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The ~uroass of tnic naner
to spome factors whier sntoer inte the coliey noins which
is tho responribility: of these vhe ave nheveod with stenring
the econonice deveionmrnt ~i° 9 country in the nodern contexy,
ALl such astivities stem fror the ~stsalic ment of a long
term plan which i Ancisred 4o ddontil» the raturel resourcec
which are availsnle, to agsozn those which can h~ develnnen
13 the gdvantare ¢f the somalation of the cr imtay in
reisins their livine staniapds, «n? sles to seiect trnce
spoduots whieh ean ne evworted in excherps fir othrr goode
and services reguired £¢ Ticther imrrove the cconomis status

of th2 country conserned,

The nature ani scope of theuse activities us
obviously conditiencd by che c¢hrractoristiss of %he resources
aveiinhle Sar example, the orasenaa of oil in = area whnich
mir~nt otherwise bo lagkin~ in other natarsl Tegources
ohviously leadn to tho develoient of wn econn y in which
this natural rasouree i evuioited and Llsirely exporrad, ard
the resultant incecme is Acvohed to t-e ~irchase of snterials
and Tacilities which ave not nragent in Lv2 country
sonc-raed. C(Lher axamvles cxist of arszag in wnich the main
foature ie tre extensive nrable sceas availablc vhen the
building ur of herds af sheen ani cevtle ~rovide “h-

opnortunity of sellins thir »vodnzt to other nations not 80
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well endowed, and the application of the revenue to goods

and mervices purchzied from those nations who nee? the
exported product,

In many ocases tre picture iz a mood deal more
semplicated; many nations nave a wide field of natural
resoureer ard this leadz to thn estnblisnncnt of a mixed
s0onomy which is very desiradle bacause if the affect of
wanther e.c. drought, finodi atec, pesults in - reecession
in that particular sector of tha econory, the remaining

indussrien ‘cushion' the effect of such n set=bagk,

Whatever ‘nes circumstances ars it is certaia
Wat in the con.sideration of an sdminictratve syrctem,
there ars certain “ormal nroceadures which cannot be

ssglected such ag:-

= definin~ the broad scop: of the long verm

eoonc ic development plan

= identifyine (he functions over which
control ‘s n.cessurv if the nlan is to be

implementod on ar orgrnined bhasis

e a8lectine oraonnel of the requireq
Mmalification te rlay a defin- pola in

the adminietrative -yatem

® laring down the ncavtable standards of
Performance requircl if theip work is ve

Aske the raguire. sonvribution %o the
Sotal atrute~y
/Conta,., .




o eivin- sueh personael the neecs:ary

authority %o discharge thair resnonsibility

» ersuMin~ the, ef“retive lincs of
comuric tivn exist Lo anaure thal the
tacticnl deciiions mode by *heso
sdainisteanors sornicr with “he nverall
ghratery noi orovide n tlow of infrmation

as roesardi achivement .,

These Trrdzmeatal gtr-s in the creation of
& communication svsten and deleputed 2uthority are buaric
arnd camiot be omithted, e purose is nmainly to elimin-te
the vy conn’derab’s vaste of ~l%crt imich voul? acevp if
these noints weras omitteds It s act sff™eisont fonon
numher of extreamely orlimsicstic ¢nd willine reonle to do
what szecrs to them ho be hel o te the chieetives of the
entire ponul:tiom, Tt wveild not se lone beivors %he netions
of one Individ ol riyrted to inta - ferve with tha counlly
well inteonded actioun of znotrer and the situ-tion would
scon Aavelon where fructraticn ani ~isavnointront would
Aiasinste *he fundanartal mood will which existad at thn
bepinnine, A zimvle oxammle is that of a foothall iL-nm,
Sagh nenoer of the tesm i mebivated by %he desire So win
the rame but this ob.iesct.ve woul? not one achiaved if they
were al) teld thnat she murcnge was for them all to invade
the torritory of the other tram and score roals individuaily.

It is well known that what wins football mntahe: is the

/Oon‘:f" 'Y



anpointment of one o the players an the cantair  who

nllocates aresific mles o 2aCh Dloever on the field und

W oa remuly, a shratesy is

#onling in vhich all reople

concerned nlaoy un impertant oart bus Tha actug) seoring
0l gmonls i the Pesit of eo-onupution netween Lhe wholae
team euch working witviin n eos Vatlem,

A Marthan cxXrnrle ia conea finge

2 milivaxry
orerntion, Canmnaiprs we g

not be won if sre ontipag

militar~ fopce warehied toward: the

KRN}

te tota??y'ocnwpy e berrdfeny,

In mraciice

Coriaanding Offcers Acvine o stratecy whien mirht invelve
the crrnchion of one or twe diversiorg, (e Jaunehine of
- Boeoncertrated loas] ahtuck and she uchicvemant of Mmilitare-

devalocomert o

obiectivos u- ¢f e atratesy

5 oreface fo tre

anrd the Lroovesrive winrine i key areas, cuiminatin . in twe
aehievgment of the total “hdeative,

Tha orcavisation of the eeniapie develo meny
of a donﬁtry Ly tha exriritation of jta re2tural resourens
sonforn: to eimitanr prineinles,  Mhe Mmiorities hecessary
%0 aghiove o eASUred nrarmesg we o Piee vhieh does net

wnd indugepiel TogOY ™Y (e ensantia)

overatroin +he LAY

1? eugena- i3 to e aehilevad,

Ny humar cndaavoys Lesiires the napgied

retion of human LLERALY SR

¢ ever iy the simplest
aituasion it nae alwaye heap @CERIABY FOP tha

ratien
and 60en: o

diseinline
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of # leader to be accepted. Ruanin- a small farm For

example - although t & time for sowing and the time (or
reaning arve well known to all peabevs of the team, 1t

ig still naceshnr; for priorities to ve set and el ort

50 ne Airested to perticular tasks if full advantapge is
to be taken cf the seasons, westuoer etce. Thic is so aven
if the leader and workevs on the f:tu donsist of father
and ~ons; the nacessity for being more formal abou! the
aliocation ot duties snd setting the framework within
which the ovora!l lesder wishes his team to function,
oecomes crucial when the indiviausls fillinz thuse various
rcles have no natural lovalty such as existe betweon
father apd gor and where the tasks which they are
requirad to carry out sre such that often conanideradble
nrofessional trainins is neceseary beifnre they can be

undertaken successfully,.

