the ILO table. There are therefore two results for a study. The
BASIC Time and the STANDARD Time. The standard time equals basic time
plus rest allowvance plus contingency allowance (if any).

Application

The Standard Output is the output (number of pieces) in 8 hours if the
vorker gives Standard Performance (= "Keen") and takes the proper rest.

. pieces
in 8 bours Standard Minutes per piece

If there is no heavy lifting or near furnace, this is the same as

(480 x 85 = ko8 ) 480 x 85 pieces
100 Basic Minutes per piece x 100

Certain questions may be asked and answered:
Q. How long will it take to make one piece in the factory?

A. 1If the worker is KEEN, the t{ime to make one piece is the Basic Time,.
If the worker is NOT KEEN, the time to make one piece ir Basic Time
x 100 divided by 75.

Q. How does the Study result compare with the Technology Time?

A. If the Technology Time is for the same method and machine, then there
is some agreement vhen the Standard Time is equal to or more than
the Technology Time AND the Basic Time is less than the Technology
Time.

Othervise: KO AGREEMENT.
This is because Technology Time contains from 7% to 20% allovance
for rest.

Q. What should be used for Plsnning?
A. The Standard Time should be used for Planning with a day of 8 hours.

If the Planning Day is less than 85% of 8 hours the Basic Time should
be used.




Q. VWhat times should wve tell to the people in the factory -
management or worker?

A. Give the Standard Output of pieces in one day of 8 hours. If a
time is asked for, give the BASIC Time, not the Standard Time.
This is because it is easy for the person in the factory to compare
the BASIC Time vith the time taken to make one item or to do ope s
operation.

Q. Hov do you compare Technology Time vith the actual times in the
! factory?

A. You cannot do this because Technology Times contain within them an
allowance for R.A. You do not know exactly how much this allowance
might be, 8o you cannot take it out of the Technology Time.
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