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Chapter 1

INTRODUCTI ON

Statement of the Problem

Each year between 1974 and 1976 , the Department of

Defense (DOD) initiated a management. by oblective (MBO )

entitled “Visibility and Management of operating and Support

Costs.’ The current (1976) version , 14130 9-2 , was similar to

its predecessors , directing that the military departments

“ develop and implement a sy~ tom to iden t if y maintenance and

other operations costs by weapon sy:~tem . . . [5 :1; 9 :8;

2 4 : 2 ) .” To f u l f i l l  this r~ o -~i rement , M~ u 9—2 specified

three basic subgoals that t~~- n~ rvices would pursue . The

first subgoal requireci that a wc pons s y s t c m s  operating and

support cost data plan would bj  developed and that such cost

da ta would be related to logist ics planning and weapon

acquisition processes. The second subgoal required that

the services develop a standardized accounting and reporting

system for obtaining maintenance costs for three weapons

systems types common to all of the services , specifically ,

jet engines , trucks , helicopters.  The third subgoal

directed that the services deve1~~ a uniform production

costing and recording procedure (9:Encl 5). In a memoran—

duzu to the Secretaries of the :1~iiitary Departments , Deputy

L
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Secretary of Defense William P. Clements re-emphasized the

need to fulfill these goals. He stated ,

The key to ef fec t ive  0&S [Operations and Support]
cost management is determining historical weapon system
costs . Without these costs , DOD wil l  be unable to con-
trol the costs incurred in using its weapon systems and
will continue to experience rising operations and sup-
port costs which will consume ever increasing portions
of the defense budget [7:11].

Even with this emphasis from the Secretarial level , DOD

cost measurement systems e f f o r t s  did not meet the goals

set forth in MBO 9-2 rind its predecessors . Thus , the Air

Force needed to develop cost measuring systems that met the

goals of the MBO.

Background

During the l96O~ .~, under the direction of Secretary

of Defense McNamara , the P1a~ning-Programming-Budgeting

System (PPBS ) was developed to allow a Performance Budgeting

System , implementing a :~oover Commission recommendation that

callen for “a budget based on functions , activities , and

projects jO:9— 1—-9—3],” to develop to its full potential.

The PPBS was intended to integrate the separate planning and

budgeting s’ stems to allow for the generation of total cost

esti~iates for DOD programs, multi-year estimation , and to

provide total costs for weapons systems. Furthermore , the

PPBS was intended to res~i1t in budget requirements to ful-

fill these objectives , which required :

2 
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1. Resource input . The management of people ,
equipment, materi als , and funds .

2. Various categories of outputs. The variety of
DOD missions and activities urovide output in the forms
of production , services , periormance , and capability to
perform.

3. Managerial t ime frame . This includes not only
the current f iscal year , but also the several prior
years (data base), and the subsequent five-year period
(planning horizon) [28:2].

Because military resources have been limited , the

measure of various categoric~s of output has been crucial for

both control and planning pul-poseb. Especially important

have been the measure of efiectiveness and efficiency of

output over scarce input. The DOD must know that it oper-

ates efficiently-—using its u~~lccated resources , people and

money as wisely as can be--while sti±l being able to fulfill

its defense objectives effectively (42:3). However , in the

time since its inception , the official measure of output ,

the DOD Out1.~ut Measures Program , “ . . . has lost momentum

and vitality [2 0 : 3 ] .” Addit ionally ,  the application of the

zero—based budgeting (ZBB) concept on the DOD p l ann ing ,  pro-

gramming , and bud get i ng process (beginning with FY 1979

cycle) made it imperative that a viable output measures pro-

grain be available for  e va lu a t i n g  decision or spec i f ic  activ-

ity packages.

The ZBB concept required that management evaluate

the decision packages and rank them according to

the program by which the goals are to be
achieved , the benefits expected from the program , the
alternatives to the program , the c nsequences of not

3 
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approving the package , and the expenditures of funds
and personnel that the activity requires (31:1131.