When the tas!: is the oneration of a small
indnatry let alone grovus of industriec and rational
enterorises, the need Tor some formality in tne setting
o' authoritir~s z=d resonsibilities becomes crucialj
effective communication to recevntive irdividuals is a
key pequirenent, and this can only work smoothly if
the moranle und sense of pur-ose of sll concerned is
sstained by effective lines of communication. It mirht
Be said that under sveh circumstances an imrositinsn of

o rimid discipline with a systam of wneralties Tor those

/Cf”'tdo. L



who break the ™Mles would compensat

this is no real substitute for the
harmoniouns

e for low morale but

preservation of

Telationships ang & willineness o co-operate,

The point is being made tnat

if the organisation
of industrial activities ig accepted

A5 a guide, the one

sinzle factor whigh can mak. all the differenrce between

Succesaful, ig the state of morale of each individual in

the organisation, and this san only be promoted and

Sustained by the wise use of authority

and the transmission
of inrormation to the lowest level.

This does not of course

mean that every semi-skilled worker in the organisation

Bust have ful1j} technical and finanei

al details; using the
lins of dologation in the

organisation it is part of the

role of each nerson with authority to transmi

t to those
under his

v sufficient information
which that indivigug

immediate control

Pegarding the wori 1 does to ensure
that he does not lo

5e his senge of burpese and that when

he is piven instructions from his Sunerior those

are
Reaningful to him in the achievement

of his own objectives,
Some time has been svent o
of its key importance at 3ll stages
situation,

n tk~ foregoing because
of an industrial
The necessity fop harmonious

relations between
Supervisors and Administrators of

the

évery aspect of the
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organisation is equally important and this is undoubtedly

true of the relationship between those responsible for
oroduction and those resnonsible for the maintaining of
the prodnction facilities. 'Production' and 'Maintensnce
reauire free interpretation; an essential part of an
j.ndustrial enterprise nmight well be the transportation of
the raw or semi- rocessed materials from their point of
ocourence to process industries rior to distribution

internally or for export. This would, in most cases, involve

the provision of road or rail facilities and this in turn means

that 1f thase fncilities are to be effoctive then they must
be maintained in a condition which enables them to be used
economicaily and not allowed to deteriorate. The efficiency
of the enterprise would soon be diminished if transportation
of the resources became erratic or interrupted because of
breakdown or natural deterioration and as in any other part
of the organisation, if the mainten:ince resnonsibility is
not effectively discharged, the work of the entire operation

would be disrupted,

Anplyins the general nrinciples recited above
it is obvious that the maintenance function must be the
reasponzibility of sn individual suitably qualified and
with the necessary facilities and authority to use these in
order to fulfil his objectives of keepine the facilities
eoncerned in pood mnning order. If, howevev, his efforts

are to maks the maximum contribution to the success of the
/Contd...




So8al enterprise it is obvious that co-operation will be
necessary between himself and the users of the facility.
It would not be right for example, if he was to decide
to withdraw the road or rail transport referred to in the
previous exampls, or close a section of road for repairs
without consulting with the users as to the affect this
might have on his objectives., Equally, it would be
uareasonable for the user of the facility to demand of the
person responsible for maintenance, a large programme of
work which would completely absorb his capacity and make
it impossible for him to give a maintenance service to
other branches of the industry. Intellirent co-operation
between these two parties is essential if as members of
the total team, they are to make their resnective
eontributions to the success of the industry as effective
as nossible., Both ocould claim from their terms of

" peference that the action they wished to take was "right"

but such a narrow view on their nart would mitigate againss
the success of the overall plan and it is essential that
they learn to 'live togcther' and take decisions which on
oscasions may represent a course of astion which is not

ideal from their own point 6! view,

Higher management in moat Companies spends a

‘@reat deal of time in selecting personnel and training them

%0 ensure that this essential element of co-operation will

/Contd. e




exiat between them because they recognise that if their
Company is not to be made a 'battle ground' between
individuals who refuse to co-operate, they must take
steps to correct vhis situation even to the extent of
removing the recalcitrant narties. All such individuals
are of course human oeings and are likely to have their
personsl enthusiasms and antagonisms, but if thev allow
these to interfere with their duty to the organisation,
they will be running counter to the terms of reference
which they were given from the outset i.e. that they are
expected to carry out their function within the framework
of the total organisation. Higher management cannct allow
such a situation to continue because if there is bad
feelins between two Administrators then one can be sure
that the same troubles will develop amongst the
subordinates of each and one may have a substantial pare
of the organisation and labour force in a state of

non=go-operation,

No apology is mesde for dwelling so lom~ ea
wiaS are elémemtary aspects of human relations; it is a
fee$ that the history of the failure of Companies and

eften countries, contains elements of the followins defects:-

- No long term plan has been developad for the
programme of development to be undertaken and
the Administrators for the organisation have
relied on making ad hoc decisions almost from
day to dny.

/Contd...




Swsh a situation will result in people lower

4{a the organisation beine unable to get
decisions as to the action they rhould take
and very soon chaos will vrevail apart from
the fact that the morale of these neople and
those responsible to them will decline very
rapidly. Having a long term vlan does not
mean however, that there must be obstinate
sdherence to the first plan made; the rlan
aust be s0 conatructed that it is flexible and
ean be modified to meet currcnt circumstances
without abandonin~ the overall purpose. 1I¢
follows of course, that when such deviations
from plan are made the changes muct be
eommunioated down the orpanisation so that
varistions in the tacticul can be consonant

with the strategis objoctive,

hese who have ‘he suthority to mave decisioms
e¥e are not equipped with the necessary
kaovledge to discharge their resvonsibilisy
of fectively.
It is all too easy when doing the strategie
vlaanins te consider organisation charts
end & hierarchy ef delesated authority on
paer i;:aelf represents an
offective organication, but if the various
fumstions are not filled by personnel who,
/contd. ..




