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.~.33~?_1_·~ ------

I reco~:~u:~l~~= ;:;-:~~~a~~:e a~~i~~~ :1~~~~~~~~e ~~~:~=~~, ~~h~:~-~::;::'.!~=~e 
trained in :lark Study and began to carr-J out studies in "':he fa.ctor:r. ':'er.'!s 
of ~eference for the ?roductivity De~ar':ment are given, together ~ith a 
?:-o~edure ;.!anual. :':lis 5ives the procet!.:.u-es f:Jr ::a.r~ring out :iro_j ects ~nd. 
studies, for obtaining practical implenentation and for the for=".al a.~d re~'.:.:.1r 
reporting of progress to the Director-General. ~e ?rod.ucti vi t~r Jepa!°"';::!ent 
should be expanded to 18 people, all to be trained under the gi~idance o~ "':he 
Section Leader. The Jepart~ent should be used to stu~y ar.d i~~rove ~ethods 
~nd set standard times for work in the factor/. 

I 

?roductio~ ~az:agement needs ~ore technical sup~ort and it ls recorr.:nended 
th1t technology engineers be given to Production to heln to overcone tte ni..:!:lerous 
~.echn.i~al problerr.s i:-i ~:1e ~actcr:r. ~~is is a2.so :leeC.~C. ~~ "'!~:.J•,,; ~::e ?rod:..i::-:.: i.ri :~r 
~e;;a...-t~en~ to ·...ror~ ~ore q_'Jick2..:t in ti=.ic;; ::--.. e .~ Jt;3 3.r:d set:.:.nr: s:ar .. .::.a:c. -:r::-:es. 

~he existing ?~cd~ction .:on-:rol S:rste~ is :;a.:.::::, a.~d :. t s:ic"....:.l:! 've ?:.:'\'.,:., 
because that is t::e ·.,.·ay ~:ie ~ac-:ory W""orks. :=:.e :--.3.::a€'e~e::t co!'l-:~cl s~ ... s-:e::. :.3 

i::e~!'ec-:i ~1e beca~se ~he re~Gr"t i~~ cf ·..;ark a.c"';"..la.:.:~,-· icr:e .. ~~r :.~-~ ·"'·~ :-:i:.:.?~3 i 3 ... ~'=~· .. 
i:icorn:ple~e. :':lis is -:::e cause o:- :!luch di!"":-:c~:.:r; ·..;orke:- -::e:-~,.:~a.":~e :~ ~:--: 
:-:ieas:ired; tec!':ni~al C.i~·~:c'..ll:ies 9.r'! hi'lde~1: a..~C.. :i.C er:~ ::as a. ~ocd vi~'\' .. ; s:." ' .. (-.~:: 

::c": ~:ossi"t:.!.e. 

I 
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Work began on this project on 9 January 1983 and continued until tne 
end of June 1983. The project brief was established at a meeting held in 
Baghdad at the State Organization for Engineering ~ndustries on 12 January l?e3. 
vi th Dr. Walid Elias Khidr. The sco!'e of the •.rork to be done vas given as 
!"ollovs; it vas to be done at the State Er.ter:>rise for r~echanical In.iustries, 
Iskandariya: 

( i) Hov to audit or check standards used for 9a..-ts manufacture and 
process planning. 

(ii) Programme ror Work Measurement to set correct standards, includinp; 
training staff and guiding the ap~lication. 

(iii) Development of Stan.darn ~ata Systeas. 

(iv) Hov to set standards and control procedures for Too:room and Maintenanl!e 
work. 

( ·.;) ?.eview of ad.'ierence to ~l.annet! sr:eeds and feeds in mac:bining ar.C. ':o 
?la.nned process times i~ otter activities. 

?eview of t~e organizatioh of work (net o~ 
of ·..rorking. 

an<! 

:':-ie overe.:: ot.~e.::.i·:e :;~ ~~-~ "#C?·:-: t.: ::e :.::::? :3 '*:;J ?::-o· ... :.:.~ : ... ::- J. ·:~~~~~~ 
O;'eration and :1.0ni tori::g ~ ~ ":'.::~ c::-~oi::.:-- ~!'9oC.~~t~:i. ·.-:i :.~- ;:a:: :; .: .. ::-.e -:'::.:-:~:-.- . 
. !.~pe~dix 1 sho·..;:; t!"'.e :ni.r.t~tes o:~ t::is ~eeti::.~ . 

. C..~ter a preliI!lir.ar:r 3~.u-1e:r o~ the ;.;o~k a.~ -:::e ~a~.i:c:-:l', s. re~c~-: "..::.s -~~-.r"!.~~·:.:... 
~:s ;.;as sub?:?itted on 2S: Ja.r.1.ia.."":r iq,33 and :!is~c;ssed 3.t a :'!!e<?tin"' "?."; :::::-:<>.r.:-1:>..:-::.-.._ 
an 31 :a:iua..7 l?83.. :':--ie :-eca?=.lenC.1-t1ons i-:: :.~'":.::. 3 :-~~~':r:. we~~ ~s ~-::.:~·..;~: 

( i) Recr'.li t, train and establish !leonle i:: a. ?roc!-..;.cti ·ri ty ':e'.:9.=<:.::-en-:; 
at the Ente~rise, ·..ri-th a st~en~:;. 0:' :5-~2 e::J":~ee!9s. ~~:-.c 
ir.i tial streng-t:-: i:-.ould. oe 4-5 ene;inee.:-s. 

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

(iii) Improve shop floor data recording by completing job car.ds correctly. 

(iv) Use Time as the measure of per:'ormance, and not tonnage, i:l the 
monthl.7 management reports. 

( v) AA o•.itline programme of work for the Productivity Department was 
given. 

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

11111 I I I I I I I 
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( l) Recr..rl t and train initial staff Febr..iary-ci d A~ril io~~. 

( 2) ~lanatorf talks to rumagement ~ebr-..ia.rJ-A;,ril 1?~3. 

( 3} Job card recording - to start at once. 

( 4) Use of ti.me as "' measure of perf'ommace - to start discussions 
at once and develo~ changes to the computer programr!!.es as socn 
as possible. 

( 5) ~ork areas: :-:id April 1983 onvards. 

The extent to vhich the ?roject Brief vas ~et is discussed in Cha~ter II 
''Summary of Findings and Recommendations". Of the activities listed above in 
the Work Programme, as ~resented on 31 January 1983, the only on~ to be carried 
out vas Item 1. An attempt was lll8.d.e to implement Item 2, but this failed 
through lack of interest among the mel!lbers of ~fan~ertent and Sur-ervision. 

It is noted that this :Project, alt!J.oug:!.: :ione u.-:.der 7?/:7.0/77.'·....,(11.:.., has no 
relationship to t~1e ?reject or Project Document of t!'lat ::-eferer.ce. 3ecause 
of this, it vas nrcessary to discus!c and obtain a ?ro.Ject 3rief in 3rurtdad after 
reporting for wortt on the project. The Work ?::..a.'1 has had to be e·.ro.!. •rec. in a. 
ratter ad hoc vay as the vcrk itself develc~ed. 

As a result of this, soce of the vork done durin? the -r:rc.J ect d.i :~fers 
socev!'lat from the ori~foal iieas. 

7: .. e s~eci~ic ;n1:~cses c~ this re'!"or-': ?-or'?: 

( . ' 'l: ':'c out:ine carried. ,.., ..... 
..,,..,~ 

(ii) To give a.."1 s.r.alysis of sor:!e of ·,::.e ::ia::s..;e:-::e::': :-!"ct::.e:-:s 'l:: ~-::·::. 

(iii) ':'o ma!~e reco?!!lllendations for actfot.. "';o !"e::.ed.7 t::ese ".:r-o·:::e:-::s. 

(iv~ To give gt..l.da.nce on the use o~-- tt-.e ?!9~d.~cti"ri::r :e!':.~rt~er.~ at 3~-::. 

The following were the principal. activities which vere carried out during 
this ?reject ~y the ex:iert: 

(a} Initial familiarisation with the Organization and the Ente!"!lrise. 

(b) Prepare m&terial. for two Work Study Courses. 

(c) Run two Work Study Courses - one for Productivity.~gineers and 
one for TechnologT Engineers. 

(d) Supervise and guide the practical work of the trainee ?roductivity 
Engineers. 

(e) 
~ 

?repare a one-day ser.ina.r on Work Stud;r ~er t~e 3 .... ~ci.a::..i:ed :n~tit'.lte 
for ::!:ngineeri:'lg Industries, given on !.l .. :r'1ne !.1'113 3. 

II II I I I I I I II I II I 
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(~) Stud_v the ?reduction Control Syste~. 

( i;) Systems .-Ulalysis of the ?allow-up System, 
CO?:l.!'Uter. 

I I II II I 

it on to ....... 
...... J.·-

-1 
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A Scort :escription of the ::::iter:.rise at I3kar.d.ari~ra 

General. 

SEMI'stanas for State ~terprise for !:ngineering Industries. It consists 
of a group of factories at Iskandariya, vhich is some 5C km. to the south of 
Baghdad, close tc the national ~cute 3 to Hilla. ':'he installation ~as built 
in the 1960's and early 1970's vith Russian advice and assistance, to ?rovide 
cast iron and steel from sct·ap, to build tre.cto'I'.":> and agricultural. equi':'lment, 
to make nails, nuts and bolts and a fev othe: miscellaneous !)roducts, all for 
use in Iraq. The tractors are built under licence fro1:1. a Czech company and the 
design has u.~dergone a.1.most no change in a decade or =ere. Some o~ tte tractor 
parts are made ir. the factorJ; en~ir..es and. ·rarious s-;-ecial ite~s '.:I.re i.:::"."O!"te~. 
":':~e agricultural e~uipment has been re-designed over the years tc ~ake it suita~le 
~or :re.qi soil conditions, and is assembled a~ost entirely fr00 parts ~ade in t~e 
factory. Wo1kshops have been added for the ~anu~actu:-e of :orrJ tipper bodies 
a~d semi-trailers (articulated trailers). 

?rod'..lcts 

T:le ~ollowi~g ta~le :is~s the ~rinci~a.l ~~~d~cts and i~d:cates ~~e 
a:~~r~xi.r.'!ate =:ontr:l~r q"..la.1ti~7 c:' each. (~is i.s to ~i,.re a~ i.iea. c~ "t;::~ s::.?.!e --" 
t=:.ie ~~te~rise; actue.: 11~~?.~ti.ties co~.:i:l ii~:'~r :'""~~r.'!. ~crrt~ :,o ~o~";h;. 

Cast iron and stee: 

'I'ractor 

Small trailer 

'.".'hree-way r:oueh 
Scanifier 

Cultivator 

Digging plough 

Channel-opening plough 

Tractor shovel 

Scania Tipper Bodies 

Semi trailers 

Bolts 

Nuts and washers 

Nails 

Hand shovel 

I II 

lJO 

100 

100 

250 

30 

150 

50 

110 Tonnes 

30 Tonnes 

200 Tonnes 

30t0CO 

I 111 I II 
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These are pla.~ned ~uantities. The actual out~ut is rather less, and ranees 
~om 50% to 95~, wi~h quite large variations both bet~een ~~ducts an~ ~ro~ 
:nonth to ::ionth. 

I I 

The annual turtlover is of the order of 30 :nillion Iraqi Dinars, c~ ~cich 
about half is the tractor. 

Labour 

The labour force is a mixture of Iraqi and foreign people. The foreign 
workers are mainly f'rol!'l China, and the Far East, with a fev Czech and other 
European vorkers in special jobs. The size of the labour force is a.pnreciably 
reduced because of the var, although quite a number of people have been returned 
to vork at the factory although still in the Arrriy. The present ap-proxfoate 
numbers are available for vork: 

I)e-:>artment 

Production 

~aintenance 

Qual.ity Control 

Stores 
:'echnoloa ( i:lcl. ?_lanning) 

~!iscellaneous :'ecl'::ii ca.:.. 

A.d!!linist:-~:tic~ 

Sa!es and Cc~ercia.l 

Secutir/, Sa~ety and Hea.!tn 

Social Serrices (i:icl. crecbe) 

Lat: our 

l,lL.6 

402 

11 

3 

2C 

Staff 

123 

7" 
'" 
42 

, ~ 

The sub-divisions of numbers cf workers in Production and Maintena.~ce 
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 40 Supply 80 
~ecbanical Treatment 199 Vehicles 64 
Welding 59 Instnments 13 
Heat Treatment 14 Buildings 37 
Paint and Galvanising 38 
TrtLctor As~embly 70 
Agricultural Assembly uo 
'N'oodvork 60 

Scania. Bodies and Trailers 200 

Toolmaking 151 
I 

TQ!AL 1,146 402 

II I 11 I I II 11 I I 
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The ~terprise has to carry a number of workers vhose jobs are to service 
sone of the housing ~~ Iskandariya, to s~~~ly ~ater 'llld ot~er services ~hich 
in a larger ';ovn ;,rould be 9rovided by the town and ::at the factory. 

The total cost ot .. enploying people is a.bout 20~ of the total t:ir.lover of' 
the Enterprise. 

I Ill I I I I I I 
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S!.i~·~·!.~Y CF :::T!:~~~ 
R!::CCr·~·~!D~ .. =:'I:;rs 

Manufacture of planned output is not fulfilled. There are many shortages 
of 'components, which are believed to be the cause of not fulfilling the pla.~. 
Much time is spent by Management in ch'!.sing shortages. The '!'echnological 
Times for ccmponent manufactm-e are thought to be ·..;rong, 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. Again, not everyone in the 
factory agrees with these statements. 

~r~ctical Manufacturing 

, ~ork studies show verJ clearly that work ~etr.ods a.re not ver/ zcod. ~~e 

technolog-J process is altered in the workshops "::l;r '::oth :.'.e.na~er.:.e:::t ar.C. ...-crk=rs. 
:.:a.teria.ls !:andlbg is not focluc!ed in the -:'ec!:no:.og:r ?recess. It ::.s io~e '.':v 
~e-:hods decided :.n 'the ·.1orksC.c~, a.nd. of-ten C.cne .. .,er._r i~ef~ici.~:-:"':l.~r. :""::is ....... :-. ._;ten 
:acot.:r, a.~ds t~ 3crap and l=ses ~arts. 

:7.J: e~o.,.i.;=: a~-:er..ti~:: is ~i"l~:"l :,c ge:.t:~g :00:5 ·:~:-re:4;, ':"'!r=~e!":~: 

:r serviced after. e!".ough. :1te 3":ep o:, an!!e~li.n~ is o:'":en :~:-.e: o·.:.~, 

3. ':'::e need ~o::- an i:ltermec.:.a.~e stcre a:-:.er ?'.)~~::.~~ ar:d ?::--'?ssi::.~ ::a.5 ':eer: 
reco:;:iized a.t'!d i.s '::ei~g ~re~3.red. ~is ·..ri!l allc·..; ~oneer ~:-od.uc1:!.c~ :-·..:.r:.3 :.:: 
fo~;i:lg and pr~ssing. :':1.e sc:"eme pre~ared. b:r t::e :ec::~.oloS"".r :e!a~"":.~e~.4:. :-.a.! 
net beer. passed. to Productior. :::e:-art::i.ent, ·.1hc are :ia."-'i:'.15 t::ei!' c;.;: :a.--o'...4t. 

