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BEFORE THE ECONOMICS OF MAINTENANCE  COSTING 

CAN QE  CONSIDCREO   IT   IS NECESSARY  TO DEFINE THE 

MEANING  Or   "KlA INTir-NANCe".      IT   MAY   ae   SAID  THAT 

MAINTENANCE    IN   AN    »NDUSTR.AL   CROAK' I SAT I ON    IS 

THE   UPKGÊ>,    REPAIR,   RENEWAL   AND   REPLACEVENT 

OF   WORN,    OAMAGED   OR   0»SOLETE   PARTS   OF   EQUIP- 

MENT,    PLANT,    TOOLS   ANO   OUILDINGS.       SOME   MANAGE- 

MENTS   ATTEMPT   TO   DIFFERENTIATE   BETWFSN   MAINTE- 

NANCE AND RCPAIRS BUT GENERALLY   IT  IS CONSIDERED 

MORE LOGICAL TO  INCLUDE REPAIRS   IN MAINTENANCE, 

BETWEEN COMPANIES THE  DEFINITION OF MAINTENANCE 

DOES SOMETIMES VARY ACCORDINO  TO THE NATURE 

OF DUTIES PERFORMED BY THE MAINTENANCE DEPAR- 

TMENT OUT THIS WORK TENDS3 ALWAYS  TO OEAT. WITH 

TWO ASPECTS,  THAT  IS "TO KEEP* AND "TO RESTORE". 

THE RELATIONSHIPS BETWEEN  THû  VARIOUS FORMS 

OF MAINTENANCE MAY,   IN FACT,   BE SHOWN  IN CHART 

FOAM   AS   FOLLOW«:- 

•¡aa-MMggjiiliMadlH^âjjyMM^ 



MAINTENANCE 

PLANNED 
VMNTENANCE 

UNPLANNED 
MAINTENANCE 

PWEVCNTIVE 
MAINTENANCE 

ConocerIvc 
MAINTENANCE 

RUNNINO 
MAINTENANCE 

SHUT DOWN 
MAINTENANCE 

BMCAMDOWN 
MAINTENANCE 

CWCHWNCV 
MAINTCNANCE 
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AT   THE   SAN'r     ". i!.'L,    '.v-f;wL     "ft J   C. . F . •. » T . ON   ».'AY 

VAKT,    THE   COi,T   Or   MAI^TEC/'N»:.-    ANf   "u-;Û   WEt:D  F Oft 

EFFECTIVE   C-KTT.Ol.   fiHK    •"r.'IfííiilALLY   ViEWEü   A«*    A 

S I ONI?-I CANT   rvc.i-'i.Ev   i.iV   MOST   MAMAS'* ?T NT? * 

DESPITE   THIS,    KuwevCR,     IT     13   »*LrO   COUALLV   TPUS 

TO   üAV    TH*. ;-   Ter   MANAGE »••••••   ,     A.-• ^    •* ~" ' !'t\ TAN! Z   STILL 

GIVE    INfU* ;•• |C 1E.NT  P'lAL   ATïCNTlOW   TC    fIC   MAIN« 

TENANCE   ft..ACTION»      Th \ :•.       A'.'       *   r.uf:    TO   THE 

MANAGrf,T.NT   ATT i •' wOe!   TN.A ;    '-' - L"    CC    T   OF   M,   IUTENANCC 

IS   NOT   USUALLY    *        -    St ¿iv i-.' I C >• T   G-- •••: / fc£D   WITH 

TOTAL   PRODUCT K U   Cor T3   ANO   CAPITAL    INVESTMENT« 

!T seCOVER  ^vtv  'io'.'::  raOPINENT  IH;:;!  TM¿ 

ACCOUKTAfM'   £>HO.  ..    Tit IS   CO^T   AG   A   PLAVCKUC:   OF 

;A'.ES    AND   THÜ5    Cht. ATES   AM    "EFF I ., ( LNCY    ILLlSlON*» 

"""H'S   iLLor.íON   i     -".IRTM»:-1   ^Er'.LCTErn   IN OBSERVA- 

TIONS   GOMr.TIh<r "    .N'AUG   •  V   ••>.NACr:-£ir1     HAT   THE 

MAINTE NAN-F.   Ut*í'Ar<Tí.'ENr    ,3    F=rU:lE!T    ^O   LOMO   A3 

IT    KEEPS   P!U DiCT ION   f.'OVt^Sì    E V SUCCES^FUL   HAND- 

LINÛ   V3F   Efc-.EFIENC id,   Af.'D    .-/JO¡\    l-rú-   r'CTJ,      CON- 

EEOUCNTLY,    i.-Y   i. •   ;.£.-'. . N¿'.    CiN'.Y   THE   LNU^U/I.    AMD 

îNFftECiUfîNT,    K.ANA.-       £,.r   O"      I.'.    : •>.!..    i O   RUCCJMíH'Z 

Tl;AT   THE   noi..'7|v¿E   HA IMTNANCE   J' tJ(    w.ilCíí   CON- 

STITUTE   TH.-.    LAlKûuR   r»*r<T   OF   THE   ÜÜPANTMCNT*»   WO««, 

ARC   OTTCN   HANCL  IO    IN   ,'\    INCFF ICIif \-r   MAK'íL». 

IF THESE cot.rs CAN H e CC.\¡T*OLLEU A?;D SAVINGS MAOC 

THEN THIB IN TURN MOST INCREASE THE OIHECT CON- 

TRIBUTION TO -ROriT. 

^Mut-Ê^_^a^t^atl^m^^^Ê^^Ê^Êm 
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A  rUNTHE*   AOORAVATION  OF   THC   SITUATION 

It  THE  FAI«LV   OENEPAL    IDCA   THAT  MAINTENANCE   I« 

• IMPLY  OVtaWffAO   ANO,   AS   SUCH,   OOKC   NOT  COMTHU 

•UTE  TO p«or»Ts.    THE  ACCOUNTANT orre* RKPOHTS 

THE    COCT3   IM   TOT^L   ANO   HIOEfe   THEM.   AWAY   AMONOST 

OVE«HE*OG   WITH   T*,L:   «ruL\    MT   7H£    TOTAL  COW- 

PECT  coar or   THE  MAINTENANCE   FUNCTION   t* NOT 

OKDINAJULV   8KCN    IN   TKf;    RCl'ORTS    IS&UCO   TO  TOP 

MANAGEMENT.      THIS   SITUATION    16   KNOWN   BY  MANY 

ACCOUNTANTS   ANO    Is   PGALY   WITH SUCCESSFULLY   IN 

MANY  COWP/NICS,    ESPECIALLY   WHEHE   A      UOOETAftV 

CONTROL  SYSTEM    IS  OPEPATEO.     As  MOST  MANASCRS 

KNOW,    THC   OBJECTIVE   OF   BUDGETARY   CONTROL   IS   TO 

CONTROL   EXPENDITURE   BY   OCCENTHAL I« INO   OCTANT* 

MENTAL   COSTS   WITH   A   VIEW  TO  MAKING   THE   RES« 

PECT I VE   CHIEFft   RESPONSI OLE   FO«   THE   SUCCESSFUL, 

ECONOMIC   CITATION   OF   THCIR   DEPARTMENTS.     To 

THIS   ENO   MAINTENANCE   HAS    IT»   OWN   CxPCNOC   ACCOUNT 

ANO   THE   01«ECT   COST  OF   OPERATING   THC   DEPARTMENT 

CAN   »r   sEfN  AND   COMPARED    »0AIN8T   THE   BUOSETS. 

MA VI NO  MCNTIONCO   VC« Y   («IRFLY   THE   OI «EOT 

COST   OF   MAlNTFNANCE,    IT    Id   NOW NECESSARY   TO 

SPINS  FORWARD   THC   *FCGNr>   EXPENSE    ITEfc,    WHICH 

MAY  BC   CALLED   INDIRECT  MAINTENANCE   COST. 
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THIS  COí-T   IG NOT  0*4. V  *C*«««fNTCD  BY rouiíH^MT 

DOVfttfTttC   ANO   A   «HSOIkU.4:   CONStCiCKT   L«*.ü  Or   f^tOCVCTtON 

ANC  l&Ai&s fcUT  Tí-¡í: rrt   i;;   /Lß-   -"wr   ç;>r,«A  CO-IT  oi   MAVÌ Na 

TO  ft£PL*CS   f*LAì-»T   /HC  C";ul*"V."KT   «If PO»»?   THt   «*0»M«L  «NO 

•'•'   ITS:. us croi. tiPt Dun re KxrFCAaff&iM.vnv ter** IQìATIOH« 

ÍT   !• ms-.'i.Aï-uY  T«UêT -re   -s,*y   THAT TXC  COK  0>F   t.OsT 

**00«-*T ION   ftíCr.lVtí.   Mur.H   MOf-C   fcK*.NAíltA'ENT   ATTENTION 

rwAN   T»K  CT> WK  IWAI^L^ANCì:   ce- v.   -.XZUVCX  or   THC 

INCOWVCN ISifCC«   CAU-CIí    -t«N   ft.Afc>'    í."."* AKÏ    J»f>v*w.      SUCH 

COAT'S»   A-e   .•£«:>>.   OCCAU»*    TWCY   */:t   0<«V|OOf   Af#ü   H*V«   A 

CERTAIN   A-AOUNT   Of"   í>ViMA   .CT   ÖFTC«   THÍ- t    Af»t   NOT   A« 

fktPIOUft   AC   PRODUCTION   MANAQCXA   WOCLU   HA Vf   CVtNVONt 

«et.if.vc,    "HtME me., MOWEVCM, OTMrn  INOIRCCT MAINTENAN! 

covrs WHIG»*    tcfcivj" vé: ft Y LITTLI  A TV* uric*»!  <•£**.« AUUT 

utCAuir   THEY  A»C  HI-OCH  ^«-t   ,v;-e  NO? KNCA*: TO  flOTH 

MANAOCMCN1   AND   ACC C UN f AH Y 5   AL I KO OK   l*.*t*9H.Z$   HO« 

MANY   COHTHOUJEHt.   A"t   Trt€ 'E    *|<0   A*E   «¿It   TO   »LLUttTHAT« 

ANO   »f»*0  T  Uf»ON   T>   :  tO*   HMCPCUCTIOM  NATCi»  ACHIS VC©  OUC 

TO   POON   MACMIN     LflCU^O,    TMtt   CO',    CK   SCftAP  O Ut   TO 

MACHIN*.   ?AtLUr<C   O      TR-.    ADO I TfOhAl   POMO'   COOT«    INCU*N«0 

TMMKMH   IMAOCCUATC   MAINTt; -ANCE   CAUSING   PLANT 

iMtrricifNCv?    THE oirr »CULT ICS or  ILLUSTRATION KMI 

•VC»«  MOftC  ACUT«   wt«H THE   EXTRA  CO T«  OT 



PUANT REPLACEMENT AND CTME't CAPITAL EXPENDITUHf 

HAVE TO 3E ASßCSSED« 

IT  us THE  riposi: or THIC PAP^« TO ATTEMPT 

TO  PRESENT   THE   ACCOUNTANT'S   View ON   TRUC   MAIN« 

T£NJ»NCE   CO«TS. 

THE CSJECTIV, S  OF   ; F-C ;,:Apr.\*r-¡AMCE DcpAftTMe-NT 

IN   OftDER   TO    ACM ¿EVI"   ANY   SnortCE   O,'   EFFICIENCY 

IT   IS   ESENTI AL   TO   HAVeî   CL^AR-CUT   OBJECTIVES   FOI» 

WITHOUT   THESE   ANC   THE   KNOvVLEOfiC   CF   HOW   THEY  CAN 

öS   ATTA »UEO  NO  DEPARTMENT   CAN   E>;r»Ec •'   TO   FUNCTION 

To ITS  OPTIMUV *.rn-..iTv.    THIS   -S A.-, TKUE FOR 

Tue MAINTENANCE  DEPAWTMENT AS TOR ANY OTHER 

DEPARTANT. 