B Sreining and qualifications are able

%0 recognise the problems within their
pesponsibility and take the right decisions
%0 meet them, then again the organisation
will falter ani eventually fail. This
feailure will be accelerated when the
subordinates of such peorle recognise that
their leader is not able to make good
decisions and again, a slump in morale
Salkes nlace,

« Members of the organisation have the
ascessary qualificetion but they de nes
wnderstand their role.

This factor too, cen diminish very greatly
she stréngth of the total organisation;
Rere we have a situation where the peorle
eoncerned could make the richt decisions
But because their terms of reference have

208 been properly stated and understood

Wy them they fail to respond to the demands

of the situstion, This ocan very easily be
diseerned by lower people in the organisstien
and yot again fatal decline in morale takes
plase.
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All the above requirements are filled
but the human relationship between the

individuals is weak.

This situation can be likened to a well
designed, well constructed machine where
all the‘parts fit and where the machine
ean turn out food wor!: but it will very
soon break down if there is no lubrication
between the moving parts.

Good human relations are the lubricants

of industrial organisations which will

MOt run smoothly unless this vital element

i8 present,
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fhis paper envisages the exietence of fNlly
o partially utilised industriee and eeeke
%0 draw attention to an extremely important
element in the relationship between the
production function and the maintenance
iagterent,

IS 48 the main task of Management to ensure that
&l) the persomnnel in the total organisation carry out
their work in such a way that it contributes effectively
te the ashievement of the ebjective of the enterprise
1.0. t0 sell their goods or services at 8 profit. Is
is net sufficient for all the personnel to be motivated
by enthusiasm and good will towards the company. BSueh
feolings are, of course mest desirabdle, but unless every
poreca has received & clear direction as to what hies
econtridution should be if his efforts are $o be fully
effeetive, tnere will be & great deal of misdirected
eoffert produoing a poor result - and what ie equally
serious, the feeling of frustration and dieappointment
on the part of employeee who have worked hard but te
20 aveil, In any team game, it ie essential that the
aenbers accept the discipline of the eide, and carry
out their designated role; they will alwaye be more
suecessful than a eide which ie extremely enthusiastie
and emergetic but who have no etrategic plan of actiol.
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Continuing tris unulory, tha meut successtul teen
organisution it une where & stratepy annlieuble to
$he tenn pluy hus teen esteb.iihou, but the nlan is
sutticicutly tlexibie to aliow inuivi dw.! nombors to
make tactical decision: on thodr cwn ~ccount in oraer
that prowpt advantage oy ve taken ot local cpporte
wittiesn, The uepree to which he can icvart fron nis
established role 1v detfined go that the towsl strategsy
is not wesrkened. Sucl an arrinper. it 15 deeliraple
&nda often ersentil veciuse the leauer ¢f the team is
not &ble to make all the dec cions all the tines he 18
t00 remote anc the zdoprticn of such a ririd econtrol
would result in nany lost opportunities,

In the same way trerefore it is liecessary in an
fndustrial situcntion for Laragement to dclegate scome
of hic avthority t> the lecdery of the varicus e bere
of the factory tear, indicatine c.o:rly the areas of
activity which he wiches then to rover, and civing
theu the neccunary depree of authority to diecharge
the reeponuibility. We wil. be coneidering in gore
detail the a thoritirs id res rsibilities of the
production departrent nnu the nwinternince departient
in a factory in orcer to il.ustr.te the »rincioples
apnlying to tineir rewpective fuuctions, und the
relationshio which rhould exint betwren them and how

potential problems can be anticiu ted,
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Tre starting »nuint io to defiue the vasie
responsibilities of eaect i,e. the role which
Manegement wishes trer to rulfil in the meragerial
team,

The 1ollowing definiticn has been found to

apply to a very wide renge of industriul situations =

PROCULCTICH huSPUNLIILTLY

e

BY TH& DLLCTIC OF Lal(Uil, o asLhIaly AND
PACILITILS, 40 PIGWCL GOUDs GR wiliVICss
PO QUALITY, LLAITITY AND CUST STANLARDS
POR SAL: AT A PROFIT,

is gives the munupger of the prodiction cepartment
@ very clear directive as to whut is exvectec of him,
He 18 required to concentrate his eftorts on the
orga:isation of proauecticn, He estublicnes sources
of supply of raw matericls; he deciues upon the
methods to .. used, the skills required, thc number
of personnel required #nd the cnace and equinwent
which will be needec to produce the vclume demanded
By the nroduetion t:rgets set OV Lwnisel ent. e
Bust ensure that tre rneccesury qui:lity Cilenc. ruc Lre
nuintuinea, «nd the cost of these Ltiges, the noveten$
and storuge cf rew mutericls —na finished poode, the
vower, lirnting, he ting, rent:l of premises anc a

nurber ot other overhcuu expennes must be controlled
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$0 & level suel that, with the coct of nwterials
%’ included, the total cost of the produet enables it

{: < to be _old with the necsuv ry protit swurscin.

PR R

Thic e un extrerely dencroin, jcb, calling ior
conciderat.e noncgeriel .nd awapini: Lrative cbhilitye

It is not just a natter of desiening levo.is of

w

S production systems, although t.ies 1s inportant

enough; it slco involves cealiiy with the way to auy

AL e,

decisionc which must ve nece in orcer to cc.e with
She variations which wil! oceur in spite of torwara
pianning. Por exumple, dciaye Loy tcice place in
the delivery of raw neteriele, o they nay vary trod

the specified quality stundnrds, recessitating

R e R o R TR

rejection or aajustuent of the ctandurd production

methods. Shorteges of lebour nuy occur due to
sickne®s or other cuzuses, plunt cd equivkent nay
break down or technical dcfecte ray be revealed by
Quality cheexs which must be (r.ced anc reetificd,
The =dditiorul cowtl of these diffievllis ney
endanger the ‘.chievewert of the unit ccnt luid wown,
and late deliveries ray thrcuten the ;oouwill of
eustomerc,

. % indeavourins to onticivntte such probleus and
taking prompt anu effective cction to minimise the
\;f effect of suct dcpartures {ro: nlar. when they do

ocewur i@ what procuction nancrerert is ell about,




]l e

To diucharge t:e res-onsibility effectively, the
Warurer aust know eve.y focet of t:c¢ raw naterials,
the process u d the finished prodict, and ensure
trat his subordinates esre cl) eyuipped with the
knowleage necessarv to carry out treir roles
efficiently. Let the:e be no douot that the
contrcl of proauetion iw an extrer.ely expert .ob
ucd should conmund rescect.,