~. .4..:. thoug!: Q'J&li ty Contro~ :-ta.s detailed c::ec'.-:i:!!l'. s:c t!':e ~!1'1 o :· c:c-:.r.'.~~·a.~t '.::'? - ~ 
each shop, it can happen that an operation cannot =e done because the iten is 
defec~ive from a previous operation. This gives un-recorded scrap and lost 
output. Not all items passed as good can be assembled. 

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

Systems 

6. The manutacturing system is supposed to be by Ba%ch, but.it is never possible 
to identify any particular batch of parts in the factory. Manufacturing actually 
works as if it were Flow, and not Batch. Production Control is done with the help 
of' a COID!'uter. 

I I I I I I I Ill I 

I 
1 
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1 • There is a manual systen in the factcr:r called "':.!':.e :'ollo~:-::"." !?;:ste:i. 
The we::r this works means that scrap Quantities are not ~ro?erly reco~ded, 
and the output figures used by the com,uter are distorted by the Syste~ 
itself. 

8 • The system of Daily Work Scheduling for 
places; it is incO!llplete and not effective. 
advance when any particular operation is to 

each worker is only used in a few 
It is not nossible to knO\l in 

be done. 

9. There is very little actual. recording of the 'llork done by each vorker. ~ro 
quantities are put on to the Job Cards for the work actually done. 

10. There is an elaborate set of computer prograrmies for produc~ion nlanning 
and monthly work loading, with reports of costs, time taken for each operation, 
work in arrears, etc. These all depend on figures from the ~ollow-Up System, 
which has some undesirable features, so the reports are of limited value. 

~anagel:lent 

11. !"ul!'illment of out~ut is rarely conplete, whatever the nlan. :f t::e ~lar. 
is increased, there is a greater out~ut, whicr.. !:la:r be ~ore than was ;si'ren for 
a lower plan. This shows that the capability exists, bu~ the control syste~s 
are not worked or used :'.)rcpet.!.:.·. 

~ .., -'-. 
de and #~at ~e did ~c, ~~er~ i3 ~o 
:.!~~ .. geztent. 

v13-·• -- .: 

-'.- .... ,.,,.:: 
~ ......... ....__ 

workers by 

13. ?actor.r C.iscipline does not see!'l to "::e 1rer:· "'.CC~, and 
ef'~crt of the •.rorkers is not ver-.1 r.ic:h. A :ot o:~ :i.:::e :.s 

. 
14. :Jepartments do net ::>een to b~ ':er:r well co-c:-c:.:.::.~":ed. one ·,;i :r. a..-:.c:.:-.er. 
J:ficial procedures and ~a~er'.rork for gett.:.n~ t~.:.ncs 
another, or supplying things fron stores, 3eer. :o te 
Lack of coordination ::!eans t!':at ne·.r deYelc-me::."':.s 1r<? 
could be. 

General Comments 

·re'!:~r' slow P.:.d. : :.~e-ccr..3~~!.-~:r.~. 
::.?": as ~ell io::.~ ~s :~e~ 

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 di.t:ticulties vi.th foreign exchange. It could be better at this time 
to concentrate on getting better management and management systems than in bu.yi:"g 
the latest technol~gy equipment. 
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B. Reccmaendations 

In this section al1 the Recommendations are listed, but not necessarily 
in the order in vhich they are discussed in the report. Page references 
are given tor the supporting discussions on each RecClllllendation. 

Practical Muu:tacturi.y 

l. Use the Producti'rity Departae'\t, according to the Terms of Reference in 
Appendix 4, to examine and i.ail:"'Ove present vorking methods (pp. 14 + 20). 

Ill I I I I I 

2. Increase the strength to 18 people in the Producti 'rity Department 
(pp. 25 + 24). 

3. Train these people using the alre~-trained. Producti'rity Section Leader 
to lead the training (p. 17). 

4. Follow the detailed Procedures in the Procedures Msnual (p. 19). The 
Productivity Manager should check their execution t'rom ti.lie to ti.me 
(p. 20). 

5. Productivity Re'riev Meetings to be held monthly as described in the 
Procedures Y.anual, to see th&t improvements are made in the factory (p. 20). 

6. A proper work programme tor 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 or the Technology Engineers to Production, to work 
in helping to overcome the technical production problems. They rill. be 
responaible to the Production Director tor doing the Jobs they are given, 
and to the Technology Manager tor doing them properly (p. lh). 

9, Simplii'y the llrocedures tor getting tools from the stores and for getting 
one department to help or do work tor another (p. 16). 

lO. Some review of Quality Control procedures seem desirable, to avoid losa 
ot work. and output inside the work.shops ( p. 9) • 

Systems 

11. Work. tovarda abandoning the Batch idea in ta~ur or Flow for manutacture 
(p. 26). 

12. Uling the pre•ent Plazmed OUtput ti.pre• prepared month.11', give clear daily 
plamle4 output• tor each machine or worker. 'l'be•• U'e to bet put on the 
Dai~ Work Sheet• alzeadl' uecl in some plac .. , u a gui4e ( p. 32 ) • 

13. lxten4 the.. Dai~ WQrk Sheets to cover &ll ot Forging and PreHing, 
Welding an4 Mecbanic:al 'rn&tment Workshop• ( p. 32 ) • 

I I I 11111 Ill I I I I II I I 

I 
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14. Start using the =caputerized. Follov-Up System immediately (p. 31). 

15 •. Require output quantities to be written on the Job C&rds each 
da7 (p, 31). 

16. Devel.op an appropriate and advanced l'ollov-up Pro~ to receive 
daily output figures tor each vorker and to prepare suitable reports 
tor Management on stocks. output, performance, etc. (p. 32). 

11. Develop a Dai17 Scheduling Programe to receive figures t'rom Follow-up 
Programme and to make clail.7 vork requirements tor each worker (p. 32). 

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

19. As an alternative to (16) ~11) and (18), buy a reaey-made suite of 
progrumes t'rom a commercial company or bring in foreign programmers 
for a time (p. 33). 

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

M&nagement 

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

22. Use vorki:ig parties to get better coordination for new developments 
(p. 16). 

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

24. Establish Performance Review Meetings to raise performanc~s and hence 
output (p. 32). 

25. Give careful consideration to improving the motivation of the 
workers (p. 22). 
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,.. 
·~. Pro.iect :Srief - ?eviev 

:'he original ?reject brie! is set out ir. the Introduction a.~d at A~~er.diY. 1. 
In this secticr: t::e extent to "Jhich it !i.as been :n.et is ir.di.ca.ted. 

(i) How to audit or check Standards. The Productivity Engineers ha"re been 
trained to do this and a !)rocedure is given in the Manual (Sections H 
and I). 

(ii) Programme for Work ~!easurement. This :nust be drawn up by thr: ~.fanagement 
of the EnteJ"!lrise, having regard to the size of the Productivity Depart­
ment, and the existence of correct methods. 

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

(iv) Sta."ldards !'er :'oclroor:l and. Maintenance work. ·~tis c?..nnct be si:a:-:ed 
with a +.eam of or:l:r t::r2e i:ra.inees. 

( v) 

( . ' Yl.1 

Reviev adherence i:O planned s~eeds and feeds: as fo!" i te?:?. '. \ • I 
\ - I 

above. 

Reviev of the orgar.ization of work. ':':~is ::.as been st:.i:ii.eC. in so=.e :!e!"lt::. 
:t is disc'..:.SSed in C:-:a.~ter t/i. ~ soz::e syster::s ';:ave been deYised, 2.:l•:'I. 

reco~end.atior.s =.aC.e. Act·...!al i~~l~~er:t .~t ion :;~r the .&t~cto~1 i 3 a·#a~ :eC.. 
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!!!. "~ v. 

The :?rinciple task of !llanagement is to mee"t the production !)lan. This 
does not happen very often. for tvo main sets of reasons: 

(i) Low manufacturing ef~iciency; 

(ii) 3hortages of parts. 

In reality, the second set of reasons·- shortages - comes ~ron low 
manufacturing efficiency. It is a more obvious set uf reasons, and it a:~ays 
looks easier to try to overcome shortages each ti.':le t!':ey occur than to try 
to improve ~anufacturing efficiency. 

':tere are ~ar.:/ t!-::£.n,:;s tf ... 'l.t reduce ~an1.i:'a1~t-..ir:r:~ ~t:~icie!'lc:.". -:-:--~::- -:r:..':. 

be grou~ed u.~der these ~eadi~gs: 

~-fethcds o~ Worki:ie 

?eor.le 

':"l':ese a::-e s·..:.~;·cse-1 ':c ·=~ ~ivar.. l~ 1:.:-.. e :~::.::~:.-::,.-;t :.--::-~::·~::;. ·-·· ~~~~~, -~=--~ 

:r'3.c:i.ca.2.. cie:ai.:.s s.r~ :J:'"':.?~ -,:c~k~C: c~-: :~ :.::--:~ :·? .. c:~~ .. :·· .. ::-o,.:·~:4:~ . .:~ :;·_:-~~· ... ~ ::-: ...... :: 
or even by the ~or~er ~i=3e:~. :o so:e ~x~e~: t~is is ~~: ~~o~~. ~·:: i~ 3~~=2 
-:::a.~ ::.ot enoug~ :·e~::~c:c~r :e~a...~~er.t t!:.cu~:lt i.s ev·'?~ gi.·:en t::. S'J.~:-: -C'~-:~ ~~:; 'l5 
~a":.e:-i.als r..2-l~Cli~z. ::!9 :.::~ ~::e.c:. :a:rout 'J:- t.:~ ·,;crk~:a.ce. 

~ar.ges ~'=-:. ~a.=.e :~ ~::e ':'act:::o:c~~ ?~c)c~s3 ~:·"' ~~~1!~~~::.~r. ~_,.~!':a,::-~~~::":. :~~-:.. .. r::-:(1" 
·:Jut su~h o~erations as ~r:ea:i:l..:, ~or exa.'::~:e, ~·r~::~s a.:-~reci1:..:.e -·r:;~:~~::. e_~8-
wnere as tools do :-to':. :ast, g,:h! cutting s~ee::s :-.a'·~~ to ':e re·:l·~:=ed., r:l-"..-:!..:..-· =~.:.:;::::-.. -
a shortage Of the ?art a!°!'•?Cted.. 

Tools are not properly serviced or looked after. In part this is a nroblem 
of organization, but is also one of control of ':.he o~eration and of tr.e worker -
to see that tools are changed and nroperly looked after. 

Materials Handling is done by production vorkers, often in very in­
efficient ways. It is not included in either Technology Process or Times. 
To get improvements in this area there are tw~ 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 q_uarter of all the Technology 
Engineers should be given to the Production Director to ~arr:v out work in 

I II I II I I I I Ill I II 
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the ~ecto..,.,,. to ~et the ~!'Oduction o~e?"S.ticns vorking nror-erly, :ef~re 
.. .. ..,,, ~ • ... ..... ~,::tes ~~SA ... ..,'""'.,'P"!OO.•S 

'!:'rcductivitv Dena...-t::i.ent cor.i.es to se. n~v '.;.~.::.a.:.··.:. --·· • '·-- - -:··~ -··--· 
• - - • • .., ~lo, 'W'O""k h<• -·•res w-ill be res-oonsib:.e to the ?ro1.uction :lir~ctor ~or •.. e. -- -.-- '=>- - ... 

thA~ ... 0 do -and to the Manager of ~echnolcgy for carrying this vork cu. 
·,.... " ' d "b"' .... ··o ... ks !1e""..,~c·'·· correctly. '!'his arrangement of iivide res!-onsi i ... i ... y .. -· : ·-- ...... _, 

'W'ell in ftr.T maa:r ccapuiies. 

f d b Productl..vit" Department and the ~echnology The changes put orvar Y J _ 

E:ngineers must be carried out. 

?eo-ole 

~lathing gets done except by people. 
enough at SEMI, and certainly the al:lOunt 
is not very high. 

Worker skills are said to be not good 
of ~ork done in a day by nany workers 

Cbservation during Work Studies has revea2.ed. t!:at some cf t!':e ·..ior!-:ers >!o 
!1.0t use the best :nethods; that they chanr,e to less f;ood. r:tethcds whe:1 1::ei:ig 
studi~d and teat there is restriction of output by sc~e (~aybe all) of t~e 
foreign workers . 

'.Ii th no system cf ::neasuring nerfo?':!lS"lCe, ar:C. wi. ~h li t";le i..nderstar.di::g cf' 
this by ::iembers of :::i.anagement, such things ·..rill :ie·rer '::e noticed. '7."ley reduce 
::ianufacturing efficiency, a.'ld nobody knows w!":y. '.Ti. ti". :-:.c co~";rol "!-1y '.':!3.."!af'e!"'.e:-:.-:. 
::cs"; or~ <;ne ·.torkers are '':JC~ ~r" or ··:rcr:- ::r:.'::::?:::::i:-::::·· (see '="'~:-;e 73 

~o :-emed.y this., so~et!ling ~ust be o!'fered to ~::e=. ?a.~.r~!.e:"";.t ~0?9 
a~~or: and wo:'k is one ~ossi'bilit:r, ar..d ~~v:~r; :.i~e c,:.~ i~ ~::c~~e!9. :>..,·-~-· --... --- -
:""'Jr ~xtr:i e~!"ort sr.oU:d. ·.:e :ase.i o~ :·tcrk ~-:~g,s-r..:~~.:. :-:a::.d.~.~=- r:"::::es, !l!"'.i :.~e::;~ 

a.,.. 0 :ic4: yet availaC!.e. 3-::·~:i :-'aJ:!!.ent scher.:es :::!'9:~;: :::e=-ty ::r~b~~~:a ·=~ ::-:~.:.:- .: ..... ~, 
~d .~re :i;:,-t; :-ecom:iend.eC. ~er 5~-~r. 

A ''':'i.r.ie C!'~" arrangement is s:ip;gested. -:'.ac:-. ·..-c::.-ker ·..rou!.C. '::e: ;-iv~ 
;irod::.J.ction ~lan ~or six :iays work, ~ased on ~::.e ".':::.a:i:::e:! ~ss<:?~::·r ::~ 
i:: t~e ·•eek. Al.l ·-rorkers ,...;ho ::crnn:ete ~=~ei.!'9 ~:a::, ·_;i~l': 00001 c~..:ali:~. 
7:!'le er..1 of t::e fifth C.a:r ·NcuJ.c! Oe 3.llowe1 ~o -:a:::? ::~e s:.:-:-t~~ :.a:r 9.S ::c-:::a.~­
na less or ~enalty to ~he~. 