THESE oiyivTivi-:.; C„N e E SPLIT   INTO TWO 

VYPEB,    NAV-LV,   r UMCTION'AL   OÜJCCTIVE*   ANC   COST 

OD.íECTlVC-.     To   O-Ai    .-i.-/r-.Y  WITH THE  FUNCTIONAL 

OPjgCTIVEG    n   HAS r-)t.     i" i.'    '. ' VH¿-, £;,l      , f.- ¿, ;•     f r.¡£ 

"TI AL1*    C>-   JuAi.-iT^MANCK     IN   Till,   AREA    IS   BOTH   PRE* 

CENTIVE    AND   CORRECT I VC. .      TnL   NORMAL    FACTIONAL 

OBJECTIVES   or   TKw   ». AI NT*N/ NCE   ÜEPAftTK.I NT   MAY   THE** 

FOr;e BE;   Aü  FOLLOWS;» 



(I) TO  MAINTAIN   PUANT,    EQUIPMENT   AND 

8UILOIN38   AT   THE!«   GEST   LEVEL   TO 

ENSURE   THAT  PRODUCTION   IS   NOT   HELO 

UP   ANO   RESULTING    l M   LOSS   OF   PRODUC- 

TION    TIME   AND   BROKEN   DELIVERY 

'KOMI se», 

(II) ~0   MAINTAIN   TUX   COMPANY«G   ASSETS 

AND   KEEP   THKM   IN   COOC   CONDITION 

THEREBY   PROLONGING   THEIR   USEFUL 

LIFE, 

(ill) TO   ENSURE   THAT   ALL   PLANT   ANO 

¿«UIPM'tNT    »8   SUFFICIENTLY   WELL 

MAINTAINEO    IN  ORDER   THAT   THE 

OUALITY  OF   THE   FINAL   PttOOl CT    IS 

KEPT   TC   THE   AGREED   COMMERCIAL 

bTANDARD. 

(IV) TO  WAKE   EMERGENCY  REPAIRS   AS 

OUIC.ÍLY   AND   AS   EFFICIENTLY   AS   POf« 

61OLE    IN   ORDE«   TO   ENSURE   THAT   PROD- 

UCTION   DOWNTIME    IS   KEPT  TO   A 

MINIMUM, 

(V) TO SUOaEST ANO ASSIST IN THE OCVKL* 

ORME NT AND IMPLEMENTATION OP 

IMPROVEMENTS IN THE DESIGN OF M ACH INCH Y 
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ANO EQUIPMENT TO DECHE ASC THE 

CHANCE» Or BREAKDOWN, MAKE AVAILABLE 

MORE EASY METHODS OP HC PA IR ANO 

LENGTHEN THE SERVICE LIFE. 

(VI) TO OPERATE SUCH SERVICE ACTIVITIES 

AS MANY BE   REOUlPEO, E.O. POWER, 

MEAT I Mr, AND WATE«, 

(VII) TO CARRY OUT SYSTEMATIC INSPECTION 

OF ALL PLANT, EQUIPMENT ANO ¡2UIL0« 

i NOS AT SUFFICIENT CONTROL  INTER- 

VALS   *»0   THAT   ANY   »VEAP.   OH    »MANDINO 

BREAKDOWN   W»LL   ÖE   DETECTED   AND  TO 

KEEP   ADEQUATE   RECORDS   OF   THESE 

INSPECTIONS, 

¿S   WITH   OTHER   DEPARTMENTS,   THE   MAINTENANCE 

DEPARTMENT MU!?T HAVE  ITS ECONOMIC OBJECTIVES 

ALONS WITH  ITS FUNCTIONAL OBJECTIVES.    THE COSTS 

OF  OPERATING A MA INTENANCF  DEPARTMENT WILL VARY 

FROM COMPANY TO COMPANY DEPEND INO TO A LAROE 

EXTENT ON THE AMOUNT OF K'ECKAN I SAT I ON,   THE AGE 

OF THE PLANT,  THE TYPE OF WORK CANNI ED OUT, THE 

DECREE OF CONTI NUCUS OR SHIFT WORK ANO THE 

POLICY OF THE COMPANY   IN RELATION TO TH-; TYPE 

ANO AMOUNT OF MAINTENANCE CARRIED OUT«    TO 



ASHlEV«  CCONOMIC EFFICIENCY,   THEREFORE,   THESE 

POINTS  HAV«   TO   BE   CAREFULLY   CONSIDERED  ANO  TMl 

OBJECTIVES   ARC   GENERALLY  STATED:«» 

(I)        TO  KEEP  THE   TOTAL   COST  OF   MAINTENANCE 

AS   STABLE   OVER   TIME   AS   POSSIBLE«      IT 

IS  OCNERALLY EXPECTED  THAT  TOTAL 

MAINTENANCE  DEPARTMENT   EXPENDITURE 

WILL   VARY  DIRECTLY   WITH   CALENDAR 

TIMS« 

<ll)      TO  CMSUttE   THAT TRUE   MAINTENANCE   COSTS 

WILL   SE    INCURRED   AT   A   CONSTANT  RATE, 

WHICH   MAY   BE   RELATED   TO   OPERATING 

TIME,   PRODUCTION  QUANTITIES  AND  TIME, 

IN   SOME   COMBINATION,      THIS   GENERALLY 

MEANS   THAT  MAINTENANCE   COSTS   SHOULD 

SE   FAIRLY STABLE   WHEN  RECORDED  AS   A 

PERCENTAGE   AGAINST  SALES   OR  NET  PRO- 

DUCTION VALUE.    AGAIN THIS MANY NOT 

ALWAYS   SE   A   SATISFACTORY  MEASURE    \Sf 

IF   TOO   GREAT  AN  EMPHASIS   IS  PLACEO ON 

©OST   CONTROL,   THE   OBJECTIVE   MAY   EC 

REACH«O BUT ONLY AT THE EXPENSE OF 

THE PHYSICAL CONDITION OF THE PLANT» 

IT IS ESSENTIAL, THEREFORE, THAT 

SOTH FUNCTIONAL ANO ECONOMIC OBJECTIVES 
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»C    Vf MED   TOGETHER   WHEN   ESTABLISH* 

IMO   A   MAINTENANCE   POLICY. 

(Ill)   TO   CONTROL   THE   Oi*ECT   COST   OF   MAIN- 

TENANCE   BV   TH :    CONRECT   AND   EFFICIENT 

U»E    OF   MATC.RIA'  ~it    MEN   ANO   MECHANICAL 

FACILITlfS. 

THt   QWOANISATICN   OF   THE   MA INTEUANCC   DEPARTMENT 
SSWMBHTT      ft' " •—"•—- ""•   !."—•—••«fc«"i    •'•<• »M—— 

IN ORDER  TC CA <r Y OU     ITí> OBJECTIVES THE 

MAINTENANCE DEPARTMENT MUST HAVE AN OKGANISATIS* 

CAPABLE OF CARRYING CüT  ITS DET»NEO TASKS» 

IT   IS   P*0«ASLY   CCRRECT  TO   FIRST   LOOK   AT 

OF   MAINTENANCE   OPERATION   ANO   THESE   CAN 

CKALLY  SE   DETERMINED   i.uITu   EASILY   Aßt« 

(l)      PRODUCTION PLANT AND F.auiPMiMT, 

(it)    BUILDINGS Aro ROADS, 

(HI) SERVICED,   AN:> 

(•v)    CAPITAL WORKS AND DCVSLOPMCMT* 

AS   A   SUÇAT   DEAL   Cr    MAINTENANCE   WORK    IS 

lltO  OUT   SY   SPECIALISED   CRAFTSMEN    IT    IS 

TIMES   ALSO   AS   WELL   TO   CONSIDER   THE   ORGANISATION 
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m   TMl MAlMTCNANCf rUMCTtOM «Y 

IKAMPIE| • 

on ATT»,  worn 

(l) ELECTRICIANS, 

(il) MlLLWftHTS, 

(III) MACHINISTS, 

(•¥) PIPE r irren«, 

(v) PLUMBERS, 

(VI)     BLACKSMITHS CTC 

AMO SO FWOM THIS  INFORMATION AN ORGANISATION 

CHART MANY BC CONSTRUCTED SHOW I NO THE PROROSSO 

OR SAN I NATIONAL   BFT-UP.      AN   EXAMPLE   FOLLOSSI« 



WOMM  MAHAflM s¿i 
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Ku\IriT!:r,Af;.?:ì 
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F'WIMA;. 
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-L 

Mli.WRi ì'iTh' 

KA.MIKI3TS 

^LACK ;M:THS 

PIPE FITTERS 

1 ^ '; 1 
SuluJK'iS 

i?]G(J'<",R3 

1 •• 

.BRICKLAYERS 

^ 

hUILOI NCS RECORDS & 
CONTROL. 

PAINTERS 

PLUKBERSJ 

FORK: IAN 
EqriTj.-wgwP 

T 

& ROADS       H   I     CONTB'  J  
FOREMAN       fcj   |( 

BRICKLAYERS    ' PUMtfNG & BRICKLAYERS   |      I   f,miW¡ss 

'•¡IhLWHT',HTS 

MACHINISTS 

ELECTRICIANS! „ 

PIPE FITTERS 

PLUMBERS 

CARPENTERS 

C03T CONTROL 
«•»I»'i 

INSPECTION 

WH 

BSTlMATIiS 
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TMt  RELATIONSHIP  OF   THE   MAINTENANCE   DEPARTMENT 
—*IT>LOTHgW   DEPARTMENTS  

IN ALL CONCERNS DEPARTMENTS MUST HAVE SOME 

SORT OT INTER-RELATIONSHIP WITH e AC h OThER, THE 

AMOUNT VARYING ACCORO I Nu ro TH£ NATUrt OF THEIR 

WORK AND TO TIC. EFFECT rACH DEPARTMENT'S OPERA- 

TION HAS UPON THE OTHER. V/1TH THE -A ! NTL NANCE 

DEPARTMENT THESE RELATIONSHIPS ARE MAINLY CON- 

CENTRATEO  UPONt- 

(I)      THE  'NQINEERING DEPARTMENT,   WHERE A    VERY 

CLOSE   RELATIONSHIP   TENDS   TO   EXIST 

ESPECIALLY   WERE   MAINTENANCE   OPERATES 

UNDER   PLANiT   ENGINEERING   AND   WHERE 

PREVENTIVE   AND   CORRECTIVE   MAINTENANCE 

ARE   EXTENSIVELY   PRACTICED. 

Ill)    THE MANUFACTURING DEPARTMENT,   AS THIS 

DEPARTMENT   DEPENDS   UPON   THE   MAINTENANCE 

FUNCTION   TO   A   LARGE   Df-QREE   AND    INI- 

TIATES   MAINTENANCE   WORK   ORDERS.      AT 

THE   8AME.   TIME,    THEY   ARE   RESPONSIBLE 

FOR   MAKING   OPERAT INO  EQUIPMENT 

AVAILABLE   FOR   REPAIR   ANO   OFTEN   PRO- 

VIDE   PRODUCTION   WORKERS   TO   ASSIST  TMt 

MAINTENANCE   WORKERS,   ESPECIALLY   WHERE 

•FfCIAL   CRAFT  SKILLS  ARE   NEEDED  OR 

WHERE   EMERGENCY   BREAKDOWN   EXISTS. 
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(IM) Tm PLAN*IN« DEPARTMENT, AS SOMETIME« 

IT    IS   NECESSARY   TO   HAVE   TO    INTERRUPT 

PRODUCTION   WHILST   REPAIRS   ARE   BEINO 

CAN«I CD   OUT. LANT   DOWNTIME   CAN   BE 

MINIMISED   OV    CONSULTATION   WITH   TNC 

PHOOUOlor        L    ••   -,,c      ^»ARTMENT. 

(IV)      THE   IUTCT^IAI    CcJNTRCLLCH,    WHO   HAS 

THE   Ri *-,PON<  lui'   irr   ron   r»UF»CMASINû 

ANO   MA « K' T * I \ | Nr-   ADÉQUATE    STOCK»   OT 

MAINTE!'/-MCE    MAT*-:-*! ALA   AND   FOR 

INVEN rORV   CONTROL. 

(Vj       TMC ACCOUNTING  DEPARTMENT,   AS TMJTV 

ARE   «E3PONolCit.t   FOR   *CCOROlNO   AMO 

REPORTING   ON   ALI.   £X PEND ITU fit   ANO, 

WHERE BUDGTTAKV CONTROL   IS PRAC- 

TISED,    AOVI5INQ   UPON   3UD<1ET   EST» 

IMATCS   AND   SUBSEQUENT   VARIANCES 

A0AIN3T   8UOQETED   EXPEND ITUR«• 

INO   PQft   MAlNTLNANCg   EXPENDITUHC 

IT   IS   THE   RERPONCIÖILITY   OF   THE   ACCOUNTANT 

TO  ESTABLISH   ANO   KEEP   NEC ..IDS   WHICH   PROVIDE,    TO 

A  LAftSE   EXTENT,    TM?.   BASIC   DATA   FOR   CONTROLLI«» 

MAINTENANCE.      ¿FTER   DECIDING   UPON   THE   DIRECT 
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COSTS   Or   MAINTENANCE,     I.E.   THOSE   COST©   WHICH   CAM 

&C   loCNTirirc AND MEASURED,  A SYUTEK   FOR «cesiVIN« 

AN©   RROCE36ING   THE    INFORMATION   MU.^T   HE    MAOE. 