The production mersser aocs not face hic tesk
alone; as hes been dcscribed, he ie providca with
the services of a number of supporting tunctions,
If his supplies of raw meterials becowes erratic
or not to standera he doec not hove to svend tinme
investigating; hLe achs the ourchasing funetion to
deal with the mztter for him. Laoovr shortage ie
dealt with by tre Perconnel departne:nt} tecnnical
investiratione can be undertsien LY experis,
Indeed, he coes not wait until & crisis occurs -
he expects suech services continually to anticipate
potential ditficulties and <mouth them olt vetore
they cfreet hie praduetion operaticon:, ond the
renagere of these supporiing services thewselves
have girectives from laiorerent whieh deiine their
role cf support to proauection.

We ure concerned mort with the baintenanee
function, the importence of whiel ir zrowing i@

meny industries ee tiey invest in plant and
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oquipment and become dependant to an increasing
degree vpon its availebility for productive use.

The sequence ot stages ot piocducticn, from raw
naterials to finished product, is a chain and

when links in that chain consist of riachines, if
only one of the nachines is not available for use,
the whole line stope until it is restored to smervice
and there is seldon: any alternative avuilable to
keep the process flowing. Therefore the muiﬁtenance

responsibility can be clearly defined as follows =

JAINTE: ANCE PONSIBILITY
20 E'SURE THAT, AT WINIMUL COST, PECLUCTION
PLANT AND QL IDLNT IS AVAILABLE FOR
PRODUCTIVE USz FOR THE SCHLUULED HOURS,
" OPSKATING TC AGRZ:D STANUALLS AKD AT MININUM
WASTE,

T™is states quive clearly the nature of the cervice
which the production ranuger can expeet from the
naintenunce ranager; he is required to recruit and
Srain the necessary number of maintensznce personnel
and equip himself with the appropriszte tools and
equipnient 10 service the production machines in such
& way that production is not delayed becauss wachines

are not availabdle,
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This entails the carrying out of programmes of
prGVentive'insnections desigied to anticinute any
involurtary stopnayes due to ueglect of such
thines as lubriestior or acjuetrent, carrying ot
planned overhzvls enc ropwir o nerral vewr and
tear, und, in the event c¢f a breakdown, restoring
the vachine to cervice with mininun oelav.,  When -
the gquality of tin wor. lone DY toe  achine ig
dependart upon ithe nechznieal condition the
stanasras iaid down by the prodvetion depar:nent
must be nainiiineu, anere malilnetioning or the
mchine caveses vroduct waste, this nust Lé neld to
8 minimum,

'I-jlesnce the mainbtenince nan: ger has complute
frecdom of acticn teo operste his estoblichne. b aw
he thinks best to achieve Lhe Obectives laid
down, provided shat he dues so at Loinimoaw cost.
"Winimum Cost" meuns in-t coot whick it accentable
to the production raveger served; in cstablishing
this, é decisioh needas to be pxde us to the uuchihe
avallability which will ensable the oroduetion
wanager to achieve his turgets, If e was to
demand a very hich perforuarce of his uachines'
with virtually no breakdowns and no time avueilable
to carry out planned'maintenance'work, tne cost

of maintenance would ve very high, It might be
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of order for a member of the ruintenurnce de

naciaaary to have a large and highly trained
maintenance statf standing vy to eor ~y out "crash®
programmes of work and probobly to Lave a large
stock of spare parts to use for revlicemenits, thus
avoiding the delay caused by resair., .Such a cost

would probably inilate the oroducticn cost ©o mieh

- thet he coulu not suiinia ris case “nd, in proctice

he would wish to orranise his produciion on the
basis that wachines woulo be aveilo-ble to the oxtent
of say 85% and enjoy the lower cos*t at which such

& Bervice could te srovided.

This really_ brings us to the kernel of the

relaticnship bstwecn the production funetion and the
maintenance function, However nuch we define
authorities and resconurbilitics ana design systems
end organisation charte, we must receenicoe that, in
the la:;,*t:. unalysis, the sucecess of tre entire
operation will deperu on the inter - cetios of human
beings who cannct ve standardiced,
The acceptance of the definitions oftfereq ensuras
that the boundaries of authority of each party are
.clearly established. "Ooviously, it would be .'
wfong for, say, the production LAanager to tell a

mechanic how to do his Job; equally it would be out

par triant

%o interfere with the production process,
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Baeh have their "rignts" and may compluin if either
invades the "territory" of the other, wech ure
experts in their particular greciality and should
have mutual resvect for the otier. Trey are aleo
human beings and we heve 51l Lhe makinge of a
situation in which the contribution of two expert
people and their statfs to the obrectives of the
corporate body could be freatly diminishicd sweenuse
their personal relaticnship ie productive of irreticn.
W must recognise that lerally defined reiatioreshing
are 10t enough - there must exist within Lhre fornal
framework the willingness to cocperate and disvlay
tolerance bzced on mutu.l respect. Tre factlory must
not be a battle ground in whieh two functions enFuge
in eivil war, in which the company is tne loser,
The loyalty of each party ic to the Compiny Nanager
end it is essential that they live togetiier in
harmony.
To be more.positive, the follewing guide lines

apoly -
= $he two menagers should have respect

for the expert knowleige whieh each

posgesses,
= each manager should be willing to

reveal to tlie other getails of his

expert knowledge i.e. they should
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ROt be secretive or protective about
Row they do their job.