Equipment 

It was often said to the expert that the pla.~t and equipment is old and 
unable to work a.s it should because of its age. ~.fachine tools which •..rere 
installed nev when the factory was built, or since then, should not be considered 
''old", at least by European standards. Plant and eq,uipl!lent that is not looked 
after by the workers, and may not have been properly maintained as vell, will 
break down more often, and may not be able to work at the designed s-oeeds 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 tra-:n the workers in 
taking care of equipment of all kinds. Such training can be done in nart in a 
classroom, but mainly !y the Foremen~ during the working day. The Foremen, 
therefore, need some preliminary training in care and good use of nlant and. 
equipment. 

!t is not possible to cor.unent on the maintenance of the equir~ent because 
the expert has made no stuey ot this activity. 
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Jrf';ani~ation 

If the organiza-cion is ;r!"Cng, 4:.he!l ~ant:.:'acturi=g e:":"icienc:: • .,..ill 'Ce 
reduced. r:'b.e organi::ation that a~fects :.:a.~t:~1=tu.ring e~ficier.c~i is ~!'-,_e 
whole system of planning production and reporting what has beer. done, 
together vith all the supporting vork of tools, stores, maintenance and 
so on. The proble!!!s of production planning and !'ollov-un are discussed 
in detail later in this Report (Chapter VI), and a number of recommendations 
are made. 

Although other parts of the organization have r.ot been examined in any 
detail, it does seem to the eJC!>ert that the various departments at SE!!! work 
in ver/ isolated ways. Each one seems to work on its ovn, al!:lost as if the 
others did not exist. For one department to get the services of another 
seems to need excessive official paper-passing. 

?or new develop~ents, it would be better if definite s::!all ~crking ~arties 
were to exist, consisting of representatives of each de~~..rtment conce~ed. 
:'!:ese would guide the develor._.ment and see th~t im~ortant ~·-~1·n~_.s d"d • t . ... ... ::.. no., ?e 
forgotten or done wrongly. . 

':'hese • .,orki::ie :riarties '9"0uld be used f'~r sue!". things ~s, fo!" exaz?rr:e, 
these: 

Installing the cm:muterizei Follow-:.:~ S-rstem 
( ?rod':.lcticn, ?lam:.ing and Co::!nuter =~~-:·~. ' 
:rev Shovel ?~o~::.~tio!'l ~ine (?o~~inr: :!.!'".d. ?:=-~ssi~;::, 
~ec!":!1o:c~.r, ?!9oC:;.c~ i "r-: "::r, ~~ai=-:te!'le.!'lc~' 
r'L"'l"J ot~e!"' ~e""'. ~e~re:o~:"~en't 
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A. ':'rainini: in Work StuC;r 

Training of ?roductivity !!:ngineers 

~his training had the objective of giving Work Study skills to as nany 
people as could be made available, so that they could carr"/ out Work Study 
investigations in any area of the factory. Because time was linited it was 
not possible to do ~ore ~han cover the verJ basic skills of Method Study 
and Work Measurement. Further development must ~e~end on the ~ersons trained 
making it their business to extend their knowledge by '9rivate stud:r. '!'r.ere 
does not ap~ear to be any person in Iraq who has any more tha...~ a rudinenta?"'r ·­
knowledge of the sn~cialisation of Work Study. 

Although on 3l .fa.~marJ 1983 the recornr.:.ec.·a<:ions :ta::e •.1ere ~er a ':e'l..".'l :):' 
:5-13 engineer5, vith s.n initial erou~ of :: .. cur or :-:.~rf?, it · . .:e.s ~~:. ~1a~c?: 
before a small gro,.ip of t;,o enginee:-s ancl one tec!':~i=fo.:: was for.:ied. ':''.-'.e::­
naces a~pear in Appendi:c 2 ··?roducti vi ty Engir:ee~s Course··. 

A coi::plete cocrse was const:::-ucted, . .,ti er. used t~e ;.;e 1:-knc..,.., :-:o:-f: ::~ ·.:d.~: 

te~too~ ~mblis::ed ty the International r.a::c~ :::~fice ( ::cf'l adi. t:c:::). ..'..:::: 
. .1.ra~i= tra..'1.slation ·Nas ava:::able fer t~is :eek., ~~d. ins't~uction ... ..r3.s ·.::~.!"!'-: e-:. 
-=~:. in a :;iixti.lre c~ :~::g:ist a..~i ;..r:i":i.c (cc~-:es~r ~-=' ~r ... ;a~:.1 ~a.::e~, ·-:~.·: 
:-::.~r:::r. assisted. ~:::-i::·.,s::ou~ t:-.e cou:-:;~ a.s :::-:~~~~~~:""'; . 2c·r.-e !"':.~te:; ·..:e-:-r:: 
·,...:-:::-:4er. s;iecia:l;r ~-:;.~ :.:-.i.3 ~ccrse, a.r...i ex-::-? ... ~:s ~!90~ . .:::?:e~ ~":a::C~.!9:l ~ .... ~!'9::: 
·~ :.~ ::::!glis!:) W-=?!9~ ~1sed. Se·l~~~: ~il-~.s ·.:e~e ~.:J!"'~o:J·,;~d. : ... ~-::~ ~~a~io:!3.:.. ":~r:"::-~ 
(~0~1s ul ta.nc:,· ar.d :-:anas·.?~e~t i:l 2a,..!~.C.ad.. .,.'\.: :-:~c,'!~~;:: 7e~r ~..::: ef·..ll, :. ::es e :·:. ::~: s 
.. ..;e~~ all ..,,~r:r o:i a::! r:itt.e::- 1a.te·:. i:: ::-.e ~:-~s~~"':,g_--;:o~ ~=-- ~-~.:;~k ~~:..:.":~:. 

3~!"',.lcture is .~i ·1e:'l. ..:.:: t!':e s~ecia.ll:r ·,.rri. :-te~ ~c~es 
~ext~ooks are col.l~c~ed separately :--ro!l ~!':i..3 !9-?~cr"':. s:--.o~d. it ""'o .:o ... .:-~-4 ....... .... ___ .,, ____ .•. J-' 

t·:-~in r.:ore ~eo~:e i.:: ~·:o~k Stud::, t?:is course can a.ri:ain te us~d .. s~:-1.::e a:.: ·~::e 

:=aterial is ava:i:ab2.e i:'t S:::'~! a.nd Jaehd.ad. 

The course was designed. to last five ·.1eeks , fi •re days a. ·.,eet:, ·,;i :.:: 
6 1/2 hours tuition and practice per day, giving a totai of 162 1/2 hours. 
This was achieven. 

On completion of the course the three trainees were given projects to 
carry out in the factory, under guidance. '!'hey were encouraged to make their 
ovn 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 si~uation. This was considered to be better training than 
the easier course (for the expert) of Just seh.:ing them out to collect data 
for him to study. Such an approach would have done little to develo~ the trainees. 
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The level cf -:..m,!ersta:..di::.; anC. skil: reac::.ed. '.!:,.. t!':.e 't~:-ee ~~::!.:::.e~s 

is not less than that •~ich •ou.!.d be reac::ei by si~i:ar ~eo~le ::...~cer 
si:nilar training in 3rita.in. ~ey are canacle of ta.kir.ss a si~nle ~ro.~ ect 
such as finding the causes for a particular ma.nu~~ctured com!Or.ent to be 
in short supply - and collecting the necessary data, !!1.8.king tiI!le studies, 
analysing what they find and presenting their findings to management. ':"he 
difficulties they face in the future and those of ~aintaining enthusia.s~ 
in the face of management apathy or resistance, and cf maintaining their 
ovn self-discipline and integrity of work. It will be all too easy for them 
to lapse into very slipshod w~s of working, in the belief that many of t~e 
points of technique they have been taught do not matter and can eesily be 
ignored. 

Further trainintr of ?roductivity Engineers should "!::e done by, or at 
lea.st directed by, the Section Leader (Mr. Javad iCa.dham) because he has 
personally been trained and prepared by t~e exrer';. 

Training for Technol~ ~r.gineers 

The interested generated on the course for ?roductiV"it:r ~ngineers ·.oa.s 
such t~at the t:-ainees asked for, ar.d got, .3.ut::ority ~"Jr a suitacle 'fo:-~: 

Study cota"se to be given ~~r ~echnolcg-J Sr.gineers. ::~is coU!"se ::a~ t~e 
objectives of giving Tec!':::.o:!.ci.;y ~gi::.eers a."l ·;.."ld.e!"sta."":di:.:p; c~ -..-~at '11crt 
~-!easure!!lent :i.3 .~":out, a..~d o:' ~ivir.g t~e~ an :::s:;:::-:. ::r:c tte ·..:.se 'J: ... ~·"~:.:-:c'1 

3-':~dy #"!:e:i t!:e~r are -iesi~~i~g ite:ns for ::.a~ . .:.l:.,,:>.=t·~~ er C.e"!e:c~i::.;: ~=---~ 

A tc-:.'32. o~ ei.;!"::. :'e~~::clo~- ~:;.s:::-ee:-s -~:.t.e::ie·l ~:-:e :c·..:r:;~. ,.....,.,~:-,. ~-=-1--.·="2 

;?.;'~ear i:: A~::er.di:< 3 ·':-ec~:::olo~,.. Enginee:-s '.:.:;·.iz-'se··. ,,-\ cG::~:~te c-:.·..:.~s~ • .... ~: 

3-t:·.ia.:,~ in En~.!.ish and Arg.bic, ~C.·.;it!"t :"?ateri1: s~ec:a:.1~ ... ·..:ri":":e~ :;~ ::;e s:~":.1 -~c": 

o.;: Method Study in :esig::. ?:-ac"tical ~xercises i:: ~a':a co::ectio:: ~::::. ::~s: .,.::. 
1r.a:::s:.s ~-rere car~ie·i Oll't. ~re ~ractica: t!"a:=-:.:.::,~ ::: ~·;c~!: ~!easu:-e~e:-:-: ·-...~~3 

~:·;en. A;pt=!:idix 3 ~c::'tai:is -:!"' .. e cou:-se ·S~~·..:.:t~~e. -:'!":e a:eci~:: ·r · .. r::i ~ ~=-:: ::·,J~ es 
~d :-e~erer:.ces ar'? ~c!.:e~:ed. 5;~9.ra.t~l:t : .. !9C:rt '::-_is ~~.,...c~4:. -~_:..: ~·:·_:_!"'s~ -:~·~::: 

·:;: ;.;..;:;eC. ~ai::., 

::i Apper.dix : • 
are rather more 
the whole ~int 

::~.e :-en.s1J:-. :~:)r t:,is is :;~at :::e i~e:-::.s .:.!"l Method .--:·..:::·.· ::-. >s: :·;. 
difficult to grasp, a."ld if' tl":e instructor is no~ ~ui:..·r <i•.oe.re, 
of the training might be missed. 

The course extended over three weeks, five half days a week, ~ith three 
hours instruction each day giving a total of 45 hours instruction. :t was 
~eld 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 nev view of the 
way work is carried out. 
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3. .~.cti ·~i t:r 

!::::roduci::g ;;ark Study 

In Britain it is fairly usual to make some formal announcement in a 
co~any when Work Study is to be introduced. This is so that everybody, 
including the workers and their trade union representatives, shall know 
what is happening and why. A definite policy also needs to exist, preferably 
as a wri~ten document. At SEMI these steps do not appear to have been taken, 
or at least, the expert vas not involved or asked to advise on thei:i ~hen they 
did take place. 

A short course was devised to introduce the idea of ~ork Study to 
me!!!bers of production management. This was to last about six hours, at one 
hour -er week. After the first meeting, atten-iance fell to one or t.;o neople 
on.:y, although seve::-al re-arra.ngements of the da:r and tir:e of the !!!eeti.:-:.s.;s 
•.;er~ made. As a result. the course va.s nl)t ~roceeded with. !t ha:;; not '::eer. 
~ossible to give any instruction ·::>r training ';o the senior l:la!lagemer.t or 
~irector of the Enterr.rise. These circumstances ~ake it ~ore, rather than 
less, difficult for SEMI to use and obtain real benefit fron its ?roductivit'r 
Department • 

. )f'fice ACCO::'!:!Odation 

Af':er sol:I~ discussion, a s:Uta:le o~~i~e ~as r'"~"'.._O_<::' ... _ ................ ... 
-::ie P~cducti vi :.y :'e~a:--:=en~. :'::i. s i:; i !'l ~:-.e :!.a:.:l o~fice t:.i!.di::~, r:ea~ -:.'J 
~=:e 01""fi.ce o~ t~e ?rcd.t;~:.i.·;i-::, .. /?:..~r:i~g :.~a.r..a.b~!". A ~:iro;-·:>;:;a:. "::: :c=a~e :::e~ 
i!l t::e ra.~-:or:r i-:sel~ -..;as., fo~:;.~s.tely, !l·~t ~a.::-!·i~d cut. Such :1. loca~io~ 

-.ic·..L...:l C.c nothi:!g ~o gi. ve t::e~ ei the!" sta~t4s c~ ~an•te:iier.t ·..:cr!:.i~;'; ct;::i: '"::~~s. 
:Iei-:t.er ·Joul.c! it e:'ls~e ~::a:: ";hey spe:iC. e!lcu~:: ti::'!.e ::~ t::e ac:.::.a: c'"r:se:-·t~~::::-;~ 

of ~ark. This ~ill take place if the tea= are oat~ ~otivated an~ ccr.';r~::ea 
;ro~erl.:r. 

:'h~ Prod•.J.ctivity :;e~artr:ter:t is orgar.iza-:ic::ally separate f'ror.: a:-.:r ·::it!".er 
Department. It is headed by a Productivity >fanager (at present the sa::ie 
person is also Planning Manager) , who rep•:>rts directly to the Director General 
of SE:·!I. This is a. sound arrangement. T!:e ~epe.:tment neither ha.s, nor req'.rlres, 
authority over any other Department at thE! Enter;irise. 

Procedure Manual 

A Procedure Manual has been prepared and appears at ppendix 4 "Procedure 
Manual tor Productivity Department''. An J.rabic translation has been made, but 
not included in this report. This manual contains procedures tor uses ot the 
Department, for the way projects and stud::.es are to be carried out, for the 
vay Department records are to be kept, for reporting progress, and, very 
important 9 a full procedure tor the tollo•l-up of implementation so that the 
Director General of SEHI can knoY what has not been done a.nd brino; pressure 
to :iear on his managers. ·--

One of the three trainees has been nominated as Section Leader of the 
Productivity Department, with responsibility to the Productivity Manager. .4.n 
outline of ,his duties and responsibilitir!S is given in Appendix 4 Section F. 
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'!.'he day-to-day vork of the Depart~ent should be supervised directly 
by the Section Leader, as indicated in Apnendix 4 Section F. In particular, 
he ~ust ~aintai~ discinline within the team and see t~at work is 2:ways 
available. The ?rocedure ~4anual calls for a monthly re'!"'ort 'Anpend ~x u, 
Section C} of man-diiys on each project, days absence, ;;rojects sta.:.:~ed and 
orojects er.ded. 