^ISSTLY,    HOWCVFRj    MAhAGCiviMT   MUST    DECIDE 

T«t  TYRE   .*•  cAPCNL-n-uf.--   wvici   w:ui   ae   crccQhisio 

At   THE    LIHtcr   C'^'-T   or    0*>EKATlNG   THE   ' 'A I NTEN/¡ NOE 

DEPARTMENT,       (N   ».'<" t,T    COMPANIES   THE    FOLLOWING: 

•ENERALLV   FOAMS    THE    bA»IS;. 

TMIS   I«   Ol VIDEO   INTO   TUO   SECTIONS 

t«It   THAT   WHICH   CAN   BE   DIRECTLY   IDEN- 

TIFIED   AND    CHAHOEO   To  TMC   JOB«    (E.S. 

MILLWRIGHTS,    fLCCTKICIANS,    F> I R€   FITTERS» 

CARPENTER«)    ANO,    SECONDLY,    THAT   WHICH 

MUST   BC   ALLOCATED   ON   SOME   OTHER   BASI« 

(E.«, LABOURERS, CLEANERS)  AS OVERHEAD« 

(II)    HfTgHlftLi 

THE MATERIALS USED BY TH*    VINTENANCE 

DEPARTMENT ARE ALSO O I VI DEC   INTO TWO 

SCCTIONC,  7 IT FIRST BE" I NG MATERIALS 

WHICH CAN ••£  IDENTIFIED AS MAVIN9 

•OME    INTO    THE   joe.iï   ANO   THE    :JTHEf<   BEINS 

•ENERAL   MATERIAL   WHICH   MUST   BE   ABSORBIÓ 

AS   OVERHEAO    (E.O.   COTTON   WAST«,    GLOVES, 

DRILLS) 



1« 

(lit)      THE   OTHER   OVERHE AD  CORTE  OF 

OPERATING   THE   MAINTENANCE   DEPARTMENT 

ATtC   GENERALLY   RESTRICTED   TO   THOSE 

OIRECT   CO'îTS   WHICH   CAN   BE    IDENTIFIED 

WITH   THE   DCPATTMENT,   FOP»   EXAMPLE:* 

(A 

(C 

(O 

(I 

(r 

(• 

(M 

(I 

MANAGER I AL ANO CLERICAL 

PERSONNEL   SALARIES, 

'¡ACHINE  POWER, 

MAC   INE LUUIMCATION ANO 

REPAIRS, 

BUILDING REPAIRS, 

GENERAL LIGHTING, 

HEAT INO, 

RENT FOR SPACE USCO, 

RATES FOR SPACE USED, ANO 

DEPRECIATION FOR THE 

DEPARTMENT'S OWN MACHINES. 

A SUOSCT OF THE PROBABLE EXPENDITURE OF THS 

OCPARTMCNT OVER AN OPERATING PERIOD OF ONE VEAH# 

THREE   MONTHS   OR   EVEN   ONE    í DNTH   SHOULD   UE   MAOC 

AND DIVIDED BY THE BUDGETED MAINTENANCE HOURS 

EXPECTED TO BE WORKED OUR ING THE SAME PERICO« 

THIS WILL SIVE AN OVERHEAD RATE PER DIRECT MAIM* 

TCNANCE HOUR ANO ALL JOBS CAURI ED OUT SHOULO M 

LOAOCO WITH OVERHEAD ACCORO I NO TO THE NUMBER OF 

HOURS  WORKED,   E.O.t- 
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U.S. / PER 
THREE MONTHS 

CLERICAL ANO MANAGERIAL SALARIES 10,000 

SUPPORT(NO LABOUR 8,000 

GENERAL MATERIALS U,000 

MACHINE POWER 2,U00 

MACHINE LUBRICATION ANO REPAIRS 500 

BUILDING REPAIRS 200 

GENERAL LIGHT INö 1+00 

HEAT I KG 200 

RENT 600 

RATES 300 

MACHINE DEPRECIATION 1,000 

BUILOINS DEPRECIATION 200 

26,000 

ASA INST THIS BUDGET THERE COULO PRO&ABLV SC 

A  LABOUR   FORCE   OF,   SAY, 50   DIRECT   WORKERS   EACH 

WORKIf'Q   50   HOURS   PER   WEEK,    GIVING  POP   THE   13   WEEK 

PERIOO   A   POSSIBLE   TOTAL   OF!- 

30  MEN  X  50  HOURS  X   13   WEEKS   • 32,500  HOURS 

IT WOULD SE INADVISABLE TO TAME THIS TOTAL 

PlfJMPJt AS THE TRUE OPERAT I NO LEVEL, HOWEVER, AS 

ALLOWANCES   HAVE   TO   BE   MAOE   POR   ABSENTEEISM  ANO 
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OTHER CAUSES. GENERALLY AN ALLOWANCE OF 20fc 

IS MADE TO COVER THECE CCNT»NGENCI US AND THIS IN 

TURN CI VE S A riO'-'RE OF 28,000 HOURS (l.E. 32,500 X BO) 
< 1Î0) 

ANO   AN   OVERHEAD   RECOVERY   RATE   OF:• 

U.S.   1 jffi'PP0        "      1    *J.?.   * •"•«   HO«* 

OTHER OVERHEAD:- -UCH AS SALESMEN'3 SALARIES, 

TRAVEL EXPENSES, INTEHEST, AUDIT AND LEGAL FEES 

ETC. ARE GENfc.frALLY NOT ALLOCATED TO THE MAINTE- 

NANCE DEPARTMENT AS THIS CAUSES A G'*£AT DEAL OF 

EXTRA ACCOUNTING EFFORT ANO COST, AND ALSO THC 

PRACTICE IS QUESTIONED. 

ALLOCATING COSTS OF JODS AND DEPARTMENT« 

IN ORDER TO PROVIDE AN EFFECTIVE CONTROL 

OVER MAINTENANCE. CT 5TS IN A SUFFICIENTLY DETAILED 

WAY, IT IS ESSENTIA!. THAT ALL 
R
XP£NOITU^ INCURRCO 

IS   RECORDED   .VÌA I NrT   SPECIFIC   TAf K'>, MACH I NE3   AND 

DEPARTMENTS.      To   DO   THIS,    MAINTLN'ANCE   JOf<D   ARE 

INVARIAOLY   GIVEN   ORDER   NuMcEi-u;   WHICH   AftE   NAMED}- 

(i) MAINTENANCE Joe ORDERS OR 

(II)      STANDING ORDERS. 
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TM«   USUAL   MCTMOO   TO   IDENTITY   THF   DFPAHTVffHT 

RECEIVING  TIC   SC*VICC    18  TO   ííAVC   A   TWO  CK   THREE 

NUMBER PREFIX FOR EACH OEPARTVEMTJ  FOR EXAMPLES* 

100 IF FOR THE MACHINE SHOP 

101 le ron THE *"©UNC.*V 

102   IS FOR   THE   CFf ICE 

CROER NUMMERíS ANE THEN O I VEN  IN CONSECUTIVE 

ORoen AND AtL worm CAKPIH-O CUT AOAIHST THIS JOU 

I«   NOTED  WITH  THI6   NUMOER   CM   THE   OPERATOR*«»   WORK 

SHEET CR   CARO.      fihlLARLY  ALL  MATERIAL   DRAWN 

«•CM  THE   'TOKES   SHrULO   BS   ASAINST  AH   ISSUE  NOTE 

(STOHESÌECUISITIOM)   WHICH SHOULD  ALSO CARRY 

0HOER  NUMttEft« 

BEFORE ORDER NUMBERS A« ISSUEO, HOOVER, 

MAHY COMPANIES OECIOE UPON THE MINIMUM AMOUNT 

or EXPENSE WHICH SHOULD BE INCURRED BEFORE AH 

CROER NUWHE« IS a I VEN E «a   NO ORDER NUMBER WILL 

sc a I VEN  ir THE TOTAL EXPENSE IS HOT EXPECTED 

TO EXCESO   (SAT)   50  U.    .   DOLLARS,      IN  THIS WAT, 

•MALL  JÓOS  CARRI CO  OUT  ARE  RECORDED   IN  TOTAL 

AftAINST  THE DEPARTMENTAL STAND IN«   ORDER. 
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TO POST THE DIRECT LABCUR TO THE VARIOUS JOB«, 

A LABOUR ANALYSIS  IS CARRIED OUT AND ALL HOURS ANO 

WAGE« IN THE MAINTENANCE DEPARTMENT APE AGREED WITH 

THE TOTAL ATTENDANCE HOURS AND PAY AS SHOWN ON THE 

WAQ66 0 ILLS,    V'NZN THIS «"CONCILIATION HAS TAKEN 

PLACE, TML" LABOUR HCUHS AND CO TS ARC POSTEO TO 

THE JOB ORDER COST CARDS» 

IN THE SAME WAY OIRECT MATE« I AL« ARC ACCOUNTCO 

FOR   BY  PROPER   ANALYSIS   OF   THE   STORES   1 «SUE  NOTE« 

AWO  THE MATERIAL   ANALYSIS  MADE   AND RECONCILIO, 

OVERHEAD   MUST   THEN   BE   ADDED   TO E ACH   JOB   BY  MUL- 

TIPLYINO  THE   HOURS   WORKED  BY   TH£   PRE-CALCULATED 

OVERHEAD RECOVERY R ATE .      THE   TOT/L   WEEKLY   OR   MONTHLY 

OVERHEAD  RECOVERY   SHOULD  BE   CALCULATED   AND   COMPARED 

WITH   THE   ACTUAL   OVERHEAD  EXPENSE    IN  ORDER   TO   A8SC8« 

WHETHER   THEKE   ARE   ANY   LARGE   OVER   OR   UNOER   -   RCCOVCRV 

DISCREPANCIES,    WHICH   MAY   THEN   «SQUIRE   «UB«EQUCNT  RE- 

ADJUST MENT   OF   THE   RATE. 

THfBE   POSTINGS   ARE   GENERALLY  MADE   EVERY  WECK  Oft 

M  NTH   AND  WHEN  THE   JOO    IB  FINALLY COMPLCTCO  TMC  TOTAL 

COOTS   ARE   SUMMARISED« 

AN CXAMPLE   OF   A  MAINTENANCE  fRDIR J OB COBT 

CARD FOLLOWS t 
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rAINTPMMCP JrR  ORPJPP   COST Ctan           Net 

DEPARTMENT! OSTAILSI 

VACHINE NO: 

LOCATION! 

DATE START: 

DATE FINISH: 

DATE COSTEO: 

HOURS 
'STIMATE 
U.S.  $ COST DITA I LG HOURS 

ACTUAL 
U.S. $ 

LABOUR   -   MECHANICAL 

ELECTRICA!. 

OTHER 

TOT a LABOR 

MATERIAL • MECHANICAL 

ELECTRICAL 

I OTHER 

TOT/-1  UATKRIAI 

TOTAL  OVERHEAD 

i OTH£R 

TOTAL   OTHER 

TOTAL  CC*T 1 
PROMT 

^^i   a4  44M. m*. ^ &SL. 
'-,g"£^'c- ""•   L- — 
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CM  TMC revE:*3F.  <; IDS  CF TMC COST CARO MO- 

VICIóN   WOULD   HAVE   TO   ÜE   MADE   FOR    THC   WEEKLY   O* 

MONTHLY   ReCC.fCINrv    OF   T\'l    DKT/(;.g    WHI CM   GC   TO   MAKK 

Uf»   THE   TOTAL    COST   AND   ACCORDING   TC    THE   HEADINGS 

Or   THF    Cvjiv.r  DETAILS,    AG    SHOWN   ON   TM£   PR' NT   ? I DC 

OF   THE   CARD,    LrQ,;. 

MAir.r"'/.¡:c:: joe ore*:; cr-T cm     NO. 

f 

: 

»/C CHAN I CAL 

ELECTRICAL 
OTHER 

i EL ¡ /MONTH *•; NO I NQ 

~1  
H -qjL 

TOTAL 

f.-CAHNICAL 
ELECTRICAL 
CTHER 

TOTAL 

CTHEp ! 