- they shoulu miet frequentiy wnin roview
their incividusl problems, treating
ther ©s vroblems c.arec bet.o 1 thom
alid seeking the nast [ oint solution,

= each shoulu feel 1ree to make
sugrestions on to how work ic done.
Phe maint e vansger should be
able, without ;iving offuice, to
Sugyest a ciange in the prodiction
method. The production marger
should be aole to question - fiature
of wainteansaice procesure, It is
only necrusury to btear in ming that
in doing so, the sug-estor is
stepving over the bouncary ot his
responsibility and musti te prepared
for his sugrestion to be politely
rejected for rea:zors stuaied, and to
accept this in good part,

dmether re:son for the necessity for good

Pelations to exist between the maintenance ranager

and the prouuction manager is that the gane attitudes

®ill be reproduced at the lower levels in their

respectiive organisations and it would not in practice




be &« matiter of bad mlationc between these two
individuale but proavetion forene. world tend to
be antazonictic to n:in‘caounce toreren . nd
production opcrecters towares nuintenonec men,
Nething erodes morsle aouc efficiercy more then
friction betweer theve two EXOuNs O employees,
Peotory uunzger: nay ooriieuli rogare to the
personal claracterisiies ot mensigers, apnointed
to these two inyportant tunetione anl evid-nee of
treir willingness to ecccpereis and act Jointly,
within their respective ro'es, to coive their
problems entcrs intc his wosessnent of their
individuial pertformance.

Promoting this atmosphere of friendly
eooperation does not mean thot both should say
"Yes" to everitiing the other requests. It
would be wrong, for example, for the maintemance
manuger, in an ettempt to be helpful to the
production manager irn u dirficulty, to tauke risks
im Pis work which misht remull, ‘n danc -e to
equipment or injury to emoioyees. The productiom
Banager must not debase the quaelity of the product
Jwet to assist the naiatenance rianager in an
engineering problem. Their first Lloyalty ie %o
the company, but there is ample room for this te

e honoured and still udopt a jointly agreed course

of action which satisfies the probleam,
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Bome speoce ha: Leen given to this asveet of
She maintenance und production relstionshiv because
thie is the eseence of tae matter - in the last
anulysis, orgunications cnd systent are operated by
Reople.  The idcal relationcip bVetween iher will
not conie about "nutursdly"; tliere nust be ccnscious
effort to adjust atiitudes . nd contrcl temperaments

and to build vp the spiric of parinerzship and toame

work which distinguishes tie well nenager orgenisation,

A8 was rentionca carlier, the factory situation
was chosen ss being arn envirociument in which the
producticn/maintenance relationship could best be
1llustrated, but exactly the same principles apply
80 otier activitiee wherc a mesinterince service is
involved - indeed, if the functions sre more remote
from each other e.g. the base maintenirce workshop
servicing a tleet of trucks or puilic transport
vehicles, the necd for sympathetic understending
of She problems of esch party and willingress to
eooperate is even more import.at tov the guccess

of the enternrise.
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™i- portion of th~ T r assumes thag

the strateris balunce of En. natiopal
adminietratior rgm Deer astubliches rng
that development; of tae countr's resaurees

is about to take nlace,

In sueh a poser as this it it reresgarm: to ancak
in general termc and not for a vhecific azituation because
undoubtedly factors will vVary very consi<erably botween one
example snd another., Tt is fairly certain however, that a
preliminar: survey by exuverts would establizh 211 or some

of the followin~ factorsi~

= the location of the existin- or potentin)
resources of the country will be reco niceds
by this is meant th:i 1ccording tn the
nstural reorra~hy of the arcn it will be
soparent for exemrle that coertain ninnral
resources exist which, hen dovelored, can
Aerve thn repdn of tho eonrntry dtself and
enable cxcers preguction €0 be oxHortad,
A fenture of anothor nren mi bt wall be
its suitubility fopr the sroducetion of fruit
O™ erops. Yot snothor factor miitht be the oxe
istence of pruzing resources wnies would
favour the »enrine of herds of cattle,
Mary other exarnles conld be cited which
micht also include subsidiary advartapes
e.g. the production of eattle not onlyv

/ContAd. ..
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provides mont Tor hwiun consnmution but

O b R i R B e

almo al=o ennports a mumber of othep

useful bye=prodintas 0® sueh an indurtyry,

e Qut 0 such a study is bound to ererge

the fact that for the rescurces to be

made available tr~ L~ opulation and alse to
b expoxrt them, their tra:soortatior becomes

nacescary. oSuch facilitics may he

neceasary *“or the moving of the particnlap
i produst in its existing torm e.r. fruit,
vepntables etc, to di~tribution noints
or before it can be utiliced i+ veoauires
some “rocessing o.v. fmiit duice, teat
earring, smeltine of ores eteo. Arain, the
studies curriecd ovt will no dcoabe Tetamaine
«the best location fopr anv naprk op fall
procescing for exam:le, if the *innl -rodnet
reruiraed o fruic jiice it micht vell pe
if more economic to vroduce t.is close o thn

gource of supply i to tren nort the fipiched

Juice thar to ship verishable fruit to u di:vens

procasaing voint,

o ks e i

It is suprrested that what e roes from the
. feregoing is that for one reason or anothepr tie industrial

life of the sountry concerned will denend to u considerable

extent on the adequacy of ite comaunicuation: in other

"y -

directiona i.e. the moving of resources from their point

e

of origin and the intake of materinle neerssary for the

/Contd.,..
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exploisstion of the racourcag,

An examnle of tha foreroine mipht he the nend
for the shioping orf machinery to an arrienltural area and
the transonortation out of t e ares of bhe resultant oroduct,
If the forepcin- is accerted then 1t becomes anvarent that
rond and/or rail faeilities are resuired, This is not Just
a matter of civil ensinreerine and lavine poads and rail
traoks nnd providing fleets of lorries, locomotiven ote.
This will not be effnetive unless the muintensnee oryacication
exinta which ic docicned to en-ure thiaft these «ssets do nos
deteriorate as a rrsult of wear and tear and that they nre
kept in a ocondition which will ensble economic ar? reliable
troansportation to be vrovided.s Tt weuld be an oxnert's Jjob
to detemminc the nature ard loc-tior of the mairtensnee

foeilities and thin is he subioet of anothsr paper,

T™e utilisstion of 4 numbep of rosoureen
partisularly min rela,nil etg, in 4teolf reavires the
exten:ive ysc of mod2rn mactinersy Ehic %00 st be
meintained in a4 eond tion which is coire to onpe 4&p
availability on the scr'e of productior »amiped "nd one
envisaren Maintrna2e Jortshong nnd treilitics Incuted
close to such areas in which the ecuinurnt and s¥ills exing