“Top management can use the r a n k i n g  to analyze  the trade-

offs and to compare the marginal cost of funding additional

decision packages against national security needs [49:1111. ”

Both the ranking and marg inal cost analyses , therefore ,

require measurement of program output in order to be :i ’~le

to compare the effect iveness or e f f i c i e n c y  of a l ternat ive

programs.

Reorganizations of some of the offices cf the Secre-

tary of Defense created a larger policy organization within

the Office of the Cornp~roller , the Directorate for Program

and Performance Measut ~~~~~ to revitalize the Output Meas-

ures Pro~ram (2L :3). This directorate was charged with

monitning and providing outpu~. (performance) measurement

policy guidance fer all DOD programs . However , the direc-

torate left the specifi~ determination of which output meas—

ure~. to ..s~ to the lowest management level ‘-‘ossible in each

of the mi~.itary departments.

In the case o~ the Air Force , the Cost Center Per-

forruance Measurement System (CCPMS ) was designed to allow

na~or coxtmands to cair~2i.at~ and evaluate output , a “
.

p’oduc’ti ’n indicator used as a quanti tat ive measure of mis-

sior. accomplishment [ 5 5 ’ 2 — 3 ] , ” for  the various cost centers

or shops at the Air Force base . CCPMS was established as

cm output measurement systerr’ for the lowest levels of Air

4
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Force management . However , the CCPMS was not implemented

Air Force-wide ; and , though mandatory at first , CCPMS

became optional so that each major command had the option

of publishing the “mandatory ” monthly report (34). Further-

more, the CCPMS “ . . . c1~ d not rc’-;ide a ready—made answer

to the ‘why ’ and ‘how ’ for major variances and deviations

[38:1] . “ The CCPM~ was c~ n~ -~lled 9 February 19’7

(37:1).

Existing measurement systems. On~ of the first comprehen-

sive attempts to measure maintLnance output for A~r Force

weapons systems was the comi~~:1 C:ion of the Maintenance Data

Collection (MDC ) Sys ~cn and t t L  - t lx ce~~ - o n  Ttir~ ~cconnti ng

( ETA ) Sysle ;:: . The ~flC Sy st ’~n i r~ cu ~cJ the mai ntenance tech-

ni cian to account tor his c u e  Ly recording thc time spent

repair ing,  ;nmovi:ic : ~n J  rep lac~~:g, a n T i  checki ng parts deter-

mined to b~. [a u l t 7 .  i- c f  ETA , n~ .~ ~s to record exceptions

(time that was no t  spent p e r for n i n d  di rect maintenance)

This indication oL tine lost be~’~ use of t ransportat ion to

the work site or in the ~cr~~~: ~uru:-~ of special duties and

training , f o r  examp~~’, ‘~.ns intended to provide some indica—

tion of the indirect labor ( .  - r.oc~cmunt cnL s ta f f  overhead)

required to miintain ~ir Forcr i~ rciaft.

The MDC System ~tjll ~xists , but it has been modi-

fied substantially . At this writ ino , the MDC provides for

recording direct labor hours , i:d ic -te s in which labor

5
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categories the hours were expended (i.e., civi lian , mili-

tary , overtime , normal time), what parts were used , and

what action was specifically taken to return the aircraft

or a component part to a usable condition (48). ETA no

longer exists.

Visibility and monagement of operating and support cost

MBOs. On 25 January l97.~, the Deputy decretary of Defense

established the DOD ~1eapon Syst m Support Cost Visibility

Group . The overall objectivo of this group was “ . . . to

develop a plan o~ :-;ction to establish a cost effective sys-

tem for identifying DOD operating and support costs by

weapons system [5:At~ d 11 .’ The Deputy Secretary wanted

cos~ information for deci~~ cn making because ‘al l decisions,

military nnd otherwise have financial implications to some

degree I 3 6 ; .~.tcL. 1 ] . ” His  i nt e n t  was

~o quant~ f y on a recurr ing  basis , those DOD
co~t~ - ‘hic~. can F-~-~ affected by specific defense deci-
~ions on Turce size , operating and rraintenance policies,
equipme~.t sapport planning (e.g., aircrew training
rates ‘I , imprc1 ern~nts in new and current equipment
~l rs1g n , re li~~L t . i ty , and main ta inabi l i ty  [5:Atch 1).