TCTa 

».»».» f.— 

H t H 

TOTAL 

H jr 
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ACCOUNTAMT» «MOULD TAKE ««EAT CARE THAT 

IV   FULLY   UNDERSTAND   THS   MCAN I NC   OF   MAINTENAfCE 

WHEN   MAKING   COST    At.LOCAT Ì UNS.        U,   MANY   CASES 

THERE   ARC   FRCr.'UPPS   rRCM  MANAGEMENT   T<~-   PLACE 

THt   COPT   OF   OLVi-LOf-MÊWT   ANO   UTHER   CAPITAL 

WORKS   TO   TwE   WAINYiNANCE   MCCOUNT    IN   ORDER   TO 

CLAfM   A3AINST   TAXATION.      THIS    IS    INCORRECT   AND 

SHOUt-0   BK   AVOIDED.       IN   TH£   SAME    WAY,   WORK    PER- 

FO« MC O   BY   MAINTENANCE   PERSONNEL    TO  ASSIST   PRO- 

DUCTION   CHANGEOVER   6H   ULO   CMS!   EXCLUOEC   mOM 

MAINTENANCE   COST», 

RIPORTINO Di PE CT MAINTENANCE COSTS ANS 
PERFORMANCE 

IN OROER TO ENSURE THE EFFICIENT OPERATION 

m  ANV  DEPARTMENT    IT    IS  ESSENTI AU TORE POUT 

AOSSAMTELY  ANO  PROMPTLY  UPON   ITS   ACTIVITIES.     A 

NfPONT,   HOWEVER,   LOSES   A  LAPSE   AMOUNT  OF    ITS  USE« 

PULNES»  UNLESS   THE   ACTUAL   OPERATION   IS   COMPARED 

ASA INST  SOME   PRE-8ET   TAR «CT  ON   STANDARD.      THIS 

I«  ESUALLY   TRUE   FOR   MAINTENANCE   SU?   ALSO   CAN 

«€EM  DIFFICULT  Afi   THE   NATURE   OF   WORK,   AT   FIRST 

•LANOS,   APPEAR«   TO   MAKE   IT   INCAPASLE   OF   MEASURE- 

S*NT.     CONTROL«   ARE,   HOWEVER,   POS6ISLE. 
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UNI FIRST ANO EASIEST OONTHOL RATIO IS 

TT EäRRSSF. THE CO*T OF DIRECT MAINTCNANCE AS 

A RERCENTAôC OF SALES, NET PRODUCTION VALUE 0« 

or VOTAI, cotrr«    IT  IR A VI:RY SIV.RLE MATTER 

INDEED   TO   ORARH   THE   TOTAL   COST   OF   MAINTENANCE, 

•OTH   IM   ABSOLUTE   VALUES   AMD   Afa   A   f^KCCNTAOC   TO 

•ALIS   OR   «CMC!   OTNCit   MSASURAÜL.C   PRODUCTION 

riflMRC«      THC   A&SOLUTE   MOUftE   WILL   01 Vf    INDICA» 

TIOW»   AS   TO   WUCTMER   AHO   T     WHAT   AMOUNT   COSTfc 

ARC    I NCR« AG INQ   WHILST   THE   REKCCNTAOC   riOURE   WILL 

• IVK  A   TRENO  COMPARISON.     TO    ILLUSTRATE   THIS 

POINT   IMA«INE   THAT   THE  roCLOWINO  DETAILS   HAVC 

SfllN  C04.LECTED  rROM   THE   COST   ANALYSIS  ANO «TA* 

T IST I OSI- 

196î 

ARA 

MAT 

JON 

PRODUCTION 
VALUE 

250.000 

280,000 

300,000 

3^0,000 

320,000 

lj 00,000 

DIRECT 
UAIMTCMANCE 

COSTS« 

T,500 

2,320 

2,700 

2,300 

2,22*0 

3,2O0 

OIRSCT 
'  OF  MAINTENANCE 
COST TO  N.f .V. 

•9 

•9 

.« 

.? 
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TM« NET PRODUCTIOW VALUE FIGURE  IS FOUND 

•V  TAKING   THE   SALES   FIGURE   AND   ADJUSTING   FOR 

CHANGES    |N   WORK-IN»PROGRÉSS,    AS   FOLLOWS!- 

SALES FOR JANUARY 1969 

Aoo WORK*1N«PROGRES^ AT 

JANUARY 31ST, 1969 

LESS  WORK»tN*PR00RES8   AT 
JANUARY 1ST,  I969 

MET PRODUCTION VALUE FOR 
JANUARY,   1969 

9 
300,000 

1,800,000 

1*550.000 
250,000 

TNIS NET PRODUCTION VALUE r I CURE IS mo. 

»ASLY   THE   MORE   FAIR   FIGURE   TO   USE   AG   IT   OB- 

VIATES   THE    INFLUENCES   OF   ANY   LAR O E    INCREASES  OR 

REDUCTIONS    IN  SALES   DUE   TO   PRODUCTS  COMINO   FROM 

OR   OOINO    INTO   WORK-IN-RROORESS. 

THE    INFORMATION   GIVEN   IN   THE   STATISTICAL 

FORM CAN   NOW   BE   EFFECTIVELY  PRCSCNTEO  OR ARM ISALLT, 

THUSI• 
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GRAPH SNOW i NO Mincer VA INTIMAN« COST 

TO KIT TMOOUCTIOM VAU* 
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CONTROL LINKS MAY a¿: D^AWK ON THE ORARMI 

ATTE*   MANAGEMENT   NAVE   ESTABLISHED   WHAT   THEY   CON- 

SIOCR    A   f|AR    AND   Wt!AS«'^ArtL¡'    STANDARD.       THESE 

GTANDA*Or,   WILL,    Of    COU^L,    VAf»Y    «ITU   THE    AGE 

ANO   CONDITION   or    THi     r'LANT   ANC   EOO I PvE >\T.       IT 

lt0    TMKWrFO'TF,     VERY   CIP?   ICULT   TO   T*KÇ.   A   STANDARD 

re«  A COMPANY EVEN   IF  THIT   IS PELATILO re THEIR 

OSN   TYRE   Of    INDUSTRY, 

PROCABL -f TNf »«VST CONTROL WHICH MAY *C 

ROC« IRLE MAY 3£ TO W*TC'f TKC TRENO LlNfc AND 

INSURE   THAT   THE   SITUATION   DOES   NOT   DETERIORATE. 

THE NEXT CONTROL CAN CCMC FROM T"C JO« 00€R 

COST CAROS WHICM HAS VAC I LI TICS POR POMRARIN«! 

ACTUAL   COSTS   WITH   ESTIMATES.      THEUr   ESTIMATES 

MAY   SEC».    OI rr I CULT   TO   CRCPARE   BUT    If   SUFFICIENT 

HISTORICAL   OATA    IS   AVAILABLE    IT    IS   POSSIBLE    TO 

RR«PARC   SYNTHFTIC   STANDAHOn   AND   TH£fE#    TOGETHER 

WITH   OTHER   PRACTICAL   KNOWLEDGE   ANO   EXPERIENCE, 

•AN   RESULT    IN   REASONABLY   ACCURATE   ESTIMATES 

SCINO   PRODUCED«       IT   16   PROBABLY   A   TACT   THAT   CVCN 

A  SAO   CSTIMATC    IS   BETTER   THAN   NO  ESTIMATE   AT 

ALL.      Ir   THESE   ESTIMATES   ARC   AVAILABLE   A  SUMMAftV 

SAM   BE   PRESENTED   EACH  MONTH   OF   THE   JOBS   FINISNCO 



COSTEO,   COMPARED   ASA INST   ESTIMATES   AND   TMt 

VARIANCES  NOTED,    INVESTI BATEO   ANO   EXPLAINED« 

A  THIRO  CONTROL   Whl CH   IB   OPTEN  uSCO  BY 

COMPANIES  IS TO COMRARE DIRECT LABOUR HOLM« 

ABA I NB T   TMl   STANDARD   LABOUR   HOURS   AL LOW« O  FOU 

CAEN   JOB«      THESE   STANDAR06  MAV   BC   SfT  PROM!« 

(l) ANALYSIS   OT   HISTORICAL   DATA   «I VINS 

DETAILS   OT   TIMES   TAKEN  rROM   WHEN 

THE   JOB   WAS   PREVIOUSLY  CARRIED   OUT« 

fill BY   BREAK INB   THE   JOB   DOWN   INTO   ITS 

VARIOUS   CLEMENTS   AND   F INO INO   PRE- 

VIOUS  STANDARDS  FOR   EACH  ELEMENT, 

THUS   BUI LO INO   UT   A   SYNTHETIC   TOTAL 

STANOARO  rOR   THE  JOB»   SOMETIMES 

NAMEO  THE   "ANALYTICAL"   SYSTEM,   OH 

(III)      THE   "COMPARATIVE*   METHOD,   ON   THE 

BASIS   OF   THE   UNIVERSAL  MAINTE NAN BE 

STAN0AR08   (U.M.S.)    SYSTEM,    WHERE 

THE   UNMEASURED JOB    IS   MATCHED  WITH 

A  CAREFULLY   MEASURED   SAMPLE 

AND   TNI   ABBASSATE   OT   A  NUMBER  OP 

•VON TIMES  OCR I VED   IB   TARfN   A« 

REALIST 10. 
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UNCI   THESE   STANDARDS   HAVt   HGtN   8«T   IT    It 

A   ««LATIVCLY «IMPLE   MATTER   TO   EXTRACT   THE   ACTUAL 

TIME»   TAKEN   AND   COMPARE   THESE   WITH TM£   RTANDAROS, 

AOCORDINO   TO   TRAOt:   GROWS   ANO   TYPE   OF   MAINTENANCE 

WORK CARRIED. THE COST CONTROL SUMMARY MAY SHOW, 

FOR INSTANCE;. 

T'"0 T  U 

MILLWRIGHT» 
RH FITTERS 

Eircmi^ 

TAL 
••«    • 

me* INO INO,  

KWS HCU<*5 ir. . x 
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MAINTENANCE CAN AUSO BE SFLIT INTO SEVERAL 

OIFFCRENT TYRES,  E.Q. 

(i)       ROUTINE, 

(II) ^CPtTITIVE, 

(III) NON-ticPCTITIVE, 

ANO   A   CONTROL   REPORT  CAN   BE    ISSUEO   TO    ILLUSTRATE 

FREGUENCY   AND   PERFORMANCE    IN   EACH   TYPE   AND 

ACCOROI NO   TO   TRADE« 

'.y-LNTTNAgg. COST ^P^cnuAMCf SUMMWY 

EEK   «LNDINO.... .*..„..,.,., 

•     MILLWRIGHT 

ROUTINE 

•CRCTITIVI 

NON-RERETITIV« 

•TANDARO 
HOUR« 

ACTUAL 
HOURS 

150 

eoo 
¿»00 

«MM« 

1,350 

130 

67a 

500 

1,500 

PERrORMAMCt 
INDEX 

115 

11£ 

60 
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I«  WOIR  TO   AVO 10 ANY  IFF*CT«   or SHORT 

«AIO©  FLUCTUATIONS  A  5 WEEK   O*   7 WEEK  MOVING 

AVERAGE    IS   GENERALLY   TAKEN   AND   THIS   ALSO   SERVES 

TO   ILLUSTRATE   TRENOR   WITH   GREATER   EMPHASIS. 

IT  CANNOT   BE   EUPHA8I JEO   TOO   STRONQLY   THAT 

THE  RECORD I NO OF   COST   AND   STATISTICAL   DATA   <8 

ONLY OF   VALUE   IF    IT   IS  GOING  TO  BE   RKAO,    IN. 

VESTIGATED  AND  ACTED   UPON.     TOR    INSTANCE,   THE 

CHIEF  ENGINEER  SHOULD   FIRST  OF   ALL   DECIDE   UPON 

THE  EFFICIENCY   LEVELS   ME   EXPECTS   FROM   HIS   SUB- 

OR0INATE3   ANO  THEN   HE   CAN   RELATE   THIS  TO   THE 

PERFORMANCE    ÍNDEX.     A   GENERAL   TARGET  OF   ACTUAL 

OPERATION AGAINST  STANDARO   18    IN  THE   REGION OF 

A  133  P.I.   (PERFORMANCE   INOEX)   ANO  UNDER   CORRECT 

INCENTIVE   CONDITIONS   AN AVERAGE   OPERATOR   WOULD 

SS   EXPECTED   TO  ACHIEVE   THIS  FIGURE.      A   GREAT 

DEAL,   HOWEVER,   DEPENDS   UPON  THE   ACCURACY  OF 

THE  STANDARDS SET,   WHICH   IN  TURN  CEREÑOS   UPON 

THE HISTORICAL  DATA  AVAILABLE  AND MANAGEMENT 

TIME  WHICH  CAN SC   USED  TO ESTABLISH  CONTROL 

•V  SUITABLE   ANALYSIS   IT SHOULO  SC  EASILY 

»ISLE   TO FINO  THE   AMIAS   WHERE  CLOSER   IM* 

VtSTlSATION   IS NECESSARY.     SHOULD THE   RETURNS 

¡BSl MÉtìBaìÉl m. 
ÉÜA Häj+tStm* 
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IN ANY PARTI CUL Aft DEPARTMENT, CR ATT OR OTMCR 

ARCA SHOW CONS I8TENLY A POOR OR BELOW AVER ASE 

PERFORMANCE MANAGEMENT ATTENTION SHOULD BE POINTED 

T-WARDS THESE AREAS AND BY OTHER AVAILABLE MEANS 

(C«0. ACTIVITY SAMPLING) DECIDE WHETHER STANDARDS 

OR Of NEPAL WORK PEKPORMAKCE IS AT FAULT« 

BUDGETARY CONTROL APPLIED TO MAINTENANCE COSTS 

BUDGETARY CONTROL IS THE MAIN TECHNIQUE POR 

PLANNING, CO-ORDINATING AND CONTROLLING THE 

OPERATION OP A COMPANY IN FINANCIAL TERMS«    ¡N 

A WELL OPERATED SYSTEM THE TOTAL COST SUOSET POR 

THE COMING PERIOD IS DETERMLNEO 8Y SUOSET INS IM 

DETAIL FOR ALL THE COMPONENT OPERATIONS OP THE 

MAINTENANCE   FUNCTION.     CO-ORDINATION  WITH   THE 

DEPARTMENTS   GERVEO  BY  MAINTENANCE    IS  NECESSARY 

ANO  PLAYS   AN   IMPORTANT  PART   IN  THE  PREPARATION 

DP   THE  BUOOCT. 