for msintenunce work to be carried out promntly,

Yet another muintenance requivement is prometed
by the existence - ns no doubt would be the crge = o’
proocasing factories for ihe conversion of the natural
product to a salerable form or for the nreservation of tho

ratural oroduct for fMture use for exrort. This means thet

/Cﬂntd eee
o
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Nrthar mointorn 1 aa facilitie: ro doubt locntoq Within the
factorien concerred will he neceesury 0 en ure thot the
volua~ of throuihout of Grin artar vice d¢ ned tained u%

the n-ceniar- level for ceonemyn oirem™ation,

Mention hns becn mude so four of the busie
induntries likely to exist in a tiptieular conrtry; sogh
indurtries sroduce the riw meiericle oy oot othep
Inductrias - fop exannle, tinber whick is cut rorrh finiched
is tronasorted to nther retert oo whiek sroduse the rudes
“rd sime of timhap vemiined b ¢ortnin indy Hriae e, .,
bulldine, ~urniture merfaetirine cte, Nainten nee je ctill am
earerti-l s~lenont in tha aconciic operation of ary minuface
turire ~nter rise and . HonTl ex ect e it aitable

linintena ¢ derkshope cotubliched withivy much industrics,

Tt will be =eon i pon the forepoin - t at the
ex>lodtntion of tie pnoturs resourees of o aov gy an g
meaninmful scule will involve the anrcive nre of rachinery

£ #11 kinds. lechines ure crtremely wood aoryig e Tovided
ther arc wi.el: chocen o The oweore Taenred, voed
eonciderately ang gre mven the neanc Wy ooretective qod
rnndne naintenince to encura hot the results of wormal
wear und teur (n not uniuly arcet the wuality of she work
done or the availabilitiv of +he Wwactincc for rogaction use,
It is verv imvortant to remenher tunt in modarn “rodanction

operations where muchincs are used extensivelv, the condHee

ot the nainten: ae function nay howve o decimive uftect on the
profitebility of tho entire entev rise,
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Once a fuctory is coprit*ad o n brodetion sebedule, this
implien Lhat fts mashin vy will be availahla~ fon sroducti ve
use, operatine to the arct~hlinghed Ttantards of qualite ona
reli bilitv, If tnis in not ashieved t-n the 2fFond wnon
output will be -t ma capions mg dha neneavailnhiline of
nroaustion lubour or o rrortare of raw maboriala, 4 ia 4lgo
obvious thnt aver I the frrecoine recain meante o pe nmnt in
faeterian op freetrive vlapls thic will ba te re ava‘l if

hY a breaisdam in tpovsoant feeilitier, tha raw or anmj
rocessed material doas not Clov freely to the-n odnbg,

Goin~ haek s ' rther stace, none o the foregcine ndvrintaren
will be operstive i€ g5 a resnlt o Lne breskdowm of nuchinery
nead $o mndin tve raw vrotuction in the fivat o)lnee, Fhe nngeranr:

auota of the breiec sroinct io ner awvail-hle,

The mnin them of Lhis pave™ is the imvort:.nce of
the valatinnanin hagwenn the mointoncrens MinaGtan snd taeoe
retrensible for Lho rpoduetion, trensroptation snd recassinge
or resources, It na Mtready beer vade ) adie Ghal Lae maintenance
frmetion i5 a servica te oradnction e the senge thot 3t
TPAViAeR exnart sthention to Lhe "tools" ured in the »race.cen
of sroduction, ensnpine that these s-e in :wo01i condition
nd cairable of corryine out the work for which tuoy ure
desirnad, lHence it is very imvortant thot a wetnership
exists hotween these two elements - proction han the
responeibility to use ites tools fopr the nurnore of producing
8 tunrible ouvtrut which cin be s-14 at o prefit, :id maintenanee
h-ve the task of ensurine that this wort is-not

frugtranted dur to the f20t thet their toola are not

onarationml




I¢ mirvt be mnid therefore, that if these two froters ape
mude cvite olenr to tho Adminietrators in charge, that the
ritustion hns been taken care of satinfactorily, what muse
be recornised howsver, is that all the:z~ functionr are
penvled Hy human bein-s and an addsiiion~1 element must axi¢
Lf the total activity i to proceed smoothly, and that ie

2 willinenes=s for mutual so-oncration,

Aopendix 1
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Appendix 1
THE MAINTENANCE/ PRODUCTION P LLATIONSHIP
| DEFIN TTIONS |

The organigaticu of maintenence work and the
working relationship between the mairtenance function,
which is escentially a service activity, énd the
pro@uction function whick is the prime prorit-making
activity of the enterprise is Dundamentally that of the
specialist and the customer end conforms to the same

general rules of procedure.

The owner of a houss, if he wishes to precerve
his property or has need of a repair to his plumbing
system, approaches - if he is wise - a recognised expert
in these fields i.e. he rceks the advice of a qualified
builder or a plumber, (In order to reduce hLis expenditure,
he might decide to attempt the repair himself, thereby
limiting the cost to that of the materials. The wisdom of
such a decision is doubtful; by doing so, he forepoes the
advice of the expert who has snecialised in such work.
Although the work which is necessary mey appear to be very
simple, in fact this may be a symptom of & more serious
and extensive defect; like the qualified doctor, the
building or the plumbing expert can interpret his
dlagnosis and identify the basic cause of the trouble frim

/Contd. .
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She superficiasl synptoms, neglect of which may intensify
the overall result,)

Hence, employment of ithe qualified expert
brings not only a recommendation as to the action to be
taken, hut also -~ if his edvice ip accepted - the services
of experienced crafesmen for whose work the excert takes
responsibility. le also ccnsiders it part of his duty to
confer with other experts if he feels thie is necessary
t0 ensure thet his client ic given tne best possible
service; therefore if soue excentiorul condition sxists
6.8+ fungus attack or soil subsidence, he might himself
¢3ll in a speclelist consultant in th..ese subjects to ensure
that the action which he recommends will be in the bLest

possible intexrerts of his customer.

In the normal commercinl situstion, sveh
apeoialists make & charge for their services; giving aéviee
and oarrying out work in their selected field is their
livelihood and the ~harges they make ere set at a level
which will enable them t0 recover the cost of the years of
training which they undertook in order to £ain a recognised
qualification. It is also uecessary for them to keep
abreast of develoments in their field by reading and T

attending professional conferences ete.