'!.'his report. is based on daily diary entries, v~ich are cal:ed for i~ 
Annendix 4 Section E. Keeping a dier.r up-to-date is imrcrtant. It is 'Jt'.-:_;r 
e~y for the days to slip by vhen one i~ doing investigations vork, and a 
record is essential if effort is not to be wasted or lost. ':'he::>e diary 
~ecords are inten~e~ to ~rovi~e info~ation ~~ t~~ ~~.inn:r.~ o~ t~e :e~a~~~e~~-

?e~ortir:g ~mplemer.ta.ti~Jn of ?ro~ e·~ts 

~o check t~e effectiveness o! tte ~e~a!":.::er.t -:he~e =t;s"t. ~e ~ ~!c~r~:::..~r 
?roducti vi ty Revie•.r ;~eeting, as described in . .:..:;~e~di:c '... Section :: . r:i::::; 
::.eeting, chaired or :ed by the ?roducti·rity "~ana~er, ·..-ith t!:e Sect:.on '.:..e"!.f.er 
to ":ake notes and w~i te ~he re-pert or !':li:l~tes :J ~ -:::e ~ee~i::g:, i.s i!'::':e::·i-e.-: 
~o :rir..g :ressure ":o :ea~ on tte ~ar.a.~e~e:::. :J~ :":.e ::~-:e~~!'9ise :.o 4:3.l-:~ 
0::-:3.ct:i. cal ste;is to c3.!"'r:r out ir.rrro'tte?:e~'.:s : ... ,:::.:::: ::.' '": ;.e =~~ :e.~~:;:e:::"' ::..:-.. ::. : :J 

·..;::ic~ .. :.::e ::ana~er.ie~t ::a7e ag~eed. ~1:~ ~est:.:: ~:- ~:-::s ~~~4:.:.:: 1• :.s ::-:-:~::-!~--: 
:~ t~ 3. !9e~o~ 'to t::e 1:i:-ec-tcr ''ie~e::-al ~:- ~:: :~"".""~c ... ·~~-e:::.s ·..;~~:.-::: :--.~-, .. ~ ~-::"'!:: 
1~~::9e~d to :::.:. r.o~ car:-:!.eC: cu~.. It is ~::en a~ :·:: ~ ... ~i:: ·::: :!':.:--.~ ":"'?9es~·.;.!"-e :~ ~'.J 

::-: ·ices 
:!"1.e •.11rork c!' 4;te ~er-art~er:~ w'ill :-ai: a::C. r:o-::::.::.:7 · ... -:::. :--.?::-:';'~!'";. :.c ==:3.~'" e :-~:~: 
:-er the ~et"ter. 

r:-~e technical contra: ~f the work of ~~e ~e~~~~~~~~ is =o~e ...;.; ··~.: ...._ .. ~. -- .. ·---""'' 
as it :-eqaires 'tl:a.t 11.la:i ty cr..eci:s "=e ::a:.e ::/" :l. ;'~!'s:~ ":ii~:: 3c~e ~:~a1',·:.e~.~e 
and understanding of Productivity St~dies. 

~e Procedure :.ranual in Appendix 4 gives very clearl:r the ste!'s :o 
be followed in ca.rr/ing out any project. These a.re listed in Section G of 
Appendix 4, and can be checked or audited by seeing that the project papers 
a.re in fact correctly made up. For projects that are specifically "component 
studies'', a more detailed procedure is given in Section H of Ap-pendix 4. 
Again, the project papers should be made up in accordance vith this procedure. 
Similarly, the detailed steps for a Time Study are set out in Section I of 
Appendix 4, and the Time Stuey papers and forms can all be checked for neatness , 
completeness and accuracy. It is veey desirable that the Productivity Manager 
should make regular personal checks on all of these procedures, so t~at he 
can ensure that pro~essional standards do not fall. 
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V. A??LICA'!.'I0N OF' WCF!C S':'t'"!J! 

A. Using the Productivity Denartment 

'!'he recommended Terms of Reference of the Department are gi·•en in 
the Procedure Manual in Appendix 4 • They are as follovs : 

* To assist the Enter'!-rise ir improving its activities, tovards 
meeting its plans of output and profit. 

* To do t~is by investigating any activity in the Enternrise a..~d 
finding vays of improving it. 

* To carry out such other ir.vestigations into productivity as ma:r 
be required. 

!f 

* 

!o assist ~ith putting results into practice. 

To advise Management at all levels on t~e :::ea.surer.tent and. 
i~provemer.t of ?roductivity. 

* To -era.in and. advise .J~~er :-·erson3 or de-:Jart::ient3 or. ?roducti•::.t:.­
a.~d i=pr~ve~ent ~e~~si~~es. 

!:~ese :'er:is Cf ?e~e!9e!"?.C~ ~e."te been d.:-g,·..r~ ".l~ ~C ~: .,:~ ::-:e r~~e.~4:::::.e::-: 
enoug!'! sco~e to :e ~tsef~ t'=> th"1 ~r:ter:ir!se. ~~e :-e~art=e~:. s~ou2.1 !':~~ ~e 
~~stricteC. ~o s~t:die3 =~ :·!e.n~!'a.ctu.ring acti·;:~:es, a:-:!"lo~!-1 1-: ::-.e s4:a~ 
t~ese may be t~e limit of its capability. 

The operation of t~e Je!'art:::!ent is by ::s.·ri::~ :.I!~i·ridual r-ro.~ec':.:;. 
Each ;iroject is se:f-cor.:.ai.ned and can be a3s:.,:r.~c t::i a ?rocu=ti ·:i ~~r :::::~:.::eer 
accordi::g to ~.is ,::a-:"'aOi:..i~~: ,g,nd 1;~e e:~ec4:t?d :.:.:'::-i~~~7 o~ the ~!"c.~e:4:. 
r:i:~ ~o:-k load of tr..e :erar"';::ierrt !".'l".lSt ther'?~tJ~e :c::sist o~ ~ :ist ~:' :-r-:.'e:;:~1 
to be dcne. .A riro,ject can Je to investigr.!.te t:-:e ~e.:v,,4!'ac~~e o:' a. .,~r· .. ::~i:a:­
part; to audit its technology ::lethod and time; or it mieht be to carry out 
some other investigation or study. A work programme needs to be drawn up, 
and if it contains studies o~ ~articula~ ~arts, it Must be noted that 
enough of these must be listed so that there is always work available to tr.e 
Department. This is because it may be a week or more before a particular 
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 Prol\uctivity Manager, possibly 
with advice from the Director General, must determine the priorities of 
completing projects. This should not be lef"t to the Section Leader or 
members of the Department. 
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!t is very desirable that vhen discussions take nlac~ about 
?roducti vi ty (but not ?reduction, usua:.l:.;), t::.ere s:i.o....:d. be ~rese:-l":. 
a represe~tative o~ th~ :'epart?:lent. 'S.:.S should u.sua.J..ly be t!-:e Sectio:i. 
Leader. 

Too much must not be expected from this ve:cy small team of only 
thl!ee people. At SEMI there is much to be done, and this Department 
needs to be strengthened as soon as possible. All persons vho come 
to vork in Productivity must be given at least as l!!Uch training in Work 
Study as the original three po!Ople. To do Productivity work vithout 
either the training or discipline of Work Study is a vaste of time. ~is 
has al.re~ been proved at SEMI in the earlier atte.l!lpts to study ar.d 
improve Productivity. 

B. Future Work Programme 

Discussion 

T!:e small size of the teB..'ll mea.ris that a.:-.y vcrk proi:rru!!I:le r::.~t '!:le '.ioces<;. 
~o carr-J out a. thorough investigation into a co::iponent that is al..-a7rs in 
shortage (for exaI:!ple) ~ill take fro~ two to three and a half ~an-week5 ~or 
a ?roductivity Engineer. A si~pler in•estigation which is cnly to check ~ 
:'echr.oloeical tize will reriuire two or three da:rs. :ioweYer, a.s soo!"! as ~r.y 

investigation is b"?g--..m, so ~any thi:llSS are ~, . .L.""lC. -:o be wror.~ that a lo--: o:' 
·wc!"k is imrieC.iate~y ~::-~ated :.c ~r:r :.o ~~:.t t~ .. e~ ~ig~:,. :-:. is these t~.:.!:~S 

-:=:at are ca.usi!'lg :'CCr c~:.~t.r:, a.:t:>r:g "',,,,i t:-t scr.:e seri.::~s fa:.:ures i~ ~a.::~~e=-e~-: 
s~r3ter!s and at-:it~des. :':;.ese ~re C.i5~usse~ in ~::ap-:e:- 7:. 

::-.. e?'e are cv~::- 2 ,,:;cc :..:~:-erer.t pa.~s :ist~~ :.n :.he !'ec!':nolo~ .... ~,C-::l ~r!.3~ 

on t!-:e co!:!-puter, 'Ji~:: sc:::e ::; , ;.;·-; :!i. :!"~ere:r: ~~e:-a~i·:::s a~:i :ec~::c:Ji::, .. :':::--:.e.: ~ 

T~i:5 indicates t!"".e :na;s:ii t:ide of an:r ,.tt"ork ~·~easurenent er ~·!ettod 3t~=.:, .. -!"'c~:-a=.::e. 

':'he ?roject 3rie:' ( . .:..:-:_;end.ix~) ~ives 3. li.s: :)~ ic~iviti.es. ':":-.ese 
st=marise 

( . ' l j 

' .. ' 'll, 

(iii) 

(iv) 

(v) 

(rl) 

as: 

Set correct standards 

Development of Standard Data System 

Standards and controls for Toolroom and ~faintenance 

Review of adherence to Planned Speeds and Feeds 

Review of the organization of work 

Of these, item (vi) is not for Work Stuey. 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 ever/ o~eration there are thinps that are •.r.-on~. 
rools are not in good condition, material has not been nrcnerly heat treate~ 
or annealed, materials handling is badly arranged and carried out, ~arts are 
not properly checked or inspected, and the original Technology process is not 
being folloved. It is not unusual to find that the information held on the 
computer for the Technology process is diff1erent from what is actually being 
done. Noting th&t there seems to be a very rigid official system for changing 

II I I 11 II I I I I I II II Ill 

I 
I 



I 

Ill I 

-23-

~he 7ec~~o:o;y ~rocess re=cr~s, it is rat~er s~~~isir.~ 
differences s~ould be a.llowee to exist. C~ cc~se, t~e 
the syste~ ccull ~ell ce the cause of changes being made in t::e factO!"'J 
and :lot bei::g recorded o:-:. the co~puter data ::as e. 

leaves three activities for Productivity Department: 

( i) ?~-measurement of operations. 

(ii) s·.;andard Data Systems. 

(iii) Standards and controls for Toolroom and :.~aintena.nce work. 

(i) Re-measurement of operations. Of the 2,000 or so parts listed, about 
18% are bolts, nuts, washers and nails. 'I'his leaves about 1640 !lanufactured 
par;s. ':o audit ea.c!'l cf these, including all t'.:e ·,;ork of t:?"::fo.E'.' to "'.~t 
tooling ar.d work~la.ce ~et:-~c,ds i~-proved, re~resents :(~Q x 3 = ~,::2"' ::.e..!1-.. ..;=e;:s 
of -.,erk. One ?roductivity aigineer •.;ill give 4.S w-ee::s in a year, a:'te:­
allowing for ho1.id.ays and sick:less. From ti:is must be taken 2 1/2 ·,;ee!-:s :c 
a.llo·"" fer the i~"ternal a.dnir:i3tra.tion of the ~e~a~=ent., :ee."linr 45 "T_./: '..;ee!:s 
='er year. ~!":e 4 ,J20 rr.e.n veei':s of ,.._·ork is t!':er~ fore equal to l·).'3 ~a.~ ~l'~e.rs 
of work. '7."lis nay see!!l a let. It inclt:.des ccr~~ction of t::e C.efec:s ::.:: 
present ~..!t~ods. :r tZ:i.s .. ..,.er~ done - a...wid. r.::::-: a:11~iC.ed - ~:: ?rcdu.c-:i~r:, ~::e?l 
a. si!:l)lle re-1'!1.easureir.e::t a.r..d setting new stan:iu.rds ·,;ou.!.d t 9..'i<e '3.::cut c::e s ixt '.-:.. 
or :3 ::an-years o~ ?r~C.ucti·v·i::r ~e~a.~~err: e:"'~~r'"':. 

Fron a ~ractical vie~?cint, t~e correc~icc o:' :he t~ings :~at a~~ ~=-en·· 
in ::ta.."lufa~cturinp'.'. o-re:-atior.s is soin~ to ta.k~ a =-~ .. ::-ge r...,,~-: c·:' ~i.~i:: - ~ ..... .:-: ...... 
in ~an yea~s a.nC: a.=::..ial :tea!9s., 'tees.use t:--.. =re :_3 s:: :::~_;c;: :o te -::o::e 'l.::~~ :: ..... ~::--~-=s 
can~ot be ::iade .. rer:,r 11.lick.::r at s;:.~:. ::., tl':e :::ar.. :,·e9.r'3 ~o:.4 co~~ec:.:.::~ ~~-e 

~et.=:cda are cot ~ro .. 1i ied. h:r ?rod:..lcti vi-t:r :e...-; ar-t::!en~, t:-.er: :.:-~e:t :::us~ ~ ~ 

provided by ?roduc"tior. and. ':'ech:-:.ology !)e"'.'a.rt~er.::s. ~'!'o c!".ar:>Te or i:::~ro·:-e!".'.e:'!: 

can occur without t!':.is sucste.ntial effort. 

The present available ca~aci t:r 
man ~eeks in a year. ::':;.is coC:.:d te 
this: 

Component Studies 35 at 3 ;;eeks each 
Other productivity projects 
Training more ?roductivity Engineers 
Internal administration of the Department, 

progress reports, meetings, etc. 

~ •• • ...... ~~?9 .... ~ .. ..-..... ----

105 
13 
l~ 

3 
144 

The 18 man-weeks for training is to &I.low the Section Leader time 
thoro~hly to prepare himself to &'\Ul a training course; to run a course of 
five weeks for new Productivity Engineers, and to supervise their vork for 
the first eight veeks after training. The upper limit of size for such a 
course would be six people. If it vere decided to train 11Y.>re, then assistance 



- 24 -

~i~h the traini~g •o'U.l~ :e n~e1ed, per~a~s f:-c~ t~e S~ecialized :~s~:~u~e 
for Engineering :ndustries or one of the training establish~ents in 3aghiad. 
A.."lY training given must :e based on the course eiven in Ap~endix 2, to 
ens'.lre wiiformity of understanding. 