WHERE  THE   *Y*TEM   {P   MQT  AS  WILL  OtVELOPSO, 

THE   BUDSET  COST  POR  MAINTENANCE   TENDS  TO  DC 

SI VEN AS A  LUMP  SUM AND   IS  8A8E0 PRINCIPALLY ON 

PAST EXPERIENCE,   WITH PROBABLE   ADJUSTMENTS   IN 

THE  LIGHT OP   FUTURE OPERATIONAL  PROSPECTS«     THIS 
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SYSTEM CANNOT, HOWEVER, BE ADVISED AS WITHOUT 

THE DETAILED BUI LO-UP, AN ADESCATE BASIS FOR 

EFFECTIVE CONTROL CANNOT BE PROVIDED. 

THE   RCSPONSlBILITv   FOR   PREPARING   THE   BUC- 

OET  FOR   THE   MAINTENANCE   DEPARTMENT  VA« I CT   AMONO 

COMPANIES DEPENDING UPON WHETHER MAINTENANCE 

IS THE  RESINASI BILI TV  OF   THE   ENGINEERING   OR   OF 

THE   PRODUCTION  FUNCTION.      IF    IT   18  RESPONSIBLE 

TO   THE   ENGINEERING   FUNCTION,    THE  MAINTENANCE 

DEPARTMENT  WILL   PREPARE    ITS  OWN  BUDGET,    WHEREAS 

IF   IT   IS  RESPONSIBLE   TO  THE   PRODUCTION   FUNCTION 

•T WILL   GENERALLY  BE   PREPARCO  SV  THAT   FUNCTION. 

IT   IS CONSIDERED MORE   SATISFACTORY,   HOW- 

EVER   TO  APPOINT   A  COMMITTEE   CONSISTING  OF   PRO- 

OUCTION,   MAINTENANCE   ANO  ACCOUNTING  PERSONNEL 

AN*  HAVE   THEM  JOINTLY  PREPARE   THE   BUDGET.     ANY 

DIFFERENCES  OF   OPINION  WHICH  CANNOT  SE   RESOLVEO 

ANE  RSFENREO  TO   THE   WORKS  MANAGER   OR  PLANT 

ENGINEER WHO THEN MAKE m FINAL DECISION. 

WHEN THIS  BUDGET   IS  DECIDED UPON,   IT   IS  ESSENTIAL 

TO   IDENTIFY MOST CLEARLY THE   PERSON RESPONSIBLE 

*0*  CONTROLLING  MAINTENANCE  COSTS.     CONTROL CAN* 

NOT M  STRONS UNTIL   THIS  RESPONSIBILITY   IS KNOWN. 

mmamiÊmmmmÊÊ^ÊàM mmamàs^âMiÊ UyäMtfMMülBitfiittaaiiiu 
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IN PRACTICE  IT IS GENERALLY FOUND THAT 

MAINTENANCE COST F3UD<ìETS CAN üK CLASSIFIED INTO 

THREE OIFFERENT TYPES, NAMELY:- 

(L)        FIXED BUDGETS  IN WHICH A TOTAL 

AMOUNT OF MO"EY  IS ALLOC ATE P TO 

THE DEPARTMENT FC* A CLEARLY 

OEF1NEO   Pen»OD   OF   TIMS. 

(tl)      FLEXIBLE òUDGETS,   JN WHICH IT IS 

RECOGNISED THAT MAINTENANCE WILL 

TEND TO FLUCTUATE WITH VOLUME OF 

OUTPUT. 

(Ill)      S Te F   BUDGET?   WHERfc   COSTS   ARE   IX* 

FCCTED   TO REMAIN   CONSTANT  WITH 

CERTAIN   VOLUME   OF   OUTPUT   AREA!« 

/*T   VARIOUS  OUTPUT   LCTVSLS   THE   COST 

BUDGET   ALTER?.   TO   DEAL   WITH   THAT 

VOLUME   SITUATION» 

EACH SYSTEM HAS  »TB ADVANTAGES /NO JIS« 

AOVANTAGE S AS PRODUCTION VOLUME OFTEN TENDS TO 

OCTTAMLNE THE AMOUNT OF MAINTENANCE WORK CARRISO 

our.    FOR   IN«TANCì, DURING TIMES OF HEAVY FRO» 

MICTION REQUIREMENTS   TÜERE    IS   A   TENDENCY   FOR 

MAINTENANCE   WORK   TO   D£   POSTPONED   Afin   SIMILARLY 



35 

tWtlW MAY M A CONCENTRATION ON MAINTENANCE 

WORK IN PERIODS or DEPRESSION,    flee A use OF THESE 

REASONS   IT    IS   SOMETIMES   ADVISABLE   TO   USE   A   PRO- 

JECT   »UDSETINQ   SYSTEM    IN   WHICH   MONEY    IB   MADE 

AVAILABLE   AGAINST   WORK   PLANNEO   AS   SPECIFIC 

PROJECTS,    WITH   MI NOK   PROJECTS   BEINO   ALLOWED  FOR 

At   A  SPECIAL   ALLOWANCE    IN   THE   MONTHLY   BUDGETS. 

A«   THIS  METHOD   MAY   HAVE   A  MARKED   EFFECT ON   THE 

COMPANY * s OPERATING PROFITS,  ESPECIALLY IF THE 

PROJECTS ARE VERY EXTENSIVE, TOTAL COSTS Tc 

COVER A FULL OPERATIONAL CYCLE MAY BE   CALCUL ATEO 

ANO WRITTEN OUT MONTH 9Y MONTH, THUS SPREAD INS 

THE COST LOAD, 

ONtE ABA IN IT MUST BE «EM« M UE RED THAT THERE 

•AN NEVER BE ANY ONE HARD AND FAST RULE WHEN 

•OMPlLINS A BUOBET FOR THE MAINTENANCE DEPARTMENT< 

A COMPANY HAS A MUCH BETTER CHANCE OF ACCURACY 

WHERE   PREVENTIVE   MAINTENANCE   IS   OPERATED BUT 

ASA IN   THERE    IS   NO  CERTAINTY  THAT   ABNORMAL 
NOT 

BREAKDOWN  MAY/OCCUR   WITH  CONSEQUENT   HI OH EXPENSE« 

THE MAINTENANCE DEPARTMENT ALSO HAS THE 

AftVANTASE  THAT   ITS  HIBHEST COST   ITEM   IB  PRO« 

•AltV TNt  WAOSS   AMD SALARIES  PAIO  TO  THE  OPERATOR« 
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AMP   THESE   CAN   BE   FAIRLY REALISTICALLY  ESTIMATEO 

ANO   CONTROLLED.       MOST  OF   THE   MAJO«   O IRECT  VATERIAL8 

POR   EXAMPLE,    SP/.riE   FARTS,    WILL   TEND   TO   BE   PURCHASED 

A8   RECUIREJD   AMO    Tr<£   ¿.NCILLARY   AND   CONSUMABLE 

MATERIALS   E.G.    VKE   (¿KLTG.    GREASE   fZTC.   CAN   8E 

ESTIMATED/«* I N£> t     v^h.'Uu   u£VEL8   OF   OUTPUT. 

V.*HICMKV:*K    rVS'iT.i   I Î   US£0,     IT   SIÍOJLD   BE 

ReMEK-ieSREr.' THAT ACUTAL. COSTS SHOULD BE RECORDEO 

AND REPORTED UPOíJ IN THE SA^H FRAME-WORK AS THE 

COST6 WEHE COMPILED. 

REDUCI NO THE COST OF MAINTENANCE 

HAVING RECEIVED THE MAINTENANCE COST REPORTS 

ANO FULL ANALY3IT FC* TJ !E ACCOUNTING PERIOD  IT 

18   THEf!   THE   í»r»OOLíLM  Or   MANAGEMENT  TO  ATTEMPT   TO 

RIDUCE   THE   COST   OF   MAINTENANCE   WITHOUT  RISKING 

THE   CHANCES   OF    PLANT  BREAKDOWN   AND   CONSEQUENT 

EXCE6JIVE   LOSS   cr   OUTPUT, 

THERE ARE TWO BASIC WAYS TO REDUCE THESE 

COSTS. FIRSTLY, IT MAY BE POSSIBLE TO REDUCE 

THE ABSOLUTS QUANTITY OF THE WORK REQUIRED TO 

BE DONE AND SECONDLY TO ANALYSE IN CETA IL THE 

WORK WHICH MUST UE DONE TO DECREASE, WHERE 

POSSIBLE, THE OVERALL COST OF OPERATION. 
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CAREFUL   ANALYSIS   OF   EACH  JOB   MAY   SHOW  THAT 

WORK   PROPOSRO   TO   BE   PERFORMED   IS   UNNECESSARY 

ANO   CONSEQUENTLY   ALL   SUCH  REQUESTS   SHOULD   06 

REFUSED.    ANOTHER POINT TO WATCH FOR  CONCERNS 

THE QUALITY OF V,'0*KMAN5HI P ON EACH JOB.    THERE 

ARI VERY T£W INS":\.*HCZ:-, .•'.„••.WHERE WH£F*K CHEAPNESS 

RAYS   AND   THIS    IS   THE   SAME   FOR   POOF?   QUALITY  LABOUR. 

WORK WHICH   IS PROPERLY CARRIED OUT   IN AN EXPERT 

ANO  PROFESSIONAL   MANNER   WILL   FAR   OUTLIVE   ANY 

ROOR   AND    INEXPERT   WORK   DONE,     SIMILARLY,   THE 

USI  OF   PROPER:   MATERIALS    IS   ESSENTIAL   TO   ENSURE 

THAT THE   LATER   TROUBLES   WIM.  BE   KEPT   TO   A MINIMUM« 

AT  THE   SAME   TIME,    CORRECT  OPERATOR   TRAININO 

AND ADEQUATE   SUPERVISION   WILL   ENSURE   THAT  MACHINES 

AND EQUIPMENT   Ar£   PROPERLY   TREATCO.       MANY  MACHINES 

ARC  ABUSED   THROUGH   OPERATORS  ON   PIECE-WORK  LIFT INS 

THE  SPEEDS   ANO   FEEOS   OF   MACHINER    IN   OROER   TO 

ACHIEVE   HIGH   PIECE-WORK   TIM6S.      MANAGEMENT  SHOULD 

ALSO   TAKE   AN   ACTIVE    INTEREST   IN   DESI ON   AND 

ENCOURAGE   MAINTENANCE   PEP30NNEL   TO  OI VE   AOVICE 

ON WHERE   DESIGN   CHANGES      MAY  REOUCF   FUTURE 

MAINTENANCE   COSTS.     FOR   EXAMPLE,   SUITABLE   ACTH 

«WICH COULO   BE   TAKEN   AT   THE   OESIQN   STAGE   ARtf- 



(1) WHERE Vf* POSSISI E PARTS MOST LIKELY 

TO R 3UIRE WQULA« MAINTENANCE SHOULD 

BE PLACED FOR AS EASY ACCESS AS POSSIBLE, 

(2) WITH DUI'.DINGS, HAVE PERMANENT LAOOERS 

AMD HAND RASL:    TO ENFURE EAS'»  ACCESS 

TO ROOFS ETC. 

(3)        WITH PLANT AND EOUIPí/ENT,  MOVING PARTS 

SHOULD 6F KEPT TO A MINIMUM OF EXPOSURE 

TO F»EDUCF THE  CHANCES OF OAMAOE CAUSED 

B>    DUr>T   AND   G^IT. 