/cont‘oc




In the indumtrial situation, the prineiples
remain the same; the role of the meintengnce merager and
his staff is to sive ~wpert - -wice to his "rustomers® i,e,
the production departments or other profit earning parts of
the total eaterprise, in this cag 5¢y 8alurier and wagee,
commensurate with the qualifications reguired and
responsibility undertaken, :re p2id by the coumpany
concerned, who also, incidentally, pay the members of the
produetion department on the same general principls,
Therefore there is no neceasity for charges to ve made by
naintenance people for their work for the reasons applieable
in the commercial sense; they are adequately recompensed for
treir work by the payment made by their employers and indeed
they hqvo only one "customer" i.e. the Company. (A "charge"
is made to the recipients of their _ervice which represents
the value of the time and materials expended, but this is
fixed by the company accounisits who must ensure that the
cost of maintenance iu recoversd and thet an appropriate

allocation is wade to the product(s) mvolved, as part of
the unit cost.)

. Another difference from the coumereial situation
is Shat the maintenance funotion is employed only to serviee
buildinge and equipment which comprise the company's assets |

/00‘“0 .




end which sre used for the purpose of furthering the

company's objeciives 1.a, Lo provida gooda or cervices

for sale at a profit. The &..cus GL u sinple craftuman =
for example, a carvester - are tha t00ls of hie trede €slo
chisels, hammer, scrcwdriver etc. If he is to do 7004 work,
it is necessary for his :i% of ioole to be complete and
not lack any item which will erable him to undertske all
clapies of work and to carry this out % a high standard
Of quality, with no weste of timuer due tc spoilt work. I
is equally important that hie chisels, saws, etc. should
te sharp and well set, so that his rate of working is mnot
slowed down due to blunt tools. In the same way, the "toole™
of a factory are its machines, together with the power whieh
drives them and the buildings which protect ther, and it is
equally important that theue should not deteriorate due te
neglsect, slow down production due to breakdown, or produee
subetandard goods, Indezd, the eccnc iic consequence : are
greater in the latter came because if the return on
investment which legitinstely can be exnacted is not
forthooming, costs riase, profits fall, oustomere or
800dwill are lost, and the end result, if corrective action
ie not taken, is the samo. The oraftsman who neglecte his
tools works slowely and turns out bad work; this eventunlly
would lead to him being unemployed. In the case of the

faotory, when profit margins and vroduction decline, it 4is

/Contd. ®
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oAly w matter of time before the compuny is out of business.

Henoe it is poesiule o stete quite pomitively

& clear definition for the Maintenance responsibility us

followsi~

TO ENSURE THAT, AT KINIMUE COST, MRCIOUSYICN

~ WACHINES AND QUIPKENY ARE sVAILABLE FOR

PRODUCTIVE USE FOR THL SCHEDULED HOURS, OPERATING
TO AGREED STANDARDS, AND AT LINIKUM WASTE.

This provides clear terms of reference for the Mainsenanse
function as under-

1.

The Maintenance Manager must squip himself with the

necessary resvurcee in terms of repair machinery,

teels, and manpower, sufficient to meat his

reaponsibility; he is however, required to do thus at
the lowest possible cost, both in the short and the
leag term, consistent with providing an economie
service.

His @uty is to take the necessary action to cnsure
shat the production plant is available for use by
prefuction pononnol. in good running order, for the

/Contd,.




hours required by them %0 ashiove their preduction
Quetas.

3¢ Where the result of his werk oan affect the quality
of She goods produced, the standards of condition eof
plant must meet the criteria agreed with the
produstion department.,

& In striving to achieve minimum cost, the Maintenanee
Namager must not do so at the expense of the qualisy
of output which is unaceceptable, or cause waste of
esterials passing through the production proeess.

e last point is particularly important; it will be ef

80 bemefit to the total enterprise if, by neglect or

werking to dsbased etandards, the Maintenance Manager

Poduess the cost of his services substantially, and the

| aBount o0 “"saved" is more than offset by the cost of

| inereased domntime and wested production time and matertala.

¥ | Thers is, of course, a oe-pluontnfy definition
‘ i : o8 the production funstion - that of the other party im this
. tem. Wis o=




THE PRODUCTION EESPONSIBILITY

BY THE USE OF MATERIALS, WMACHINES AND LANPOWER,
T0 PRODUCL GOODS OF SERVICES T0 MEET QUALITY,
QUANTITY AND COST STANDARDS, FOR SALE AT A
PROFIT.

This means that -

1.

B

Those in charge of production have control over the
thrce key factore involved; they are required to

enswre adequate supplies of the raw or semi-processed

'utu'hlc nesded to fulfil the specification of the

finished product.

!héy are aleo required to devise proéuction methods,
inoluding the use of machinery, whioch will result in

,“}0 conversion of the materials to the finished
'promt.

Mc operations must be controlled to ensure that
tu'le'reed quality standards are met, (no more, ne

 less.) The output must be regulated so that the

production schefules, in quantity and kind, set by

| Nanagenent are achieved.




‘responsible for productiion rely, and failure of any one

4. Al)l the components of the factory cost i.e. the
oost of materials, the (epreciation cos: of
machinery, power costs, maintenance cozte, comt
of direct prcduction labour and fectory overhead
ohlrcos,'muat fall within the budgeird limits, in
order that the selling price affords ihe necesmary
profit margin, to finance the further operations
of the enterprise and provide s reascnable return

%0 the invecstor,

It will be seen from the foregoing that ths maintenanes

funetion ims one of a number of services on whiel. these L

of these will result in disruption of production. Por h
example, variation in the quantity or the quality of

inooming raw materials will cause thie; slow or arratie

supplien will interfere wit* the rhythm of production,

resulting in low utilisation of plent and equipment and
laying off of production labour. Deliveries at a higher
rete than plunned can alsc he & source of lov»; etorage
secommodation will be overloaded and the stocks of
material may deteriorate and become unumable, Shortage
of production labour can also causa loss; machines are
Bot fully utilised, work in wrogrees builds up and
utput figures fall with res. 'tant inereases in unis
008t and the proepect of increased labour charges i

/tontd,.