“~ ‘ i~~ibi1ity of operat ic.-is and maintenance costs by weapon

support ~vstem is necessary to obtain our [United States]

goal of optimur r aciness within budget const raints [16:1] .”

As a rc~;c l .  of Mr .  Clement. s ’ recuest , !~ ~-i was estab—

1i~~ied , followed each yeai by virtually identical MBOs.

The o~-jective of these MBOs was to 
“ . . . develop a

cost e f fect i v e  system to identify maintenance and other

6
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operations costs by weapons systems 124 :1 ) . ” These MBOs

also required that a management information system be

develope#d which would :

(1) Emphasize visibility
( a)  Cost e lements -~c~~ir~ tions(b) Hicih cost subsysterLis of each weapon system
(c) 0 & S cost coLa source

( 2 )  Rely on current accounting systems for 0 & S
cost v is ib i l i ty  wherever possible.

(3) Minimize additional data collection require-
ments and costs.

(4) Permit rapid updati’~: of cost data to identify
the operating and support cost ci a specific weapon sys-
tem or sets within 30 days after request and on all
weapon systems annually.

(5) Summarize cost data at the subsystem and
replaceable component levels .

( 6 )  Permit sens i t ivi ty  ~na1ysis so as to sort sys-
tems on the basis of cost , T l ia b il iu y  performance and
maintainability performance [9 :Enc 41 .

The advantages of a ~:rofram of total cost v i s ib i l i ty

accrued primarily to high-level managers vi thin the DOD and

ultimately to the Congress.  Ti~cfe advantages included a

total picture of the fixed and v~t n i -~~le costs which would

have allowed for consist~-: t information urea which to base

future cost esti;uates ~ur not only annual base operating

budgets but for wca -cns  sy~~. eris development cost projec-

tions. In addition , cost and budget managers at all ievels

could then gain a better sense of proportions of the costs

of operating the DOD than p nu ’~i y. Fi nolly, total cost

accounting v i s i U L l i t ~ would have allowed others outside of

the DOD (e.g., the President , the Congress , and the public)

to see and appreciate how well the DOE was  managed (36:3).
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Approaches to provide cost visibility . One approach to

provide total cost visibility was the Maintenance Cost Sys-

tem (MCS). It was desiqned to provide reliable total main-

tenance cost by aircraft model/design/series (MDS), with no

additional paperwork to be levied on the aircraft mainte-

nance technician other than that already required for MDC.

Additionally , con~ aters were to be used to reduce base level

workloads of the existing MDC system . MCS also incorporated

inputs from contractor-operated facilities and major

command-funded maintenance activities which had to that

date not been included in a formal cost-measuring system

(17:4). The specif in objectives of the MCS were :

(A) To a :cuinulate costs of organizational and
intermediate level maintenance activities by MDS.

(i3) To provide the capability to consolidate depot
-inf bas e leve l maintenance costs at HQ USAF level.

(C) To improve OSD [~) f f i ~:e of the Secretary of
Defense) ~USAI res~ onsiveness to 0MB [Of f i ce  of Manage-
ment and Budoet] and Congress regarding total mainte-
nance costs.

( ) ; To ~ -ovide  da ta for l i f e  cycle costing .
( E )  To inp r cve  the basis for determining whether

to pe : fui ::; maintenan :e :ontractual l y or in-house.
(F)  T-~ prov~ a~ base level rto’int-enance cost per fly—

in~ hour.
(G) To purity ccc dram element reporting for the

five year fe’ cc structure and the AF budget submission.
(H)  ~‘o provide cost of total maintenance labor

expenditures (direct , ind i rect , and overhead ) (51:2-1].