(k) STANDARDISE   WHEREVER   »OSS I BLE, 

(9) USE   SUB-ASSEMBLIES   AND   REPLACE ARLE 

SCALED   UNITS,    WHICH    IN   TURN   PEDUCS8 

VACHINE   DOWN-TIME   TO   A   MINIMUM,    ANO 

(6) HA*'E   AUTOMATIC   LUBRICATION  SERVICES« 

WHERE   THS   WORK   TO   OE   DONE    IS   PKOVEO  TO   SC 

MS CE SS AP Y,   COSTS   CAW  GTlLL   *; /   REDUCED   AND   KEPT   TO 

A   MINIMUM   BY    INCREASING   THE    PRODUCTIVITY   OF   THE 

MAINTENANCE    PERSONNEL    THROUGH   THE   USE   OF    INCENTIVES 

AMO   OTHER  MEANS.      NON-PRCOUCTI VE   EFFORT  SHOULD   SC 

KEPT   AS   LOW   AS   PRACTICABLE   ÖY   ADEQUATE   PL ANN I NO   ANO 

CONTROL   TECHNIQUES.      THE   USE   Oi     OETTER   METHODS   ANO 

MbiMMÉÌ^MllhÌiÉaì£^MÉriaHMÉ*MHIIÌÉriMflM •MM 
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TOOLS   TÖSSTHER   WITH   M TTC«   PROCEDURES   CAN  ALSO 

0©   MUCH   TO   REOuCC    COGTS.      ^'ACHINES    AND   MANPOWER 

SHOULD   ALSO   BC   KEPT   AT   THE   OPTIMUM   OPERATING   LEVEL. 

PREVENTIVE   MAINTENANCE 

PREVENTIVE   MAINTENANCE   HAS      ECN   DESCAIGO 

AS   "ORDINARY   MAINTENANCE   CARMI-O   CUT    ETTORE    IT 

IS   NEEDED".       IT   HAS   MANY   ADVANTAGES   AND   CAN   l/AKE 

A   VALUABLE   CONTRI OUT I ON   TC   THE   OVERALL   FFrlCUNCV 

or THE COMPANY, BUT ONCE AGAIN IT K, NOT THE 

»CURE-ALL"   WHICH   MANY   Of    IT»   SUPPORTERS   CLAIM 

IT   TO   BE. 

THE OBJECTIVE or PRéVINT»VE MAINTENANCE IS 

TO   KEEP   PLANT   AND   EQUIPMENT    IN   OOOO   CONDITION 

SO   THAT   BREAKDOWNS   OO   NOT   OCCUR   AND   SO   HELPS   TO 

KEEP   EMERGENCY   REPA 1RS   OOWN   TO   A   MINIMUM.      |T 

COMPRISES   MAINLY   INSPECTION,    LUBRICATION,   ADJUST- 

MENTS   ANO   OVERHAULS« 

BECAUSE or ITS VERY NATURE, PREVENTIVE 

MAINTENANCE   CAN   BE   PROPERLY   PLANNED   ANO   STAMDARO 

LASOUR   HOURS   MORE   EASILY   CALCULATED.       tN   THIS 

WAV  MAINTENANCE   WORK   CAN   BE   BETTER   SCHEDULED 

WITH  CONSEQUENT   SETTER   UTILISATION  Or   MEN   AND 

EQUIPMENT.      PROM   THE   ACCOUNTANT*S   POINT   OF   VIEW 

l*t^tl*mËÊÊÊÉËÈÈÈMÊaÈÈ*m^^^i**.*Ê^*i*^ÊÈmm^uÊmi.*m,*i*m*ÊÊ*ÊÊ^ÊÊÉiÊÊÊÊÊÊÊÈÈmÊmÊÊlÈÈ^^Ém 
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IT OAM W- ¿¿AIO TO WtO'JCe SCAE COSTS PUT AT TM« 

• AMT TIME THE COST OF OPRATI NO T»-C SYSTEM vAY 

ÖE HIGHER THAN WHKWC CORRECT I VE - .'.A 1 NTENANCE IS 

PRACTISED.      A    Oft? AT   DEAL   DIT «ENDS.   UPON   THE   TYP« 

or  PROCESSED CA^RICD OUT BV THE COMPANY,   FOR 

EXAMPLE,   A   CONTINUOUS   PR^CF«'.    AGAINST    I INTER- 

MITTENT   OPERATION    -?H   JOjslM'i   WORK.       COSTS   MUST 

BE  CAREFULLY CALCUL/. TEC AND CO».-AR I SONS MAOF 

TO  ¡SEE   IF THE CUVOSS SAVINGS MADE OUTWE<SH THE 

EXTRA COST  INVOLVED. 

THERE  IS STILL   INSUFFICIENT EMPHASIS PLACEO 

UPON THE COMPARATIVE COSTING OF PREVENTIVE 

MAINTENANCE WHICH CAN GIVE SAVINGS THROUOM!- 

(L)       D6.CRCARINO THE RISK OF SECONDARY 

DAMAGE  TO 7LANT AND EQUIPMENT» 

(••)     DECHE AS i NO THE RISK OF PLANT 

BREAKDOWN WITH RESULTANT LOS« 

OF ."hOwUcncN, 

(III)     DECRCASIN3   THC    INCIDENCE   OF   OVERT IM 

WORK IK'S   ST  MAIHTCNANCE   PERSOMCL» 

(IV)     ALLOWING FOR THE SETTER UTILI* 

SAT I ON   OF   LABOUR   ANO   LABOUR   SKILLS 

SV  SCHEDULING  THE   RI«HT  MEN  FOU   TMS 

RIONT  JO08. 

ÈSSI 
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M ai VINO   SETTER   MATERIAL   UTILISATION 

ANO STORES    INVENTORY   CONTROL,    AGAIN 

THROUOH   THE   WORK   BEING   SCHEDULED. 

(*•)        KEEPINO   MACHINES   OPERATING   AT   THE IN 

OPTIMUM CAPACITY WITH CONSEQUENT 

PNOBABLY   M I OHE«   PROOOCTION   DUE   TO 

THt   BETTER   UTILISATION   OF   PEEOS   AND 

SPÉEOO. 

(VM) ENSURING THAT THE PLANT AND EQUIP. 

MINT   ARC   CAPABLE   OF   TURN I NO   OUT   THE 

•OALITV   or   WORK  REQUIRED   ANO   ESPECIALLY 

WHtftI   WORK   OP   CLOSE   TOLERANCES   IS 

INVOLVED. 

AOAINST  THt SC   SAVINO«   THERE   ARC   THE   EXTRA 

OP   KEfPINO  RECORDS,    SCHEDULING   AND   CON« 

TROLLING   THE   SYSTEM,       INSPECTION   COSTS  MAY  ALSO 

•*   MIOH   IN  COMPARISON   TO   OTHER   MAINTENANCE   SYSTCt«. 

TMt    PREVENTIVE   MAlNTCNANCf   SYSTEM   MUST  AL JO  SC 

«AIWrULLV  OONTNOLLCO   AND  ESPECIALLY    IN  «ELATION 

TO  DISCAROINO  PLANT   AND   EQUIPMENT   SC FOR E   THE 

IN© OF   IT  USEFUL  Lir«.      |T   IS  POSOIOLC   TO   OCT A 

• ITUAT.ON  WHIR.   THE   EQUIPMENT   10  PlltMATU*CLV 010- 

M^a^ajB^Mi^aa^^^, »~»^-^—-^. ^ , • ^ .„. ^r,^   ,^-„ 



PT 

U2      - 

CAftDEO   «C*U»C    ,N   THf   0»,,N,0N   °F   THE   WAINTCNAMC« 

INSPECTOR    IT   APPEARS   TO   BE   REACY   POP   SCRAPPINO, 

WHEREAS   WITH    CORRECT I Vi"    MA INTENACE    IT   WOULD   HAVE 

BEEN   OPERATED   UNTIL    IT   BROKE    DOWN   AND   WAS   NO 

LONGER   Uf.ABi E • 

AT   THE   SAME   TIME,   HOWEVER,   THESE   PREVENT IV« 

MAINTENANCE   COST«   CAN   BE   KfcPT   TO   A   MINIMUM   BY! • 

(I) SIMPLIFY I NO  THE   WORK   ANO   PROCEDURE«^ 

(ll)      ANALYSING THE COMPLETE MAINTENANCE 

CYCLE   ANO  ESTABLISH I NO   THE   OPTIMUM 

INTERVAL  FOR   THE   OPERATION,   AND 

(III)      USINO,   WHEREVER   POSSIBLE,   STA NO ARO 

PROCEDURES  FOR   THE   RECORD I NO, 

SCHEOULINO  ANO  CONTROLLINO  OF   THE 

SYSTEM. 

If   IS O IFF!CULT   IN  MANY  CASES  TO  REACH  ANY 

FIRM DECISIONS   ON WHETHER   PREVENTIVE  OR   CORRECTIVE 

MAINTENANCE   »MOULD  BE  USED.      THERE  ARE,   HOWEVER, 

•OME   ANALYTICAL   TECHNIQUES   AVAILABLE   WHICH  CAN 

41 VE  FAIRLY   RELIABLE   COMPARATIVE   COSTS«      IT   IS 

POCSISLE   TO  ESTIMATE   THE   ANNUAL   COST OF   EACH 

METHOD  AND   THE   ULTIMATE   DIFFERENCES   IN  TOTAL 

^•"' •- -  -•—'• ...~^.~^±--**ià**~*ÈmL-~iÊÊÈM*ÈÈ—*~ï^ 
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ISTI MATE O   CCST   MAY   Bt   fiurPlCUNTLY   LAROE   TO 

ou i oc THE PLANT ""NQINEER OR TMr "/DRKS MANAGER 

IH   MIS   OCCISIÓN   MAKING, IN    GOMr    CASÇ^,,    E.C. 

WHERE    SEVERAL    UN IT3   OF    A   SIMILAR    NATUHE    ARE 

AVAILABLE,     IT   MAY   BF.    POSSI OLE    TO   CARRY   OUT   AN 

EXERCISE   US INS   p-^M   f*r>r >^,.T | VF    Af:~   CORRECTIVE 

MAINTENANCE   AT   OirFÇr.-.NT   i.EVTi.3   AND,    QY   COM- 

PARISON   OF    TWL-    HISTORICAL    DATA,    REACH   ßOMfl    F |ffM 

CONCLUSIONS IN FORMULATING A MAINTENANCE POLICY, 

MAINTENANCE TCONOMICC 

UP TILL NOW THE FOLLOWI NO POINTS HAVE BEEN 

DISCUSSED ANO ILLUSTRATED!* 

(0       THE FUNCTIONS AND OBJECTIVES or 

MAINTENANCE, 

(•I)      THE ORGANISATION or THE MAIN- 

TENANCE DEPARTMENT  AND  ITS RELATION- 

SHIP  WITH  CTH^n   DEPARTMENTS, 

(III)   ACCOUNT I NO FOR DIRECT MAINTENANCE 

EXPENDITURE, 

(iv)      THE ALLOCATION or COSTS TO 

ANO  DEPARTMENTS, 

M«||BHHiaHMaHMaaMIM|^^Ma^^nM¿^aÍa*fiíli 
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(v)       Oomr REPORT INS AND PERFORMANCE 

ASAINST  STANDARDS, 

(VI)        BUDGETARY CONTROL, 

(vu)   COST REDUCTION TECHNIQUES,  ANO 

(VIM) PREVENTIVE MAINTENANCE. 

HAVING, THEREFORE, OECIOEO UPON THE TYRE 

OF MAINTENANCE SYSTEM TO FOLLOW AND THE SYSTEM 

OF ACCOUNTANCY CONTROL TO USE, TOGETHER WITH THE 

CONTROL  INFORMATION CONSIDERED NECE8SARY, THE 

ACCOUNTANT MUST LOOK FURTHER AFIELO TO FIND THE 

TRUE ECONOMICS OF MAINTENANCE*   AS ALREADY BRIEFLY 

STATED, THIS ECONOMIC ANALYSIS MUST COMPARE    THE 

COST OF DIRECT MAINTENANCE ASAINST THE HIDDEN 

COSTS WHICH WILL RESULT IF NO, OR INSUFFICIENT 

MAINTENANCE IS CARRIED OUT«   THESE  INDIRECT 

COSTS AREI- 

CO        THE COST OF DOWNTIME ANO LOST 

PRODUCTION, 

(II) TMS   COST OF  EXCESSIVE   DETERIORATION 

REt JLTINO   IN   PREMATURE   OBSOLESCENCE, 

(III) TMS   COST  OF   FAULTY  ANO  SCRARFCO  WORK, 

tmmm 
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(IV) THE  COST  or  EXTRA  FUEL   ANO   POWER 

DUE   TO   PLANT   INEFFICIENCY« 

TM*   ECONOMICS   OF   DOWNTIME 

*S   PREVIOUSLY    MENTIONKO,    THE   MAIN   ARCA   OF 

MANASEMCNT   ATTINTION    IN   "CLAT IONTO  MAINTENANCE 

IS  ALMOBT   INVARIABLY   THE   COST  OF   LOST   PRODUCTION 

WHEN  THE   PLANT   BREAKS   DOWN.      />T   THIS   POINT 

MANASFMENT   ANO   PROOUCTION  STAFF   NC OAR O   SUCH   AN 

OCCURRENCE   AS   AN   UNFORSIVIABLE   CRIME AND   CON* 

SEQUENTLY  DPAMATISE   THE   SITUATION.     FREQUENT   STATE« 

MECNTS   ARE   NE ARO  CONCERNING   THE   COST  PER   HOUR   OR 

PER OAV   TO  THE   COMPANY,   0O£   TO  MACHINES   STAND INS 

IOLE  ANO  UNABLE   TO   «WORK   BECAUSE   OT   BREAKDOWN. 