From this, it follows that the first year's York prograrnm! should. consist 
of Component Studies, and a list of these should be dravn up iy Production 
~.fa.nagecent and the ?roducti vi ty Manager. It would be good if the same 
list were used as a programme for Production and ~ec!'lnolog-J tc ~et the tooling 
and Technology processes correct in advance of the Productivity Departnent 
York 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 
net very many ';)laces in production where they wculd :ie of value. '!bey would 
be of use in deve.:cpi::e s~a::Card ti.:?es ~or sue~ operatio!'ls a.s .:-J.i.12..ot i!'li::.~, 
possibly so:::ie in !'orgine; and in welding, ar:d not ·rer.1 ~t:.:::i else. ::!'l >!ec'.:ani::al 
7reat:::ient all the i::a.chiner"J ti:::ies are con~rolled by the sneeds anc ~eeds 
chosen, so there is no rea_uirement for a new standard data syste::i i:: :::is 
·..-orkshop. 

T:le !!lain benefit !":-om Standard De.ta Syste!'ls is •.;hen the:-e are al·..-~~rs 
~e"N ;roducts to :,e =ia::.u!'ac~'..!.red. ':':~is i5 ~ct :~e c~se a.t g~~!. In a.~~r ~"l'?r..~, 
:o cons~ruct Sta::dar~ ~ata it is essential t~'!a~ the ~anuf:ict~i::~ r:e~!':C·~_s, 

a.!·e machine -co'."".':':"olled, 
-::::?.r?9ied. out. ':1·:) crea~e ::ta..~da.rd ::ata. 3~r2~e~:i c:-: ~te 'ba.ci.s o:' -:::e ~!"~st?~~ 

:::ao4:::.c ::et~cd.s =~ ·..r.~?9ki.~r: ...... o,ll:l be a ·.;aste :l~ ti~~ ~~ ,,ro:.:J..:! l~"?.i +;Q :~~ 

!)er~et·.J.a.:.ic:: of" ~::e~e ~et:::lC..5. ?c~ t:~ese ::-e:J.2c::s, ::~ ~0~o:1]. ~!'9".J".""':S-:i . .=..: "1..!4~ 

-J : ... f~!'"ed. on tte s~b ~ ~c· ~ ~ 2ta::riard. ~a.ta 3~,rs~e~'3 . 

(iii) Standards ar.d. Controls for ':'oolroo?'l 3.::d ~'.ainter:a.nce ;:o!"k. -:-_is ~s :i.:: 
.'].:ea o~ ~onsiC.er=t~:..e i::~·or~3.::ce. :t is t;.S~a: ::,o set s:,a~dar:is ~o'!:' :~.:3 

. .:..na..:.:r~ica.: Esti.::::..:.i==: ~: .. e ;:3-:~::ie..:~r uses a ~:.x:· . ....r'? c~ ... ~t~r:lla!"'1 :~:a e.::i :·::.s 

.:·IW--:: e:<~e:-ie~ce in :=:e ~r~C..~? tor W""i-~ich :..,_e .:._3 a3:,i.::-.a"':::.;_:. ~::£3 :.~?.::~ 4:: . ..,_,~ ~ 

Ccopa.rative Esti::ia.ting a. more limited number ot stuJ.ies is ::iu.cle, to co·.:F:!" a 
range of work. The tasks studied range from 15 or 30 ~~nutes to two Yeeks 
in actual duration. Future tasks are a.ssig::ed ti~es by col"marison wit~ the 
original tasks, which a.re grouped into time bands. '!'o carr/ out this for ooth 
Toolroom and Maintenance activities a.t SEMI •.rould require eight to ten r.ia.n­
years of Productivity Engineer work, a much stronger control system for 
ordering and recording the work done ~he.n exists at present, the training 
and appointment of Estimators and a system for reporting work p~rformances. 

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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!"rom the above disc·ission, it is sup;gested that t!",e ori~i::.al !1:-0::-osa.: 
of a Productivity Department of 15 to 18 engineers, training in Work Study, 
be carried out. They rill need to be engineers with some experience of 
manufacturing •.rork, and it would be useful if a fev had Toolroom or 
Maintenance experience. Their training should follow the course in 
Appendix 2. 

For the first year's vork, a list of components for detailed study 
must be dravn u.p. As far as possible, manufacturing conditions should 
be put right before the Productivity Engineers make studies. ~is will ~ive 
a greater coverage than if the Productivity Engineers ~ust themselves get 
correct methods vork~ng. 

:r the Depa:""....ment is increased as suggestei, t!:en a lar:-,~r .:fa-: :;~ ~arts 
can be ~orked upon. A.~y atte~pts to install esti::tating ~rocedures in 
'I'oclrooc and =·1aintenance should not 1:e :iade '1Iltil t!:e la.r15er tea.-:i '.:".as :ecor.e 
established and exr-erienced. Tuis would be :ate :si.34 i~ recrui<;r.?e:::~ ar::. 
training began later in ~983. 
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ORG.Al"ITZATION OF ~ORK IN T!iE FACTORY 

A. Production Control 

The Present System 

The Production Control System was installed in 1971 by consultants 
from the Arab United ;'lations Centre for Industrial Developnent. 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 Enterprise has developed is such 
tllat the system is not '"holly suitable in 19o3. In its original idea, the 
system is for a factorJ in which oany different final proaucts are I!la.de, ~ach 

in quite small numbers. It can have manufacturing batches of different sizes. 
There are route cards to specify the sequence of operations, and each 
operation has its own job card that relates to the batch and product bein~ 
-.. orked on. This :;-a.per.rork is ?roduced b;r S?i::-it d.ur:ica:or - a systec: ·..-e:.l 
adapted to many and differing sna.U batches. !"':. is, in tact, a s:rste:i t::?.t 
is for a jobbing shop. s:::.rr ha.;; a sl:lB.ll range of !'reduct.;;, none c:~ ·..-::i::-. 
have a.~y variations. This puts SEMI in the ?Csition of being ~rovice~ ~it:: 
the physical facilities fer jobci:ig work, a syste~ fer the control cf sue:: 
work, but a volume prod~ction type of work lo?.d. :t is no~ too s~r:sing 
that there are difficulties in achieving producticr. pl?.ns. 

L'1ere is a. further and most serious :a.ck :.:: t,!:e :.~tal s:tste~. ..::':.! 
s:rsten is designed :,o gi'!re infc~a:tion a~ct:.t ·,..r!:a'": i.s to Ce lc.::e. ::. :~c:"...l.:.es 

·le~/ little about record.in~ 3.nd re~o~tir:c -r.-w-=:.:1:~ ~:as ::e~~ ·2.0:!c, or :-..:.· .. .- ·.:~:: 
it ·.wa.s done. :ihis ;:art is essen~:.a: to :.;:e .:.~:-.~ro: ·::' · .. 1or~: :.~., .. ~ . .-::.:::._ ~::::e:::. 
7:1.e :-ecortl~ng systenis "ttat exist at sz:,:: a.!"e 'J!'".es :!"~a.:,:c. :.o~a.::.~ .. t.: :.:-: ... :.~ 

~il.l :.:ie need tc ~no·,; ·..;hat is goi:ie or .. :~e~r g.re ::eit::e~ co:.d er:.ot;;::-., ::or 
4:ia.k~::. seriously encug!l, :.o be of any rea:. :-:e:;' t:) ::.a::age:::.e~:. ::: :~:: :::: :. :'.1.:. 
terns, the Feed-back Syste::: is d.efecti ve, ?.r.i a !'Ccr ?eed-oa.cE. sys"':.e::-. :;.·.::;es 
oad operation of t::e ::ia.nufa~~uring system. 

3atches 

The Production C'or.~rol Syste::i is a ~ate:: ;;:.·ste~. :·ii~h 3. :'1c~:::r:r 

manuf"acturing a small range of produc~s, each in appreciable quan:ity, a 
Batch system is not suitable. The idea of a Batch system is that each 
batch of parts shall travel through the factory as a se~arate grou~. At 
~l times, it must be possible to find the par~s for a. particular batch, to 
know where _they are, and hov much work has been, or remains to be, done on 
them. When we are talking about 500 identical tractors in a 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 batch. 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 
pa.rt number;. 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 Job Cards a.re wi thdra'r.l ar.d Job Cards for the :?er.: 
Works Ord.er are then issued. Scrap is ignored. :ro qua.nti ties are e·rer entered 
on the Job Cards, only the time spent. As a result, 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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Ir. tr·.ith, ma.r..ufacture at SEU is Flo•.;, and not Batch. ~e onl:r 
place where 3atch !nanufact'l.O!"e is sensible is in ?orging and ?:::-essin~. 
An Intermediate Stores is being created to allow this worksho~ to ha.•e 
::iuch longer runs, and to al.lo• 1·'.echanical ~reat:nent, :ieat Treat::i.ent ar.d 
Welding to draw parts in small quantities. At tr.e present ti:e parts 
travel through the manufacturing process in small quantities. '!.'hese are 
nearly always less than a batch, and very often only a few parts I:lOve 
together. ~hey move in handt'.ils rather than boxfuls. There is r.othing 
wrong with this for flow manufacture. What is wrong is that such moYenent 
cannot be controlled by a batch-type system. 

The detailed work scheduling is not very well done at SEMI. IndiYidual 
workers are often not told how many pieces they must make, and little 
attention seems to be given to occasions when output falls far short of 
what has been planned. The Batch system as used at SEMI does not easily 
lead to daily work sched\!les. By changing to the idea of the Flow system 
(which is what actually har~ens) and using the helr of the computer, ;t ~ill 
cecome possible to i.:;sue d'.l.ily ....-o!"k instruc:.ions :~or eac::: ....-or~e!", a:::! :o 
check what he does against "::;oth the plan and a s:.a.nda.rd of perfor.'.'.a.nc-::. 

In changing to ?low system, it •,..rill ":::e necessary to :nake a ::iew, o!." 
at ::.east :nodified.. co::r;:iuter pro?a.i::ne sc tta~ t:::e ?cr""i::'lt: 3.nd. ?ressi~;: 
snap can be .given longer :-'ll:ls of· ';iOrk. :n s~~e ca3es -tr.ese rur.s ""i:: 
represent several month's planned output. :'te ctl:er s'.",o;is •..;ill a.l:. "::e 
:;iv.en :n.on:.hlJ and da.il;r ~lans accord.ing to t::.e ~lann-:d a.sser.it:y of ea.c:-. 
::·r~J.'.4ct. :-: · .. -i:: a:. so '":c necessar:,1 -::) cr:a::~ie 4::"' .. e =~~;t:.ter ~!"'o::r~~_,-~::; :::a:: 
!'9epo~:. t.!":e -:as ts o~.. · :i "'lidi...;.a: ~a.?""t.S as ~a.r:~:~'.3.=-: ~ed. bee~~ e tl-:e i9.ta 

3. ~o!a.nager.ient .:ontro:. 

:.~a::a.c:;er.1ent Cont:-~l i.s. ver/ si.~~ly, t.~e "..;:~c:..~ :-rGcess c~ t:is~: ~: ... 
organizing the work and. seeing t::iat it is carried. out in the ·,..ra.y, 3.n..:. 
~uantities, intended or planned. 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) Issiie this as instructions to the people who will do the work. 

( iv) Find out what was actually made or done • 

(v) Compare this with the Instructions (iii) and use this to change 
the next set of inst?""~cticns in a suitable way. 
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(vi) Compare the time taken to ~ake wr.at was actually produce1 wit~ 
hov long it should have taken. Use t~is comrarison to know if 
the people doing the vork are ·.rorkir.g pro~erly (?erfor=.ance re~crting). 

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

(viii) Produce weekly and monthl:r reports of quantity, achievement or plan 
and worker performance. 

(ix) Use the information in (viii) to guide the work or 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 
':'otal :-Iinutes at Work x 100 BS 

BS stands for 3ritish Standard. Refer to Appendix 4 Section ~ for ~ore 
discussion on this matter. If there are no Standard Times, then :ec~no:oe:r 
Times must be used. 

Performance can be calculated for individual ~orkers, .g-ro~ps of ~orkers, 
whole workshops or the whole Enterprise. 

Most of the steps given above are q~ te mecqar.i~al a.nG. a. ~~t :ar. ·:::e 
d.one "-ti th a. cor:pi.:ter. T!'le~e a.re t·_.;:> steps whic!: ca!'lr.ot te :~r:e ::r :~r.:~·_;.4:.er. 

:'hese are Steps (vii) a~! (ix). r:':;.e pra.ctica.: -:.:o~:~ of ::a~-..i:"a.~"';l::e is =.c!":~ 
3.~ter Step (iii) 9.nci ·:efo?:e Ste!' (iv). ~t:.oeve:- i.s i!'l c~arge 0f ~=--: 3 ~:-:-.~::_::~: 
".fork r.eeds to know~- ·t has oeen done and C:c;.; ;;e.:.2. i"; ::as tee:: d.or:e. -:-;,~ 

:_:eo.p:e i~ c~ .. arge are :.he Ji.rector ~er .. erg,l, ?r'Jd:;.ct ior .. :irec:.cr, '?~:. . .::.·_._.:~:. '):: 
: ra!lager, 3ho~ :.~anagers a.nC. :o~er.ler. in the ,.,lor!:s:-:ors. '7::ese 9.re :::-.. e 7"~'J:--:e 
..... 0 -us- ~o ct ",. lv·.;) .. d (i·' mi.. ~ •• ... .. o,...c:: c ""' ... ~ ..:;.-. .......... ~ ~ ...... -,...,.-..,,.. "•• .... " C:. '" e::--., \ l... a._ -XJ, .:.••eS•- .. '<IC .,~~~'- a.n •• o., ~e u,...,ne ~.: '"" --···~ ...,~-·, 

and ir they are not d.one, or done bad.l:r, ~::en out~ut '.rill net f·.;l!.:'i: ":r.e 
.;:ila.n, neither·":::.: :a, s:ri';able profit be :::ade °VJ ':.:.e =:n-cer:;!'ise. 

The3e two s1te~s !3..re t::e ones in ·,;hi.ch ~anage~ent act·1.1al::.r :ices scr::e::-.. :.:-.=' 
to ma~e ~hings go prc;er!.:.r t!'le cext ~i.:ie. ·:r::s i.s ~a=-d '".;a!":: - ~""..:.·:~. :-.3.r·.!2r 
tha.n cha.ling shortages al.2. -;:ie t::::ie. To do this ~i.::d. of wort:, it is ·r::·:· 
necessary for ever/one in management to be given training and ~or thei~ 
ways of thinking and understanding of thP. way to run a factory to the changed. 