Overall , the designers expected that MCS “ . . . wil l  provide

rel. d~ic total  i~nintcnance cost by MDS ~47;4j . ” Since the

MC. provided a totu~ cost package for  the a i rc raf t  mainte-

nance portion of the overall operat~ ons and support costs ,

it appeared to fu i f i l l  t~~ - o b j ect iv e s  of MBO 9 — 2 .  Howeve r ,

8
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the authors of the Operating and Support Cost Reporting

(OSCR) System felt t hat  they had developed a system which

met the objectives of MBO 9-2 at ~less cost an~ wi th  less

documentation [16:1 ,3]” than MC~~.

OSCR , establish.~d as a DC~ program , was developed

by the USAF Task Group on Visibilit” and Management of Sup-

port Costs. This task group was e~ eab1ished under the

di rection of an OSD Group of the same name .

The OSD Group dire .~tcd that each of the mi li tary
services br ing  together a (

~onesive con aqement  in forma-
tion system using Fiscal Yt nr  1974 data .  The Air
Force , viewing the task as a pilot ef f rt , proceeded
on the premise that sole -cliance had to be p laced
upon existing data sources , . . . without recourse to
the establishment of a new appropriat ion cost system
[47:3 3 .

OSCR was implc-~cnted in t~hree pl .ases .  The f i rst

was limited to collecting , Le~catt~ nn , and n a ~iy:~ir.-~ data

for four selected weapons systems . ~ih .sccan . phase

expanded the scope of the Lirst to includ~ a!1 Air 1crce

weapons systems . The third and final phase included arialy-

sis of the problems ~n c o i i n t € c -d in the first two pha ses and

formulat ion of the procc-durc~ for  m a i n ta in i n g  and b u i l d i n g

the data base. OSCR , which  ~c~~eci ~~ Y’ data  ‘~enen at e d  at base

level , was mainta ined only -at 1ica3~~~a rt e rs  L -SI ~F ( 3 5 ) .

Justification

MBO 9-2 r.~uuirud that  tn~~r e be a staa-J~ nized  main-

tenance cost accounting and r epo r t i ng  sys tem to i den t i fy

weapons systems opcraLill c and support costs for use in the

9 
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logistics planning and the weapon acquisition process. The

Air Force had three systems idk.ntctied to meet these

requirements : ~1Dd , which provided resource usage measures

which mus t be tra :slated into monetary costs ; and MCS and

OSCR , which proviJe .~ .uone~ t r  cos ts directly . However , the

MBO 9-2 requirements ~till existed . Thus , th~ Air Force

was still required to dcv c~ up an aircraft :nai:~tenance cost

accoun : nu aoi reporting system t h a t  :e c . s  the requirements

of t~ e ~-I Ba . i~ .C pu rpose of t~tis research was to iden t i f y

two basic elements ~ ch support this development effort.