THESE STATEMENTS, HOWEVER, SHOULD SE TAKEN AT 

THE IR FACE VALUE ANO IN RELATION TO THE TYPE OF 

WORK CARRIED OUT SV THE COMPANY. IN SOME CASES 

E.O. WHERE A CONTINUOUS PROCESS IS OPERATED (AS 

• N   CHEMICAL   WORKS,   CEMENT   \HD  COKE   MANUFACTURE) 

TMtRI  MAY  BE   SOME   POINT   IN  THIS   STATEMENT.      |N 

MAWT CAWS,   AN  ANALYSIS   OF   THE  OPERATION   CYCLE 

MAY SNOW THAT  NO   WORK    IS   CARRIED  OUT  ON  SATURDAY 

AFTERNOONS  ANO SUNDAYS.     THE   COST   OF  DOWNTIME 

I»,   THEREFOR!,   ONLY  HI ONER   BY   THE   AMOUNT  OP 

jg|jHHiflM|||HHH|||MiMHa|HHM^HBHHHHHBHB 



OVERTIME ALLOWANCES PAIO AND IUKRVII ION REQUIRED 

TO MAKE UP THE LOBT PRODUCTION.    PRODUCTION FIR* 

SONNE L 00 NOT,  OF COURSE, CARE ROR THIS SITUATION 

AS THESE COSTS WOULD ¡3E PLACED AGAINST THEIR 

OPERATION ANO CONSEQUENTLY DIFFERENCES OF OPINION 

CAN ARISE AND UN«" RTUNA7T PRESSURES MADE ON THE 

MAINTENANCE FUNCTION. 

AN ACUTE ACCOUNTANT CAN OR SHOULD BE AULE TO 

COLLECT SUFFICIENT DATA TO ESTABLISH THE OPTIMUM 

MAINTENANCE DOWNTIME,    AS ALREADY EXPLAINED,   IT 

IT FAIRLY EASY TO ESTIMATE THE DIRECT MAINTE- 

NANCE COSTS AT VARYING LEVELS OF ACTIVITY ANO 

THESE FIGURES WILL BE AVAILABLE WHERE A F LEX ISLE 

BUOCETARY CONTROL SYSTEM  IS O RE HATED.    IT  IS 

ONLY SLIGHTLY MORE DIFFICULT TO CALCULATE THE 

COST OF DOWNTIME AND, ONCE ASA IN, SHOULD PRE» 

SENT NO PROBLEM TO ANY COMPANY WITH A REASONABLE 

STANDARD OF ACCOUNTING EFFICIENCY» 

DOWNTIME CO&VS CAN SE FAIRLY QUICKLY 

ESTABLISHED BY CALCULAT INC THE OPERAT I NO COSTS 

AT OLFFERENT LEVELS OF PRODUCTION ACTIVITY« 

ASAIN FROM THE BUDGETS AND ANY AVAILABLE HIS* 

TOPICAL FIGURES IT MAY BE FOUNO THAT THE TOTAL 

OPERATING  COSTS   PER   YEAR  ARE $ 2l»0f000  AT  60jt 
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ACTIVITY, $ 320,000  AT   80* tTC.      FROM  THESE   TOTAL 

OPERATING  COSTS   THERE   MUST  SC   SUBTRACTED  THE 

COST   OF   DIRECT   MAINTENANCE   AND   OPERATING   VATER- 

IAL>C0STS.      AFTER   THIS   HAS   BEEN   CALCULATED   A 

TASULAR   COST   STATEMENT   CAN   BE   DRAWN  UP,   FOR 

EXAMPLES* 

LEVEL OF PROD- 
UCTION ACTIVITY 

MAINTENANCE 
COST 

60 

60 

90 

95 

f» 
100 

50,000 

40,000 

U5.000 

50,000 

60,000 

70,000 

MATERIAL 
COST 

OPERAT INO 

COST 

DOLLARS PER YPTAR 

90,000 120,000 

120,000 160,000 

135,000 180,000 

142,000 190,000 

145,000 195,000 

150,000 200,000 

TOTAL 
COST 

2U0,000 

320,000 

360,000 

382,000 

400,000 

420,000 

FHOM THIS  STATEMENT   IT   IS   NOW  POSSIBLE   TO 

CALCULATE  THE   COST OF   DOWNTIME   BY  SIMPLY   SUS« 

TRACT I NO     THE   OPERAT INC  COPT   AT  EACH  LEVEL   OF 

ACTIVITY FROM   THE   OPERAT I NO COST  AT 10C5 



.1*8. 

ACTIVITY,    l,C«  AT  60% ACTIVITY  THE MUNTIMI 

CCST IS 9 200,000 UM f 120,000 - f 60,000. 

THIS IM TURN CAN SC PRODUCED AS A TABULAR STATS« 

MINT PROM WHICH A ORAPH SHOW I NO THE OPTIMUM 8IT« 

UATION MAY OC CONSTRUCTED. 

ACTIVITY 
LCVEL 

91 

DOLLARS PER YEAR TOTAL 

MAINTENANCE 
COST 

DOWNTIME 
COST TOTAL 

60 30,000 80,000 110,000 

80 40,000 UO.OOO 60,000 

90 43,000 20,000 65,000 

95 90,000 10,000 60,000 

97* 60,000 5,000 65,000 

too 70,000 0 70,000 
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FROM THIS O« A I» H IT IS POBO I OLE TO REACH 

MANY CORRECT CONCLUSIONS. THE REAL COST OF 

MAINTENANCE CAN BE MUCH MORE EASILY S££N, FOR 

EXAMPLE !• 

(l)     IN THIft ILLUSTKATION THE OPTIMUM 

POINT APf»CARi", AT 95£ ACTIVITY, 

THAT  IS,  THAT UP TO THIS »OINT THE 

CQ&T OF DOWNTIME EXCEEDS THE  DIRECT 

MAINTENAUCE COST  AND AFTER THI8 POINT 

IS PEACHED THE  REVERSE OCCURS, 

(II)      IP THE PLANT CAN OPERATE AT 100?? 

OP  ITS CAPACITY, BUT HAO TO HAVE 5% 

OF  ITS PRODUCTION TIME ON MAINTENANCE» 

THE OR A»» H SHOWS THAT IN FACT THE 

COMPANY'S PROFITS APE  AT THEIR HIGH- 

EST AT 95% ACTIVITY AND SO PROFIT 

HAS NOT BEEN LOST DUE TO THE MAIN- 

TENANCE TIME EXPENDED. 

(ill)    THE   IMFV.CT AN: USEFULNESS OF DETEN* 

MINING THE OPTIMUM COST POINT IS 

EVEN MORE VALUABLE ANO NECESSARY 

IF THIS POINT OCCURS AT A MUCH 

LOWER PERCENTAGE.  IN PRACTICE IT 
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IS   O« NC «ALL Y   AOREEO   THAT  PEW   WO» 

OOCTION   LINES   CAN   JUSTIFY   GREATER 

MCCHANICAL   AVAILABILITY   FIGURES 

THAN   BETWEEN   937   AND   95°/'    I »E .   A 

DOWNTIME:  OF BETWEEN i% AND 5?.» 

TMC ECONOMICS or  PREMATURE OBSOLESCENCE 

MMaflmaaeas 

ACCOUNTANTS REDUCE THE BOOK VALUE OF THE 

CAPITAL ASSETS OF THE I« COMPANIES EACH YEAR »V 

AN AOREED PERCENTAGE DEFEND I NO UPON THE TYPE OF 

ASSET  INVOLVED«    THESE PERCENTAGES HAVE BEEN 

ASRESD AFTER MANY  INWSTI OAT IONS, YEARS OF HIS • 

TORICAL EXPERIENCE ANO DETAILED ANALY6I6 OF STA« 

T 1ST I CAL DATA.    FOR EXAMPLE, BUILO INOS MAY SC 

REDUCED BY 37« OF THEIR RESIDUAL VALUE PER ANNUM, 

«MEREAS MACHINE TOOLS MAY BE 12}F ANO AUTOMOBILES 

25*.    WHATEVER THE PERCENTAGE USED,  THE OBJECT 

IS THAT THE ASSET SHOULD SHOW ONLY SCRAP VALUE 

IM THE BOOKS OF THE ACCOUNTANT AFTER  IT8 CALCU- 

LATED LIFE SPAN HAS MASSED.   OR COURSE,   IN PRAC» 

TICS« THIS DOES NOT OFTEN HAPPEN AS A MACHINE 

MAY BE SCRAPPED BEFORE THE END OF  ITS CALCULATED 

USEFUL LIPS BECAUSE OF CHANGES IN PROCESSES AMO 

THE NCEO TO KEEP UP WITH COMPETITORS«   SOMETIMES. 

-n—g—»~ »- 
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HOW« VER, FLANT AND EQUIPMENT BECOME OBSOLETE AMO 

MUST BE SCRAPPED PURELY BECAUSE THE MAINTENANCE 

WORK CARRIED OUT UPON IT MAS BEEN LOW, POOR OR 

PERHAPS MON-EXISTSNT, 

AN EASY TO UNDERSTAND ANO OOOO EXAMPLE 

COULD BE AN AUTOMOBILE.  IT CAN BE IMAGINED HOW 

RAPIOLY AN AUTOMOBILE WOULD DETERIORATE IF NO 

SERVICE WAS CARRIFD OUT UPON IT, HO*- OclCKLY THE 

BODYWORK WOULD RUST IF IT WAS NOT CLEANED AND 

POLISHED AND HOW    ITS OPERATING MECHANICAL ABILITY 

WOULD BECOME USELESS IP ADEGUATE MAINTENANCE WAS 

NOT CARRIED OUT»  So, IP A NORMALLY MAINTAINED 

AUTOMOBILE COULD BE EXPECTED TO OPERATE POP FOUR 

YEARS, THE POORLY MAINTAINED ONE WOULD PROBABLY 

ONLY HAVE AN OPERATING LIFE SPAN OF TWO YEARS. 

IN THE SAME WAY THIS CAN HAPPEN TO BUILOINOB, 

PLANT AND EQUIPMENT IN A FACTORY UNLESS THE TRUC 

IMPORTANCE OP MAINTENANCE IS APPRECIATED«  THE 

COSTS INVOLVED ARE, OF COURSE, VERY MANY MORE 

TIMES OREATER ANC CREATE MUCH MORE DISTURBANCE 

ANO FURTHER LOSS,  IT CAN, HOWEVER, BE REALISED 

THAT IP THE COMPANY HAS ASSETS OF (SAY) TEN 
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MILI.ION   DOLLARS   ANO   THAT   THESE   ASSETS   ARC   EX» 

PECTED   TO   LAST   FOR   TEN   YEARS,    THEN    IF    THEY   ONLY 

LAST   FOR   EIGHT   YEARS   TWO   MILLION   DOLLARS   HAVC 

SEEN  LOST  WHICH   COULD   HA VC    BEEN   SAVED   UY 

EXPENDITURE   ON   MAINTENANCE    AND   AT   PROBABLY 

ONLY   A   FRACTION   OF   THlf.   FICiURE. 

THE ECONOMICS OF FAULTY ANO SCRAPPED ,VORK 

IF A PIECE OF PLANT OR EQUIPMENT IS NOT MAIN* 

TA I NC O ADEQUATELY IT MAY MOT BE CAPABLE OF PRO* 

DUC INS TO AN ACCEPTABLE COMMERCIAL QUALITY STAN* 

oARO. THIS RESULTS IN WORK BEINO SCRAPPEO ANO 

• IVES LOWER PRODUCTION, LOWER SALES AND LESS 

PROFITS.      ÇVEN    IF   THE   PLANT   IS   NOT   WORKING   AT 

FULL   CAPACITY   THERE   WILL   SE   C0N8I0ERABLE   Cor TS 

INVOLVSO   BY  REPLACING   THE    SCRAPPED   PRODUCTS* 

FOU  EXAMPLE|    IF   THE   DIRECT   OPERATING   COSTS 

(l,E.   DIRECT  OPERATOR   TIME,   DIRECT  MATERIAL«! 