Training should contain such subjects as ·~hese: 

Objectives and Purpose of the F.nterprise, of Separate 
Departments and of Individual Workers 

People and Motivation to Work 

How to Manage Workers and getting results from them 

Productivity a.1d Performance - what these mean and how 
they are measured 

Management Reports and How to Use Them 
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::a tra.ic.ir.b c~ -:~:is ki:id. ·.-i:2. s::.::ce~~ :.:..-::ess :::e ~.-e~::- to: :"eo::':e 
o!" =:atl': -:he C.r.;a..-iiza:tio~ ~!1.d. tte ~rr:.er~ri..se i :sel:- :e:i~7-? st!"~::s::--
in '.ianti~g to improve sc:-::, and everyone k!':.o~.;s that t:ie:r ":Je:ieve, tr.a::. 
they ·,,;a::7. to see inpro"'ter:tent at s::.::, a.nd t;1~:. i: is ~::eir ir::e::.t i.2:: 
that SEMI shall improve. 

The ;.fanagement Control System 

The diagram on the next page shovs the 1:18.in parts of the coI!lplete 
Management Control System for SEMI. Each part is nov 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 rav materials, tools, etc. For all the at.her 
shops, rav materials and tools will be worked out from t~e ~la~nec 
asse:nbly of fir.al ~rod:i.cts. (This is r.ow ~·:ssi:::le because ';::e -:':-ee­
graphic data file is :=rea.ted). 

Scceduli::ig System: ':'his is a new require?::e:rt. !t ::ii..:.st ::e do::e O!':. :te =~:-::~' .. .r:e:-, 
and will work out ~ day tte exact q_u~ti ty to be ::iade o:' ea.c!", ::'::!.!"': 

required. having regard to ~hat was wa~e t~e ;revi~us day, a~i ~~e ~:~e 
avail.abl~for each machine and •orker. 

Jaily :·,"erk ?!.ans: :'!':ese are t!1e ~a::~e~s ":~ .. !!": ·_,-f:: Ce is3·~e-::. ~·'J ~::e Foremen 
c: ... · each w-orkshc~ so t:ia.t ~~e:." ca:: te:: ~::e ·.ro=!:·?~s -=x~c-::~: ::-:· ... · 
v:"" ·,.;hie:: pa!'9t t:::e:t ::::.st :::at:c. 

·---~-.: ... . .. .. .__ ·~- .... , ::.:· .. ;' 
_ .... _ ...... 

..... "'l ... "" 
··'--•·,: 

~7e:-; d.a~,. a. :-e~o~-: o:~ tc,..,.- !':.a..:1.:t ra.rts ·,..-er::? a.:'":·.:~:..:.? ::13.1;:' :~ ... ~3.=·~ ·~··:,;:_~ ~';:", 
a.::cl !'lo·,,.. ::ia.'1~" ·"'ere se::-: ::~r-J:: eac:: ·..;o~l:s~ .. >J? :.:. 7.::c :::?:-:": ";;.-= :<:1:-. .: ...... 
preser.t Job Ca.rd. 3;t3te::i will '::e sto~~e·i. ::;~re g.r~ ~O"'Z ~.9.S~·:2 .. n •• =~ :..:~ .. : 
by ~he ?ollc•-~p Sys~em: 

Syster,,. .1Cc- it. ·,.;~at 

:;::i..!l ~c!" :.;·.e ::ext 
"':een ::ad.e. 

... ~· .. ,,_,,_,.,' 

(ii) Stock and Output Records. 'l'he Follow-up Systeo will keep records 
of hov r.iany -rarts are i:i stock in the !r.te~ed.i 3.te Stc:-~s, ?.::d 
in the Assembly Stores. I~ will also record pa.rts re~ected by 
Inspection. Daily lists could be printed to shC'.1••, for example, 
al.l parts for which there is less than one day'~ supply for 
Assembly the next day. If computer terminal.s are put in Production 
Offices, then any part could be shown vith its stock at any time. 
The Follow-up System will &lso give a daily report of quantities 
of parts moved from one shop to the next (as at present). 

(iii) Performance Reports. Daily reports would show each worker with less 
than, say, 75 BS Perfon:iance, or less than, say 30% fulfilment of 
his planned work. W'eekl.y reports vould· give performance of all 
\IOrkers !'or ea.ch sho~. 

(iv) Monthly Report. The prenent cor.:puter-based reno rt shou.lcl ':::e :::od.i :'ied 
(on page 6) to show shop performances. It will also be possible 
to show the Assembly outputs. 
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:o:.:.ects Data on ~ .. r:.at ~as 3een ~or:e: ~is i;; 'tte pa=t of" ":the syster.t 
to be fed by reo~le in ~r:.e factor-/. Ii: S.:.reacly exists in part. 
~:1e 7ra.nsfer 7ickets record the move!:lent of i: . .livid.ua.l ~arts 
bet"Jeen snops. A ne•J' a.rra:igel:).ent is needed. for recording daily 
the quantities of parts made by each vorker. The Transfer Ticket 
system would ~e used for recording completed Assembly of Products, 
and also scrap. 

Looked At By Management: This is the :nost important part of the whole 
system. It is for this part that management training, as suggested 
above, is needed. After looking at the figures in the reports, 
everyone in ::ianagement has the responsibility and task of using the 
informati~n to decide what to do to prevent the same wrong things 
from happening again. They do this by giving suitable instructions 
or orcers to the people vho they control. 

:.:anageraent Feed-3a.ck ::.Ocp: ':'r.i.3 is the task. ~·~st .iescri":eC. - -:.eciC.e w'.:a.t 
to do, give the orC.ers to get it d.one, ar.d see that tZ:ey :lre ce.r::-ied. 
out. 

!r. studying this diagram, !lOtice ;artic:llarl~" the d.i:-ecti~~s o~ 'tte 
arrows. 

A:l t!'le ~arts Q: :.~e :.:a~a;e~e:::. Ccr:t:-cl. ~~ ... s-:e= ~:.:!J·..;:: ir: -::--_~ ~1:.:]._~=;:.-. ~:·:: ~~ 

a.t :,:---.. e present tiz::e. 2::.:: i:~o~:l :1.0t ·,;a~~ if :.:.o:e:.r :.id. ::o:.. ::~ .. e :-e:..so::..:; ·,-;.~-

-=~!:ed.~ing Systel:l: :n 3Cme ;arts or --:he :~ec:-.a..~i.:~.:. ":7~'E:2.~~en~ ~7:.::~:~3~:'J~ ~3.:---:~s 

are written eac:~ d .. ay ~c sa.:r :ior...r wan:r ~1:-:.s a:-e tc :e =a~e - ·.:a..5e:!. .::: 
r.i~a.t is s~ ... pposed. :.o '":e going to be asse:::.:.ed.. ~::t-:e:-i, tl':e '.."J3.:::: ::: --
.just ''a.s a.vailaO:e''. :n other part3, and 'J:.f.e::- ·..;cr:~s~.c:.s, ::') ..5·..:::!"". ~:::..:~ers 

are prepared. :':-:e sc!:ed~in5 is done :ia:r-t.::-d.1:," :?..r.d. ::o'...u--°0:r-f..c·..l.!'", ·~::· :.:---.~ 

?cre::ien, with !3.s-:.-r:.i:::.:.-+;e c::ar:ge3 ":.o '":.~ .. ~ ... 3'!..;.~:--::;- s::c~-:.1:;;e2 a.: :::e~~ .3.~:3'?. 

?allow-Up System: ~his is a.1.l ~one by hand. :t ~ses the Transfer :ic~e~s as 
its source, and stocks of parts and requirements are worked out by hand. 
It makes daily reports of output and assembly, but these a.re ~ct ~~a.d.y 

until some ti.CJ.e after the day's vork ha~ 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. '1'his contributes to shortage 
problems. 

Output and Stock Records: Because the Follow-Up System uses Transfer Ticke ... s 
and the Batch system, it has to pretend that each Works Order 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 
betveen actual and ~ec~nologic~l Ti~es. 
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?e!'"~O~ance ?.e~O~°tS: ?ro~er ?erf'o~a.111ce !'"e?C!"'°tS ao ?'" .. Ot exist• ~~e dail:r 
~ork plans !JrOd"..l.Cel i!t ~a~t.s o~ sc~e s::.o~s ~i .. :e a fe~ =o::t~~i.sc!'" .. 3 

be~•een actual ~~rk ~or.e a=.~ require~ ou~p~t. 

Monthly Report: This contains no !)erformance report..s a.t all. It ioes not 
even show the total ~echnological Time worked in each shop. ?age 6 
of the report shows tonnage comparisons. These are uncertain indices, 
not w-orth calculating for a. factO!"'J such as SE·II ~ecause they ~ea."! 
so little. 

Looked At By :•!anagement: Because the pressure is fa:- production and supplying 
shortages, the only things that Management seen to look at are t~e 
figures relating to these problems. :'here is not very much evidence 
that much attention is paid to other ~atters. Chasing shortages seems 
to take up so much. time that other things a.re no": done because 71eople 
are "too bu.<iy". 

:.ranagement ?eed-3ack 
done iLo corre~t 

ver/ weak. 

-.ihat ':o Do 

:.cop: 3ecause o~ ··:.::o =~::-", ~::e ~:-.:::r:s t::a~ 
?roblems are not car:-ieC. Ct.;.t a.nd the ?eed.-ta.c;;. 

. .. ~ . 
5:~.:·_:_·:. :e 

i::e ~·resen"t. ~·~ar.age!le~t ':ant.rel 3yste~ r..eeC:s :.c :-e i~~~':)·"·ed. ~ 1;-_;~ ........ .::i 

cnly be do::e a. :i~~:e '3.~ 'l. ti.!.!.E:. :"he st~;s ~:: ·.:;e :.;.:.:"-~::. 1:-e ~i-le'!". ~--:e:.:-:.; :.:--. 
1 ;::-!!ctic:i: sefl~e::ce. 3cr:e ::::r:.;s can :;e C.o::~ '3.~ ~:-~e 31-::~ ~i.::e -:~_1:. J:.":-.~:-s 

:;.re ,sa:.::g ~,., 

v ... , 

dOC Ca.rd .:J1a.r.ti.t:l ?~cor1.i:1g. A:t:1oug?: -.7':J°:: :a.rd.s ·..n.::. ev~=:t:;.a::~/' 
di sap;>ee.r, ":he a_uanti ti.es =ade each da.:r, :.,,o:- ~ac~. :. i.=e-s:.a.~:: i!" .. ?, a: .. "':. ~-~ 
ca:-~s s=:o~...:.d. Ce ~:i.'tere<.l ~:t t,;_e •...ror~er. :::e re as ·~:'l : .. =:- ::o~ ·1:>i::.;:: :. :: :. ~ 
has ~een Gi "le~ ~::c:~ t~~ •..;o~ke!9s :?.r'? r.c.i:. -i~ :e ":c .:io 3C. ~·;a :--::~:-3 -~-:--~ 
are aCle to i:l ;:i.ac;•i=i.i.~6 ar..d. otr .. er !9:ic:,:r~- -:as::s :a~ s·~e::r .:;-:·.::-.. ~ ·."..: .. i 
'"'Tite :r~be:s :.:i . .!..r3..~i~ o:- =::::.;l.izh. :4: =~:r Oe r:ec~ss:ir:r t:i gi·r~ :~-~:-: 
c a.mtir.g ~oard3 to ::~lp t!:e?:l. ~A count::r:g ·~oa.:-i i.; a piece ~:"' ·~·0c:~ 
with notes i~ it and a movable peg. Move the peg one hole ~or eac~ 
piece finished. ) • 

2.. Use the computerized Follow-Up System. The programme has been written and is 
reaq to run. Several people need to be trained to enter the figures trom 
the 'rrauter 'l!icket to the computer. 'l!hese people must then e11ter the 
Works Order records t'l'Oll the stock books in each shop, to traas ter this 
Wormation to th- computer. .After tbat • the computer vill keep record 
o~ the Work• Orders ancl all stock f'ipna. includiag the intenediate 
Store 8114 As•ablT Shops. It the computer Pollov-Up S19tem is not used, 
thn scmeone vill start to keep records ot Intermediate Store stocu 
bT baD4 - vbich is & vute ot work. 
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3. Daily Work Quantities tor each machine to be worked out by hand, using 
the month's planned Assembly quantities. This need only be done once 
a 110nth, to giTe figures that vill go on the daily vork sheets ror 
each shop or section or ~ shop, as a practical guide. 

~. Daily Work Sheets- to ,.,e uaed tor all work in Forging and Pressing, 
Welding, Mecb&Dical. '?reatllent and Heat Treataent. Thia is no more 
than extending the present systea and using the figures calculated 
in (3) abaft. 

5. The actual. outputs, u recorded on Job Carda, to go on the Daily 
Work Sheets in ( 4.) aboft. 

6. lfanagement Training tor all l.eTela ot Production Manageaent should be 
started as soon u poesible. A course baaed on the suggestions alre~ 
giTen (p.~8 ) should be constructed vi.th help t'roa specialists or the 
Specialized Institute or Kational Centre for Consultancy in Baghdad. 
This course wuld be tor ten weeks, three hours per veek, and be run 
seTeral times until neryone has atto!nded. 

T. Monthly Manag-nt Report. Page 6 ot this report should be changed 
to report Pertonamces. Until Work Measured Standard Tiaes exist, 
it vill be necessary to use Tecbnol.ogy Ti.Jiles. To make this change is 
not a large task in altering the ccmputer progr-e. All the 
Technology 'l'imes tor the production recorded in the month are knovn 
to the cc:aputer, and the adding up ot these figures shop by shop and 
calculation or shop performances is not difficult. 

Stage II. Sane or these steps could be started before those in Stage I 
are finished. 

8. Establish Performance Reviev Meetings. These should be held weekly and 
monthly. These meetings are to: 

Examine performances in each shop 

Discuss reasons for tad performances or lov output 

Decide vilat to do about it 

See that it is done 

The veekJ1° ..-ting b tor Production Manager and shop managers. The 
mont~ meeting is tor Director General, Production &nd Technology 
Directon, ProductiOA ID4 Plamdng Managers. It voulcl tie unwise to 
•tart tbeH meetings bet'ore tbe people vbo will come b&Te been trained 
UDder ( 6) •boft. 