Bven 1f 13 the above faosors are fully ungep
comtrol ang operating smoothly, this desireble situation
tan be Completely Negated by the non-availability of
Rachines go Periode of time Which had been planned for

odotion because of hl'ogklon. ue to failure on the

oontrel within the Practical econcmies of the entire
Operation, to minimise the ¢ffeot of variations whieh
O0uld net be predicted, or which were, by common agreement,
80¢opted as o reasonable businges risk. Systems will nes
Sake care of these occasions, and deoisions Bust be made 3y
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from Proguction Manuper
to Maintenance Manager

Schedules have been received from the Production
Planning Department which require an increase of
production whieh willi completely ubsort cur
capacity 1o produce. I am therefore mdvising you
that, as from tomorrow, we snall require our
production machines for use 168 hours per week,
end that this requirement will continue |
indefinitely. Plesse make arreangements secerdingly.

y feen Innfnauu Nenager

% Predetion Manager

1 hove your nemo. notifying us thet your schofuled
Murs of produstion have deen advenced to 168 hewre
per week.

Uo ean herdly believe that Shis change hae
OGRe about 80 suddenly that you sould not have
given us more than 24 hours notice.

Nere important however - rumning fer 168 m
por week 1.0, )-8 hour shifte for 7 days per week

/Conta..
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esntimiously will yreclude ur earrying out any
preventive n:intenanne, e fuel sure 1t cannot be

your intenticn Lo heve to OR1t such essentin

eervice whicl. takes approximateiy 8 hcurs ner weelk,
"o"'o"o”'o"o"o"o"o"o"o

Seme. frem Production Man:ger
% Naintemanee Nanager

I sust remind you of your basie responsidilitg
3044 Govn by Nanagement ana acocepted by you i.e.
*$hat you are required so ensure the awailabilisy
of plant and equipment for produetive use £ _tha

shadiled houre."

My scheduled hours will be 168 per week until
ferther netice. How you aghieve their availabdility
‘l& production is your problem; you are the
engineer, and I expect you to give ae the serviee
Wieh I have requested.

-...-.-.-.-....‘O...

Bms. fren Baiwtenance Nanager
W Predustion Nanager

1 am serry %¢ see frem your last meme. that

/Contd..




yOu are taking up a rigid, legalistic attitude to
the problem of increused production, which is the
comeern of us bvoth,

I muet point out that whilst I tully accept
the fact that I em rejuired to give you service,
I also have = duty to hManogement tc ensure that
the Company's »lant ané cquinnent is oreserved
and not diminished in value due to neglect. Wnilet
I would be vrepared to take & calculated hueincss
risk by omitting lubrication znd some other
preventive mointenance work for a short period of
tine to assist in overcoming a locel produsction
peak, I cannot conuent to doing so indefinitely.

Secondly, you must realise tiet if your
ebjeetive io to obtein the meximum possible outpus
from your plant for an indefinite period, this
will not be achieved by taking up time required
for essentiul maintenance work. The hours of
production aetuslly nchieved weekly ure unlikely
to be 168 after the first week or =0; breakdowns
are bound to occur 1o an inereasing extent as time
gose on, What is more, the involuntary stoppages

are liable to ocour at any tiwe of the night or
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day, and due io their Ruddenncer, cuuse the

maximum disruption of produetion,

We would like o meet with you and yaiu*
produetion plann-rs g supervisors, und diceuss
® scheme for rthe al’ocation ol vericds of time
during the wor«ing weak, wien 2 chort SLevnoge
of production for the purvose of doing essentiul
®aintenance work wilil cause you the minimum of
inoonvenience. We, on our part, will gtudy our
methods and manning of the job and see if these
ean be resduced from th‘e existing 8 hours,

-.‘.-.-.-.-.-‘-.-.-.

Brtraet from mimutes of meeting between

Preduction Manager ana Maintenance Manager.

Subjeess~ To uchieve maximum outout for the
next three months.

"The Production Manager stated that he had
AW caloulated that the neceesity to raise
~Wreduetion to the maximum 1imit would lest for
Shree monihs, |

She Kaintenamse Manager exvlained that the
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eondition of two key machinez, due to be repluced
in nine months time, war such that regular
preventive maintenance was essential if they were
to be xeyt in service., Failure 1o do =0 was iLiable
to resull in sericus dunuge whieh would tuke 20-40
hours to rereir; hence, aurrt from nther less
gerdouz instances of neglect, production in three

weeke would be reduced t0 128«135 hcuri ner week.

He stnted that he had exwmined the ecsential
maintencnoe vwork programee necessary to keep all
plant running, with only the normsl ouuiness risk,
for three months at this level, z2nd could achieve
this in 6 hours per week. He rejuested that
production be planned on the basis ot 162 hours
per week, and offered to carry our the work at any

time during the veek which suited production hest,

In reply to u nuestion from the Preduction
Manuger, he ttated truv, if 165 hours production
was insicted on, the cost would be nrohibitive,
beczuse it wou'lda be necescarv to duplicate several
key items or plant, and this would have the effeet

of increasins the unit cost of proauction Ly at
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least 30%. The Production hanager, efter checking
She figures, agreed that this was vnaccestable,

It vas furtiier agreed thut the timing of the
weekly programme of preventive naintenence work
would be lerft to the wroduction supervigcrs 2nd the
maintanance foreman, to co-orerote Lo thne bLest

possible degree to minimise losu of produection,”
-.-‘-.-.-.-.-.ﬁ.-.-.

= Herme, frem Naintsenarce Menagar
%o Production Manager.

T have, naturelly, been watching clossly she
Spomd of output since our last meeting six weeks
080, I am gled to note that production has not
fallen below 162 hours per week due to engineering
énuses. In fact, hecause in two separate weekn,
w;ﬂction wags halted due to shortaces of meterial,
e0=0peration botwuﬁ your supervisors and my |
meintenance peonle, in giving them advance notice
of such etoppages, enabled our essential 6 houn
work to be carried out during these materiel
shortage stoppages,

.

I have instructed my men to oomtinue this
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prastice, even when this three month maximum
’ output period has passed; this will enable us | §
to reduce the cost of our service to you in

the future.
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