FUEL  AMD   POWER   ETC,)   ARE   ONE   MILLION   COLLARS  PCR 

YEAR   AMP  THERE    IS   A  10T   SCRAP   RATE   THEN  A  LOSS    OCCURS 

OF   100,000  DOLLARS   PER   YEAR   LESS  THE   RETURNABLE 

WASTE   VALUE«     THIS  EXTRA  COST  COULD   BE   AVOIDED 

•V  THE   OPERATION   OF   A  SENSIBLE   ECONOMIC  MAIN* 

TENANCC   POLICY. 

•--   -     - *••       •-- -'"'• •- •"••• -*'"   —- ••-•* •••--•'- - •• •*• • -^••-,-— .=-.-... ~. '.-•Â-f.. .:^L ~...^.:.;^.....^... ¿A    ..-.^to^. 
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ÍN THE  SAMC  WAV,   FAULTY  WORK  WILL  HAVST   TO 

Bf   RECTIFICO   TO   ORINO    IT   UP   TO   STANDARD.       THIS 

TAKES   UP   TiUE   WHICH   COULD   HAVE   : GEN   UTILISED 

ON    INCREASING   PRODUCTION   ANO   ANY   WASTE   OF 

THIS   TI MP    TOGETHER   WITH   TW£   EXTRA   MATE¡< I ALS, 

POWER   ANO    TAC IL « TICS    USED    If»   AN   EXTRA   COST. 

THE ECONOMICS OF POWER CO.'TS 

IN A FACTORY HAVSNO A HIQH OFOREC OF 

MECHANISATION   THE   COST   OF    ' OWER   t.G.   ELECTRIC IT 

AND   COMPRESSED   A|R,    CAN   BE   QUITE   CONSIDERABLE, 

THI0   POWER   HAS   OFTEN   TO   BE   CARRIED   OVER   LARQE 

AREAS   ANO   RESULTANT  LOSSES   CAN   OCCUR.      THESE 

LOSSES   CAN   BE   MINIMISED   WITH   CAREFUL   ANO 

ADEQUATI   ATTENTION   QEINO   GIVEN   TO   THE   TRANSMIS» 

• ION   LINE6   TO   AVOID   LEAKAGE*.      AT   THÍ!   SAME 

TIME   MACHINES   SHOULD   6E   MAINTAINED   AT   A   SATIS* 

FACTORY LEVEL   TO  ENSURE   THE   OPTIMUM  USE   OF 

THIS   ROWER« 
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SUMMAPV   ANO  CONCLUIONS 

THE COST OF  MAINTENANCE HAS NOT KECLIVEO 

SUFFICIENT   ATTENTION   BY   MANAGEMENT    AND   ACCOUNT- 

ANTS   AND    INOEtTD   T.  is    ic   £AO»LY   RE€N   BV    TME 

PAUCITY   OF   TECHNICAL   LITERATURE   ,,N    THfc    sürJECT, 

THIS PAPE» HAS  sfT  ru,   To SH,ryy>   ,N  pAÄTj   THc 

• lONiriCANCC    OF    TI-.Î     PROBLEM    AND   TO     ILLUSTRATE 

WHAT   THESE   CSTS    Ar;C   ANC   HCm   THEy   CAN   Bf.   CQN- 

TPOLLED.THE   Pi AL    C^,T   OF   MAINîfNAMCE    MAV   vt   SAID 

TO   BE   EOUAL   TO:- 

(A)      THE   COST   Or   OIPECT   MAINTENANCE,   PLUS 

(•)      THE   COST   OF    INDIRECT  MAINTENANCE, 

WHICH    INCLUDES*• 

(•) DOWNTIME   COSTS 

(II) THE   COST   OF   FAULTY   ANO   60PAPPE0 

WO*K, 

(III) THC   EXTKA   COST DUE    TO   POO« 

UTILISATION,    AND 

( IV) THE   COST   Or     IMMATURE 

OfcSOLESCtNCE. 

»T   MUST  SE   PPALlStO   THAT   ATTITuOEft   TOWAHOfc 

MAINTENANCE   COPT INS   VAPY   SIGNIFICANTLY   lifTWEEN 

COMPANIES   CCPENOING,    FOR   EXAMPLE,   ON    THE   DCSPSE 
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Or  MECHANISATION,    «LANT   LT IL»SAT»ON,    AGE   OF   THE 

PLANT   AND   THE   POLICY    OF   THE   PARTICULAR   COMPANY. 

GENERALLY   PCR   Dftv;CT    MAINTENANCE   CO:,T3    ¿ND   RELEVANT 

MANAGCV,i-.NT   ACCOUNTING   STATISTICS,    THE    fl'ASIC   OATA 

NEEOEO    IS   COMPARATIVELY   SMALL   ANO    IN   FVCN   ROURLY 

MANAGED   COMPANIES    SHOULD   HE    AVA'LAILK    ANO   COVERS!« 

(I) CORRECT  TIMF. RECORDING POR  ALL  MAINTE- 

NANCE   LABOUR   (TIME   SHEETS). 

(II) CORRECT RECORDING or MATERIAL   ISSUES 

(6 TORE S   REQUISITIONS). 

(III) CORRECT RECORDING OF OVERHEAD (FIN- 

ANCIAL   ACCOUNTS), AND FROM  THESE 

RECORDS   A   SUBSTANTIAL   AMOUNT   OF   DATA 

CAN   BE    ASSEMBLED. 

FRrtM   THE   ACTUAL   COST   AND   STATISTICAL   DATA 

EXTRACTED   THE   AREAS   REQUIRING  FURTHER    INVESTIGA- 

TION   SHOULD   Ot   REACILV   SEEN   BY;. 

(l)      COMPARISON   AGAINST   RRE-SET   STANDARDS 

(•I)   OBSERVATION   OF   ADVERSE   TRENDS   ANO 

(IH)   EXPERIENCE   OF   MANAGEMENT. 
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THROUGH THESE INVESTIGATION-., AND MANAGEMENT 

DISCUSSION-- DECISIONS CONCERNING FUTURI REMEDIAL 

ACTION SHOULD BE AGREED UPON,  SH<X.'LO CT HE* COST 

REDUCTIONS BE NECESSARY CAREFUL C: NS I DERAT I ON8 

WOULD ÖE GIVEN TC THE Afer-.Gl.UTE QUANTITY OF WORK 

RfQUlRED TO i.'.r ÜONE FOLLuWEO UY CAiTEroL ANALYSIS 

OF THIS WORK IN AN ATTEMPT TO FIND WWAT ECONOMIES 

CAN eE EFFECTED. 

IN ANY DISCUSSION ON THE COST OF INDIRECT 

MAINTENANCE ACAlN IT K-UST BE REALISED THAT THIS 

IS,  IN ITSELF, A VAST SUBJECT WHICH cr>ULO NOT 

POSSIBLY OE OEALT WITH IN ANY ONE PAPER,  As AL- 

READY POINTED OUT, CIRCUMSTANCES CAN AND DO VARY 

TO SUCH A LAROt DEGREE THAT ANYTHING MORE THAN 

A «ENERALISATION OF POINTS ON TU'. SUBJECT WOULÛ 

ONLY TEND TC COW USE THE SITUATION.   .ACM COMPANY 

MAS ITS OWN PARTICULAR PROBLEMS «UT üY ADEQUATE 

COMMUNICATION «3ETWEEN T*-E MANAGER, THE ACCOUNTANT 

ANO THE PLANT ENG INK*:W THERE 19 NO DOoE-T THAT 

REALISTIC CONCLUSIONS CAN BE REACHf-D.  THESE 

DISCUSSIONS, OF COURSE f MUST TAKE PLACE ON THE 

HARD PLATFORM or   FACT ANO P06Slfc*LY COVER THE 

AREAS ALREADY ILLUSTRATED, I.E. 



JO 

( I ) SPENTIME   AND   LOST  Pnpnifçy m 

THIS   INFORMATION CAN HE   FOUND FROM 

A COMPARISON OR PRODUCTION ACHIEVE- 

MENTS TO PLANNED OUTPUT  /.•HIRE A COR- 

RECT PRODUCTION PLANNING   *ND CONTROL 

SVRTEM    IS   Of'Ef-/r.T£r,,      /" OFOU^TE   PRO- 

DUCTION TIME   GOO KING Mur-iT rae  AVAIL- 

Afïte    WHICH   WILL    GIVE   DEfAILr    OF 

MACHINE    BREAKDOWN,     ,ACH I NE    .   YILlSATION 

AND   MACHINE   EFffTCTI Vet.T.r.5. 

<••)       PREMATURA  OBSOLESCENCE, 

FROM  THE  PLANT PEG ISTER   (WHICH SHOULO 

at MAINTAINED ev KVE-RY COMPANY)   IT 

SHOULD   BE    RE^N    AT   WHAT   STAGE   OF   TIME 

THE    PLANT   SHOULD   BE   CONS I f EfcED 

SCRAP   ACCORDING   TO   NORMAL    DEPRECIATION 

RATCf..      ANV   PIECE   OF   PLANT   OR   EQUIP- 

MENT   SCRAPPED   BEFORE    ITS    AGREED   LIFE 

TIME   SHOULD   BE    SURVEYED   AMD    THE   REASON 

FOU    THIS   PREMATURE   OBSOLESCENCE   RE- 

PORTE O   UPON. 

("0    FAULTY AND SCRAPPY y^ 

OV   THE   USE   OF    CORRECT   INSPECTION   PRO- 

CEDURES   THE   CAUSE   OP   THc    FAULTY   Oft 

•CRAPPED   WORK   CAN   at   DETAILED   ANO 
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YHC    INCIbCNCf   OF"    PUANT   ftt Sf»CNt t ft ILI TV 

METE.« VlNfls, 

TH€   CXTäA   COST   INC<J*KKO  CUE   TO 

PUANT    twer«- »CtENCY   ..¿AY  -c   «LIGHTLY 

MC»Í   OírKICwLT   TO   DCTV'VMíWi;      UT   AGAIN 

IT   If.   POfcGlri.t   oV    !M.*VUii.;A!      •CAivUftE* 

WKKT or   *L^T  ft E¿I^IRE..ve»,ri   AKD   MACHINE 

ftUNMNU   TlMCSt 

VrHCN   THt.    TYPE    OT   ^AlNTCKANCC   ftYSTEM   Tü   »il 

P*ACTI0CO   SV    A   COMPANY    If-   CCNSIDCNCO    IT    I«.   K&UALUY 

IMPOSSIOUC   TC    STATC    TWAT  OHI    «.YSTKM   li.    atTTC«   THAN 

ANOTHfK.      CNCEÄAlN   THIS   OePENOti   UPON   TMt   COk "ANY, 

IT«   OeOrtCC   UT    MECHANISATION   A,f D   ÎYW.   or   Off»ATION| 

IT   MUt.T   CHI   A   OfC UM OK   fcY   THfcT    ^ANACtCr/CNT   AFYf.* 

MA VI MA  TMfMft    ATTENTION   fc*r UGMT   TO   THE   W.ETHOCf 

ây* IL AL ut   TcoeTHe;x   WITH   l W üRWT I ON ON   Trf   Pò»» 

IIM.I   PHYSICAL   AKL    CCET    ADVANTAGE S   *.MÜ   Ol«« 

AOVANTAOCS   OP   EACH   MET» »CO, 

ÎO  COWCLtÄT,    ACCOUNTING   ro*   TM!   RFAL  COOT 

OP  «HIMTTNANOm    It   A  COMPLEX   TA«»'   ANO   IT    I«   MOMf 

THAN   PPOftAOUC   THAT   DimniNT   MANAOtt/ENTft  HA¥t 

OMITf   Oirr««CNT  APPROACH*ft TO   TMT    «AMC   P»0(lLttfO* 

mmum ~—m fc*»*- - 
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THIS IO  EQUALLY TRUE FOR MANY OTHER ACCOUNTING 

EXERCISES.    INVARIABLY,   HOWEVFR;,  THE  FINAL  ANSWERS 

TEND   TO   8f    FAIRLY    CLOSE    TO    EACH   CTMfeTi    AND   ANY 

DIFFERENCES   RilTWE^N   Al. TCP; NAT I VE G   WAY   bc   SUFICIENT 

TO   SHOW   WHICH ACTION    »3   ECONOMICALLY   THE:   BETTER« 

IT   MUST   <ÌE   r-EMEMP-tPFD   THAT    ACCOUNTING    AND   STAT- 

ISTICAL     INFORMATION    I?    A   hECCf-D   ANÍ      iMTEnPNE» 

TAT ION   Or   WHAT    HAS   HAPPENED    A!r,:   UlVf.«--    A   BASIS 

FOR    OlüCUSíilON   ON    T»!E   T'   TUR£T    AÛTIC.-N   RECUSED» 

IT IS MOT AN END IN ITSELF AND IT IS IMPERATIVE 

THAT FULL AND FRANK COMMUNICATIONS EXIST BETWEEN 

ALL MANAGEMENT CONCERNED IN ORDER THAT THE 

COMRCCT SOLUTION« UE REACHED. 
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