9. Pollov-up ~. Dnelop the. ach'ucecl venion ot' the tollov-up 
pragr• .• tha~ vill receift tbe ~ dai.17 procluction figures tor each 
mcbiae u wll u tbe Tnm:ter Ticlwt•. The outputs trca this program& 
•boal.4 met the refluir-.its in the qst• diqna on pqe 29A. 'rheae 
are pri1atout• o:t report• Ul4 tnm•:ter ot data to the Schecluling Programme-. 
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10. Scheduling Prosr-e. 'rhis needs to be deYeloped. It must take 
planned assembly outputs tor each product, get the parts required 
troll the Tree-graphic data base, and vor.lt out the loading tor each 
machine. By knowing ( trc::a the P'ollov-up programme) what vas done 
the previous cMQ- it can gin a list ot vor.lt tor each machine ror 
the next day. This~ vill ha•e to be run, vith the 
Pollov-up progre , ••err night so that all the printout• are 
reaq bet'ore work begins at 7 a.a. 

ll. Production Control Prosr-. This, along vi th the costing and 
other uaociated. progr• H, mu.at be changed to "ftrious batch sbea 
ror Forging and Pressing, &Dd nov manut'acture in the other shops. 

c. ec.puteriaation ot Mazae-nt Control 

Management Control systems can be vorkecl entirely by hand. To do so 
requires a lot ot people and the results always seem to be too late to be 
ot very auch help to management in their vor.lt or running the factory. 
Th• changes proposed in the pre•ious section ot this report call tor a 
lot more wse ot the computer than seems to have been intended a the time 
ot writing this report. In particular, the development plans !or future 
computer programes do not seem to recognize the need tor using the computer 
to give a strong reed-back ot' information as to give any kind ot' performance 
reportin- tor management. 

The proposals in this report call ror a substantial amount or 
development or nev programmes. There are three possible vqs or doing 
this: 

(i) B~ ready-made prograimaes from Hewlett-Packard 
or another company. 

(ii) Write the progra111es vith 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 c&n 
be bought which rill fit the way writ is done at SEMI, and which rill include 
the very important feature or Perrormance Reporting. 

The second vq rill take a long time, as the existing programmes 
yet have the experience to set up a veil-designed suite or programes. 
doing this work u proposed. they vould gain a lot or experience, but 
price ot •lov deTelopment. 

do not 
By 

at the 

The third idea abould be taken serious}7; a small te• ot roreisn ezpert­
prosr-er• would not o~ generate the ~· quicker, but would give 
vvy ftluble training to the local at&tt. 

- 00000 -
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Dr. Waleed Khidr 
Mr. Mustafa Retaat 
Miaa 'l'baraa Kail 
Dr. A.L. Minter 

Scope ot vork to be done: 

APPDDIX I 

12.1.1983 

(a) Prepare programe ot work to be done b.r AIM at Mechanical Industries 
tactoey at Iskuclviyah. 

(b) Progrume is to proyicle tor: 

( i) Hov to audit or check standards used !or parts manutacture 
and process planning. 

(ii) Progr- tor vork measurement to set correct standards : 

Work MeaslJZ'ellent start 
Training 
Application 

(iii) Development ot standard data systems. 

(iv) Hov to set standards and control procedures tor Toolroom 
and Maintenance work. 

( v} Review of adherance to planned speeds and feeds in macb.inerJ 
and to planned process time in other activities. 

(vi) Review of organization of vork (not ot management) and 
or methods or working. 

(c) The overall obJective ot the work to be done is to provide tor a better 
operation and monitc.ring ot the on-going productivity plan ot the 
facto~. 

Ill I II I I I I I I I II 111 11111 II I I II I I I I II I I II 
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APPEllDIX 2 

WORX STUDY COURSE 

FOR 

PRODUCTIVITY EIGIBEERS 

State Enterprise tor Engineering Industries 

Iskandariya - Iraq 

19 March 1963 - 20 April 1983 

Persons attending: 

Mr. Javad Kadbam 
Ab&s Mohammed 
ICbodeir Hamsa 

Dr. Rabil Baker (Interpreter} 

II I I I I 11 I II I I I II I I 
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This course was held to train Productivity Engineers in basic Work 
Study techniques. 

The tollowing books were used or reterred to in the course. Copies 
ot parts ot these books vere given to those attending. In the course notes 
which toll.av, the books are referred to by the names ot their authors. 

Introduction to Work Study Revised Edition (ILO) 
International Labour Ottice, Geneva, 1969 
Arabic translation published 1971 by Arab United 
Nations Centre tor Industrial Development. 
This book is nov out ot print, but a tev copies 
may be obtained trail Rational Centre tor 
Consultancy and Management, Baghdad. 

Problem Sol.ving tor Management (Raybould and Minter) 
Institute ot Management Services, !.ondon, 1971 

Work Stucy (Faraday and Currie), Pitman, London l.973 

Gl.ossary ot Terms Used in Work Study, Organization and 
Methods ((0 + M). British Standard 3138:1.979. 

Films: All ot the t'il:ns used on the course vere borrowed from National 
Centre tor Consultancy and Management, Baghdad. 

State Enterprise tor Mechanical Industries - Iskandariya 

Purpose ot Course: 

Duration: 

To give basic training in Work Study to 
Productivity Engineers 

Five veeks basic training. 
Eight weeks guided practice in the factory. 

Thia course is to train Procluctivity Engineers in Work Stud1' so that 
they cu understand it and use it in tactories and elsewhere. 

To the Trainee: 

The course is buic, to give J'OU a tOUDC!&tion on which J'OU can build 
more kDOvledge and und.erstanding by reading and atuctring the subJect over 
the nut tn J'ean. Work Stud1' is about vh&t people c!o. It i• a deep aubJect 
that vill gift 7011 plenty ot new thought•, new ideas, and a new undentanding 
ot people. 

The course laat• ti ve weeks. The timetable is attached. We will have 
teacbing on tiTe 4q9 each week vith the lixth dq tor priTate atuq, rnieion 
or group work. There will be claHroom lectures, tillu, practic&l. work in 
the claHroaa &Dd. in the tactory. 

I I I 

I I 



I II 11 Ill 

-37-

You will. be working so•times separately, and sometimes in small 
groups. The course vill be intense and demanding. You will be given 
a lot or nev ideas and nev knowledge, and you should prepare yourself 
to change your ¥81'S or thinking. 

The spoken language ot teaching will be English. You vill be given 
a book on Work Stud1' which baa been tranal.ated into Arabic, and there 
vill be importut extra ~ormation written in English rrc. other books 
and written speciall.T tor this course. 

It ia ftr1' illportaat that it you do not understand vhat is said or 
vri tten - in Inglish or in Arabic - you vill sq so. Betveen &l.l. ot ua 
we can theD find an 8IUIVU' or explanation that vill. help you. 

You baYe been spcial.ly chosen t'or this vork because it is believed that 
you can learn Work Stuq veil and be abl.e to use i 't tor the factory. 

All course tutor I welcome you to this course and to Work Study. I 
hope you vill. fiDd it both interesting aDd rewarding. 

This is the daily timetable: 

lat Session (A) 8:00 a.a. to 10:00 a.m. 

2nd Session (B) 10:15 a.m. to l2:45 p.m. 

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

I 11 I II I 11 I II I I I I I Ill II I I I I 
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APPBIDll 3 

APPRECIATIOll OF VOIUC STUDY COURSE 

POR 

TECDOLOGY EllGIIEIBS 

State Enterprise tor Engineering Industries 

Persons attellding: 

Mr. Juaut Musa 
Hwssain Ali 
Abdul Kardum 
Mohammed Juim 
D&rid Mohamed 
A4uin MuDiDa 
Fathi Avda 

Mrs. Suhaila Jabbor 

I I 

Iaka1ldari7a - Iraq 

7 May' 1983 - 24 May' 1983 

l 
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'?his course vu held to giTe an introduction about Work Stud7 
to Technology Engineers. 

The first part ot the course - Week l - vu to introduce techniques 
tor recording vor1t as charts and diagrams. The second. veek vu to 
introclw:e the ideas ot Methocl Stwb', vi th particular reterence to the 
design stage tor proclw:ts or proceaaes, and to teach about the analysis 
ot the true needa ot a nev cleaign or process. The tact that the designer 
by his thinking tins the actions and work ot neryone vho rill deal 
vi th the product is stressed. The thircl week was about Work Measurement, 
standard t:illes and their application. 

The same boob &Del .t'ilma referred to in the Work. Study course were 
again used. 

State Enterprise tor Mecbanical Industries - Iskand&riya 

?'Jrpose of Course: 

Duration: 

To the Trainee: 

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

Ten days of four hours each. 

In this course ve can oDJ.7 bring to you a fn ot the ideas of Work Study. 
We vill give special attention to Method St~, vbicb can be used to get 
better designs, J.qouts and working methods in the factory. By improving 
these - and getting th• right before installation, it is more possible tbat 
they will be trul¥ sw:ceHtul iD practice. 

The course vill give you a lot ot nev icleas and movledge, &Del you 
should prepare 7ounelt' to clJ&Dge your vqs ot thinking. 

It is "UT illportant that it )"OU do not UDderat&Dd vbat i8 said or 
vri tten - in Eaglish or in .Arabic - you rill sq so. Between all ot us ve 
can then tiD4 u·auver or expluation that will help you. 

I 
I 
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APPDDIX 4 

PRODUC'fiVITf DEPAll'.rMEJIT 

PROCEDURES MANUAL 

State EDterprise for Mechanical. Industries 

Isk&ndariya 

Baghdad 

Iraq 

14 May 1983 

II I I I II I I I I 1111 I 11 I 
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TERMS OF REFERERCE OF THE PRODUCTIVITY DEPAR'l'MD'l' 

• To assist the Enterprise izi iaprovillg its activities, towards 

aeeting its plans ot output and protit. 

• To do this b7 izi'ffstigating &'ll:f activity in the Enterprise and 

tinding vqs ot dprc>Tiq it. 

• To carry out such other investigations izito productivity as 

111&7 be required. 

• To assist vith puttizig results into practice. 

• To advise Management at all. levels on the measurement and 

:improvement ot Productivity. 

• To train or advise other ~ersons or departments on productivity 

and improvement techniques. 

I I I II I 
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COITDfS 

A. Introcluctioa 

B. ProJect vork - tor wsers ot the Department 

c. Monthly l>epartaental Report 

D. Productivity Re'riev Meeting 

E. Diary and Registers 

I F. Section Leader - Duties and Responsibilities 

G. Project lfork - Department Procedure 

. H. Component Studies 

r. Time Studies 

J. Standard Fo1'11S 

re. Tille Stwb' Cocle ot Conduct 

L. Standard Times and Re~t All.ovance Policy 

I I I I I II I I II I I I Ill I I II II II I I I 
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A. Introduction 

This Manual is written to give the complete procedures and technicu 
policies to be tollovecl by the Producti'ri.ty Department in carrying out 
studies and project vork ia the Enterprise. 

It includes a procedure tor people vbo wish to.use the Department., 
and procedures whereby the Director General and Technical Director ot 
the Enterprise may be kept int'ol'llecl ot' vbat vork the Department is doing 
and how successhl the !D.terprise is in using the results obtained by 
the people vorking in the Department. 

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

An important note on policy is given at Item L where the standard 
times are defined and the method o:r applying Rest AlJ.ova:ice is 
stated. 

I I II II I I 11 I I II I I I I II I I II II 
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B. ProJ ect Work - For Users ot the Department 

(1) 

(2) 

( 3) 

(4) 

(5) 

What To Do 

Discwss yovz probl• vith the Productivity Manager and/or 
the Productivity Section. Leader. Explain what you want 
done and hov you would like to be helped. 

'rile Productivity Engineer vho is to do the Project tor 
you will discuss it vi th you t'roll tillle to time. 

When be is re~ he vill ask. for & Report Meeting. At 
this meeting he vill explain his findings and ideas and 
ask you to take and agree suitable action, or to say why' 

his ideas cannot be accepted. 

He vill send to you a written Minute or report ot 
this meeting. 

All the Minutes or these meetings will be reviewed once 
a month by the Productivity Review Meeting and progress 
on each project will be reported to tee Director General 
and Technical Director. 

II I I I I I I II I I I I I I I Ill I 111 I I I 
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C. Monthly Departmental Report 

Eveey month on or betore the 4th or the mont!l the Productivity Manager 
shall. make a report to the Director General ot work done during the 
month. 

The report will contain these sections: 

(l) Attendance ot ProductiTity Engineers. 
Available~ in month. 
llaae ot each person, hov many days worked, 

how maey days absent, and reaaon tor absence. 

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

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

( 4) Nev Projects started during month 
Number and name tor each nev Project 
Date starteci 

( 5) Remarks 

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

I I I II I I I I II II I Ill I II I I I I I I I I II I I I II II I 
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D. Productivity Review Meeting 

The purpose or this monthly meeting is to make sure as far as is 
possible that the Enterprise shall. get same real benefit tram the Productivity 
Department. It is he1d to t'ind out vhat changes haTe been made for each 
project undertaken and to produce a progress report ror the Director General. 
and Technical Director. It must meet once a mnth. 

Those present at the •eting shall. be: 

Proclucti'Yity Manager (chairman or meeting) 

Techno1ogy Manager (or deputy) 

Production Manager (or deputy) 

Productivity Section Leader (secretary) 

Planning Maziager 

This is the work or the meeting: 

(l} Uamine all the Minutes of Productivity Report Meetings held during 
the month past. 

(2) Note all cases where no action has been taken on recommendations 
and f'ind out why. 

(3) Prepare a report to the Director General and Technical Director 
listing all the cases where it is not satisfied with the reasons 
tor no action being taken. 

(4) Add to the report a list or projects where it is satisfied that 
the project has been properly put into practice. 

(5) Send the report to the Director General and Technical Director. 

I I 11 Ill I Ill I 
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E. Diary &nd Registers 

There are three illportant record books to be kept by the Productivity 
Department • These are a daily Diary and. tvo Registers. 

Diary: In. this book, there auat be tor each liq ot vork at the 
Enterprise a record ot what work vaa done by each 
ProcluctiTity Engineer, sayiDg the number ot the project 
or projects worked on, what work he did, meetings 
attended, etc. 

Project Register: Every project undertaken must be entered to the Register 
vith its ovn number, name, person tor vhom it is done, 
person doing it, d~t started and date finished. 

Study Register: Every Time or other study shall be entered to this 
r"'.gister vith its ovn number, name, project number, 
date studied, person doing the study. 
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F. Productivity Section Leader - Duties and Rea;ponaibilities 

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

(l) To see that each me11ber ot the Department baa enough work to do 
and that be does it in the best va:r possible. 

(2) To lead the Departaent and maintain discipline. 

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

(4) To see that each proJect is carried out according 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 or these 
responsi bili t io!s •. 

(8) To carry out personally proJe-:ts that may be given to him by the 
Director General or Productivity Manager. 

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

(10) To act as secretary ror the monthly Productivity Review 
Meeting. 



I 
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G. Project Work - Departmeut Procedures 

(l) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

(ll) 

What to Do 

Enter details in Project Register and get the Project 
lumber. 

Write out the Project Tel"llS ot Reterence and prepare 
a tolder tor the papers. 

Carry out the Project. 

Make a list ot your RecCllllllendations or other results. 

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

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

Write a Minute or the Meeting to shov vho was .~e~ , when 
it was held, each or your Recommendations and t. •• ::: action 
or agreement for each Recommendation. 

Send a copy of the Minute to each persom·aT the meeting 
and put the original. in the Project f'ol.ier. 

Follow-up to see tr.at something is done. 

Make a copy of the Minute for the monthly Productivity 
Reviev Meeting a.nd send it to this meeting. 

When action is complete, or for other good reason, .z.lose 
the Project. 

Ill Ill I I I I 11 II II II 
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H. Component Studies 

COlllponent Studies are a special form. of Projects when a particular 
individual component or detail. is to be studieds tor eXBlllple 9 to find 
reasons tor it being a shortage. There can be other reasons also. In 
Section G Project Work 9 Step (3) you will find it says " carry out the 
ProJ ect". This section tells hov to do this tor a coaponent st~. 

Step 

~tiO!!. 

(1) 

(2) 

( 3) 

(4) 

(5) 

(6) 

!!1!,e _StU!i!.s _ 

(T) 

(8) 

· What to Do 

Get Tecll!lOl.ogy sheets for the part. 

Hake a Flow-Process Chart Material Type - by seeing 
tor yourself. Look specially tor places where there 
are unofficial inspections or parts being rejected 
or counted. Make outline Process Chart. 

Talk with the Foreman and each worker. Ask about 
the shortage and find out vbat they knov or think 
about the problems they have. 

Start Production History Sheets. I! you can tet true 
(or nearly true) information about the tvo weeks 
already past, do so. Collect every day from now 
tor at least two weeks the daily number of hov many 
pieces :aade at each operation. Avoid writing dovn 
guesses. 

Collect the information by going every morning to 
the factory. 

Find exactly the ettect the shortage is having on the 
Enterprise. Plan not f'ulfiled? Incomplete final 
usably? What else? 

Time •tw!T each operation on 7our outline ProceH Chart. 
Start with the vorst or slowest. You mq have to go 
back to 1ome operations 110re than once, especi&l.J.Y' it 
there are sme important occuional elements. 

Iook out tw del•~• like heating turnaces, slov 
transport, waiting for tools, and so on. 

l 
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(10) 

(ll) 

(12) 
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.As you make each study ask yourself': 

Hov can ve ELIMIBATE the operation? 
Can ve ELIMINATE any element? 
Where is time being lost or wasted? Why'? 
Hov to remcve this loss ot tiae? 
Can ve make it easier tor the vorker? Hov? 
Is quality ok? It not, vby' not? 
Are tools good? It not, why not? 
What else is wrong! Why'? 

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

What must be done? 
Who ::nust do this? 
What can stop this being done? Why? 
Who must give the orders to do it? 

Make a list or &l.l your Recommendations and ideas. 

Using your Standard Times, vork out tr.e daily output 
ror each operation, including all vork that is done 
by each worker. Use a day or 480 minutes, or 8 hours 
( 85% ot 8 hours for Basic Times}. Make a table like 
this: 

Part Number -----------------
Operation Op. Technology Standard Standard 

No. Time Mins/part Daily Output 

Arrange a Report Meeting and continue vith the 
ProJect Work Procedure - Section G Step (3). 

I 
'l 
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I. Ti.me Studies and Activity Sampling Studies 

These are the steps to take vben you decide to make a Ti.me Study 
or Activity Saapling Stud1' in the rac~ory: 

( l) See that the Foreman and the workers knov you vill caae to make 
a study. 

(2) Get study number trca 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 arter all) • 

(3} Observe the work and mtie your Element and "Breakpoint descriptions. 
You may want to change these later on. Talk with the workers. 

(4) Look to see it there are old studies or the same Job, and if there 
are, compare. 

(5) Do the study itselt' according to the procedure: Time Study -
Steps (ll)-(28t. Activity Sampling - Steps (30)-(45). 

(6) Make Element Description sheet and enter study details and results 
to Study Summary Sheet. 

(7) Collect papers together. Complete Study Register. 

( 8) Do you •JS.nt another study'? Yes - go to ( 2) 
No - e;o to \ 9) 
Don't know - see step (27) 

(9) Finish calculation of Standard Time on Study Sucmary Sheet, and 
to Collation Sheet i! more than one study. 

(10) File ~apers. The Study Work is now finished. 

Details ot Time Stuc1l Procedure 

{ll) Prepare Study board vith Study Top Sheet, some continuation sheets 
and your watch. Wind your vatch. Have spare pencil ready to use. 

(12} Go to the Work and talk vith the worker you vill study. 

(13) Pill in the int'o:rmation on the St~ Top Sheet. Take and record 
check ti.lie. 

(14) Observe, Rate and Tille each element u it occurs. Write your figures 
on the Stud¥ sheet. Record aq 'W1U8ual elements or happenings. 
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(15) Avoid personal. interruptions. Do not sit or smoke vhile doing 
a study. 

(lo) iihen finished, take and record check Time. 

(l.7) Thank the vorker for his/her hel.p in being studied. 

(l.8) Return to the office. 

(l.9) See that all sheets are pro!)erly numbered and dated. Put in 
order and make tidy'. 

(20) 

(21) 

(22) 

(23) 

(24) 

(25) 

( 26) 

(27) 

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

Cal.cul.ate (extend) Rated observations to Basic Times. 

Using Study' Analysis Sheets, work through each Element in sequence 
and take each Basic Tae trom 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. 

Cal.cul.ate the average Basic Time for each Element and write it 
on the Analysis Sheet. 

Prepare Study Summary Sheet and take the average B8.$ic Times 
from the Analysis Sheets. 

Work out the c~rrect frequencies per part for each element on the 
S\:Jll!lllU"'Y 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 s.re big variations in Basic Times for some ot the 
Elements inside a study. 

• There are big ditterences in Average Basic Times for an Element 
frca one study to another study. 

• You find the studies al.re~ made are not satis:tactory in some 
VaT· 
~ is this'l 
Can next studies be better? 

(28) Go to (8). 

I 
I 
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Details ot Activity Sampling Procedure: 

(30) Check that your element descriptions are suitable, simple, and 
tew in number. It ~ be enough to have only these: 

El. Bo. 

l 
2 
3 
4 
5 
6 

Description 

Technology work 
Bon-technology work 
T&llt Foreman or other worker about the work 
Wait tor vork 
Other del.ay, not the fault ot the worker 
Delay or lost time caused by the worker 

(31) Give a code letter or nmber to each element it you are not using 
the ones in (30) 

(32) Go to the vork and t&llt vith the workers you will study'. 

(33) Make a list ot their names, machine or operation numbers, part 
number thq are making, works order number. Put a colWllD number 
tor each worker. 

( 34) Decide hov you will get your count or how many pieces produced. 
You may be able to get a count yourself, or you may need to find 
some other vay. 

( 35) Run a trial study for halt an hour, to learn what to look !or and 
to practice yourself. 

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

( 37) When reaczy, make the rul.l study. It should last !or at least two 
hours. The longer the better. Look out for changes in part being made. 

(38) Rate only one worker each minute, and rate them in turn. Record 7ou:­
rati'.'lg in the column tor that worker, on the line for the minute when 
you :'.'&ted him. 

( 39) When you ha Te finished the stuq, collect your intormation on outputs 
&Del take 7our le&Te ot the workers. 

(40) Betl.1Z'D to the office. 

( 41) Work out the &Yerage rating tor each worker. 

( 42) For each vorker, count up how ll&DT time• you 1av each element. Each 
time NPr••enta l/2 llinte, •o the total. time •pent b ginn by 
number ot time• lllUl.tipliecl by l/2 minute. 

(43) ~DYert to Buie Mintea uing the anrage rating. 

(44) Caaplete the ActiTity S..pling S'U11111&17 Sheet. 

(45) Go to St'ep (6). 

I 
1 
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J. Standard Forms 

E:laullples ot each or the Standard Time Study forms are included in 
this Manual. These forms are based on those given in the ILO book 
"Introduction to Work StuQ' - Re"rised Edition" 1969, and are translated 
to Arabic. 

The diagram on the next page shovs hov they are used: 

List ot tol'llS : 

(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 or (ii) and (iii) 

(viii) Project Ter.ns of Reference 

(ix) Minutes of Report Meeting 

(x)· Reciprate Graph for Rating Practice 
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(ix) Form for Minutes or Report Meeting (A4 paper) 

Part lo. PrOJect .lo • ••.••...•. Report Meeting 

P?tesent : •••.•.••••.••• 

. . . . . . . . . . . . . . 
Date: •••••••••••••• . ............ . 

Agreed Action Recamtendations 

I 

Signed Distribution: 

Project File l 
Productivity Engineer Those at meetir.g one copy each 

I I I Ill I I I 111 11 II I II I I I I 11 
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K. Ti.me Studjl Code ot Conduct 

Carrying out a Tiae Study is a personaJ. matter between the observer 
and the worker. It is important that the observer does certain things 
to -ite sure that the worker understands, accepts, is not trightened 
in &QT V&y" aad. vill. co-operate vi.th hi.a. This Section ot the Manual 
gives a list ot the things that each person lllUSt do tor a Time Study' to 
be successtul. 

Betore a studl is done: 

(l) Productivity Engineer auat see that the Foreman lmova that studies 
will be done. 

(2) '!'he Foremazi must make sure that the workers to be studied know 
that studies will be done. 

(3) The Productivity Engineer 11eets the workers and is ready to answer 
8.JJ7 questions they 11181' have. 

During a stud{: 

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

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

(6) Worker &Dd Fore.man to ansver all questions about the work that the 
Productivity Engineer ~ ask. 

(7) The Productivity E:lgineer should only ansver questions about Work 
Study, and his ovn work, and not about technie&l parts of the vork 
being studies unless he is slready qua.litied to do so. 

(8) On completion or study, to thank the vorker tor his coopera~ion. 

Attllr' a St11dy 

(9) Productivity Engineer 11&7' seek help and advice trom aay person, 
including the ll'oremu aad. the workers. 

General 

(10) The ProcluctiTit7 lagiuer can go to &D1' 4eputaent ot the bterprlae 
or to &D1' penon to get vb&t ac!ditioD&l. intol'lll&tion he mq need in 
cozmection with tbe studT. 

(ll) Prod.uctiTit7 lqineers 1b&ll coDduct thluelT.. in & proteHion&l vay 
at &ll times. Information they collect, or things people may say to 
thm, are to be treated u confidential azid not tor general talking 
or goHip. 

I 11 I I 11 I I II II II I 111 I Ill I II 
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L. Standard Times and Rest Allowances 

Staudard Times 

The Productivity Deparbaent vork.s out times tor Jobs by Work 
.Measurement Methods, and these are call.eel "Standard Times". The British 
Standard 3138: 1979 "Glossary or Terms used in Work Study and Organization 
and Methods (0 and M) gives this ottici&l det'inition for Standard Times, 
as Reterence 43032. 

43032 The total tiae in which a task should be completed 
at Standard Pert'ormance, i.e. basic times plus 
contingency &llovuce plus relaxation al.J.ovance. 

Standard Times ~ be given in Standard Minutes or in Standard Hours. 

Hov lon6 a task will take will depend on how hard the worker is 
working, if ~verything else stays the same. 'ie can name five distinct 
leTels of' "how hard" and put a number to each level: 

Very keen 

Keen 

Not keen 

Not interested 

Not working 

125 BS 

100 BS = Standard 

75 BS 
50 BS. 

0 BS 

These n~bers form a scale of "how hard" and you can have any •r!tlue 
on this scale. "BS" stands for British Standard, and Britis;: S~andard 
Performance is 100 BS - or "Keen" • 

Standard Performance is defi~ed by British Standard as: 

51004 The rate of output 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 vork. This is 

.represented by 100 on the BS Scale. 

In other words : Standard Perfol'Jll&Zlce is the rate of work which a 
KEO worker can keep 1IP all day and nery day without harming himself', 
so long as he does the vork by the coi-rect method and is qualified tor 
the work. 

'?o see hov long a tuk sight take at &ZJ:1' other performance you may 
choose, aa XBS, simply multiply the time (standard or basic) by 100 
an4 divide by x. 

The Procluctivit7 lagineer take• into account the rate ot working 
that he sees vben malting a st~ and converts the times he records on 
hi• stopwatch to 100 BS ("ICED"). Machines are al.ways taken as 100 BS. 

I I I II II I I II I I I 111 I I I I 
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Relaxation (Rest} Allovances: 

Standard Times include an allowance or amount ot time for rest by 
the worker. At SEMI this amount is taken as lT .6S for normal vork. 
This is the sue as sqing tbat 85S ot the liq must be occupied. by 
actually working as it "ICED". For work vith lifting or moTing heavy 
weights, or work near hot turnacea, the lT.6S is increased according 
to the ILO table. There are therefore two results for a study. The 
BASIC Tille and the ST.AllDARD Time. The standard time equals basic time 
plus rest allowance plus contingency allovance (it any). 

Application 

The Standard Output is the output (nmber ot pieces) in 8 hours if the 
worker givea Standard Per:formmce (a "Keen") and take• the proper rest. 

Standard Output 480 pieces 
in 8 hours a ~~~~------~--------~----~-----Standard Minutes per piece 

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

( 480 !....§2. = 408 ) 
100 

___ 4_8_o ___ x ___ 85.__ _________________ pieces 
Basic Minutes per piece x 100 

Certain questions may be asked and anGVered: 

Q. Hov long will it take to make one piece in the factory? 

A. If the worker is KEEN, the time to make one piece is the Basic Time. 
If the worker is NOT KEEN, the time to make one piece ir. Basic Time 
x .lOO divided by 75. 

Q. Hav does the St~ result compare with the Technology Time? 

A. It' the Technology Time is for the same method and machine, then there 
is same agreement when the Standard Time is equal to or more than 
the Teclmolo81' Time AID the Buie Ti.me is less than the Technology 
Time. -
Otherwise: 1'0 AGRDMlll'l'. 
Thia is because Technol081' Time contains troa TS to 20% allowance 
tor rest. 

Q. What ab.ould be u.ed for Planing? 

A. '?be Standard Time lbould be used tor Plazming vith a 4&7 ot 8 hours. 
It tbe Pl.aiming D&7 is leaa th& 85% ot 8 hours the Buie Tiu should. 
be used. 

II I I I 11 I I I I I I I I I I II II I Ill 111111 Ill I I I 
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Q. What ti.mes should ve tell to the people in the factory -
mauqement or vorker! 

A. GiTe the Standard Output of pieces in one day or B hours. It' a 
ti.me is asked tor, give the BASIC Tille, not the Standard Ti.me. 
'fhis is because it is e&aT· tor- the person in the factory to campare 
the BASIC '?iae viththe time taken to make one itC!!lll or to do one 
operation. 

Q. Hov do 7011 ccmpare Tec!moiOQ' 'rime vith the actual times in the 
t'actoryT 

A. You canot do this beca\ISe- Tecbmloa Times contain within th• an 
&llovazice tor R.A. You do not knov exactly how much this &l..lovance 
might be, so you cannot take it out ot' the Technology Tille. 
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