These ~~~ •al~ ’aents w~ c~ the maintenance cost elements alie

the cost re~ c~ - .i~~. t~~~~r~ieuec ;ieeded t process those c rt

elements . ~~~~~~~ identi:j~ :., these eie1aer.t~ ari d technique~~,

tdoy wil ~e cc l  ~t~ d to the subaoa l~ of th -

Ob j  e C t~ vcs

~~~ 
ob2 ectivcs ef this r~~carch w e : c :

1. ~ 1centrL v mainter~ ace cost e~ ~rcents which

ineas n c- cd ~cae ~ ic-~ts in at :cr aft  mal erLaaee production ,

2. To iaerd:Lfy methods to convert maintenance cost

clacc to ‘r.tc ~c.ctioe ns~~fu l  t~j r  decision makinc  as outlined

ii. thc~ ~:

3. To au t e 1. . ; i~ e t~~~ cost 3lements and techniques

as to ~rich fl13 ’ ~~~~~~~ an element/technique may apply.

1)

—_ -

~

. - - . .

~
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Research Questions

1. What cost ehccnnts were available to measure

aircraft maintenanir- costs?

2 .  What cost r e cor d in~ techn:ques were avai lable

to convert mainte:ia:ice -cs t  elcmenLs into usefu l  informa-

tion ?

3. To which sub goals of MBO 9-2 wo. ld the cost

recording techniques and cost e a r :t s  pl y ?

11 
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ME’! flOD OLOGY

-~ ch c-t -~~~~~ des~~rii’es the ~et~ cdo logy that  was used

t~ det.~rraa wh ;-~ r:.iac : .  L C C  cost: e i r~ieats  and cost record—

inc~ ~~ c h x -  c~~uec w - ~-e bas~ c to ~~if i f l i c~ the subgoals of

y~~e ~~~~~~~~ f~~ cb ; j l n  t :haso ‘c.:~ir ~rne c~ st elements  and

‘Q~~t. cec~ c ’ .qa. - , the res -~ iccl’ers ana yzed mainte—

na - 

~e ccc~t. acs . a t t~~g o~ :n c z a t t  ~nal ~a1ic.i es as reflected

~n d: recti~;3s a~.e ~~~~~~~ ter rep I ~~~~~~~~~~ Thu ~O ;t : . . C d O 1 OQy  chosen

to C fl .. ct c ’ .~ 3:~~ . . :,i~ - ~e ta C :enteat analysis .

Along .t. h ~~ ci - scc~ss~ .~ri c’ ~ s~~~~a~ tc content an~ Lys~ s, this

c h L ~~ outL~ r~as t~- 5 .m c-  ~~~~~ ~~ ~n , tn . ~~~~
- collection

plan , a~-~ th ~~. n ssL~~~t - o a~; ~t n r :  i i m ic a ti o n a  inherent  in the

metho-foi .  ‘ c t ~~n .  Th i s  ch~t~ ~~r al so ~ut:l i.nes the criteria

an-i ac~~1’~ ’ 
~

. - ;~sse.~, ~. i~ ti w ~~ e ace d ~o c n s w e r  the  research

C ~e:~ tica~. .

Sar , t i.i.c ‘ C:
—--~~~~--- 

ive r~ e. ~ ‘~~ anx~~ c~ ai ~~~~ t t  main ’ enance cost ele-

ments and r c c c : c l i n ;  t e c i r i~~ues i n c l t~~ed all  those used by

;-. 1 1  mli t- ’ .. ar id civ~~i airc-a~~ ma .~nter;-cr.e organizat ions

dw i d e

2
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Population. The population for this research was defined

as those cost elements and recording techniques used by

US—based organizations primarily engaged in maintaining

civil and military aircraft.

Sample. Because the population WaS large , the ma intenance

cost element and recordi.n technique d~ ta for this research

was collected from a reca’ned sample of the population of

currently used maintenance cost recording elements and

techniques . For organizations aintaining military air-

craf t, the researchers reviewed a sample of regulations ,

manuals , and policy statements of the US Army , Navy , and

Air Force dealing witn base—level rrain t •riance cost elements

and recording techniques . I C r  o r g a n i za t io n s  .aaintaining

civil ar~~craic , the s amp l e  concis t ed  of policy statements

and manuals f rom the sch-c .Iu1ed lo c z i  serv i ce and t runk  air-

lines , along with the cc u i a c~ ens aaa :c O I ICY  s tatements  of

the Civil  Aeronautics Board ( C A h ) .  The scheduled airline

sample was drawn from the population of interstate and

intrastate/com~r u L e r  a.~ 
n

in e  c:~~penies l isted in the O f f i c i a l

Airline Guide, North i-.c~a-~~; an Edit ion ( 3 0 : 1 2 7 8 — 8 0 ) .

Sampling j~~~~-;e d u r e s.  The pr~~’~.dures this research employed

to obtain the sample data invoived several actions. Appli-

cable military maintenance cost accounting literature and

manual/regulation indexes were reviewed . These references

and applicable manuals/regulations were obtained from

13
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sources at. the School of ~y~~tems and Logis t ics .  Other mili-

ta rv manuals ./ r eeu lat  i~~~-~ 
/ uol  icy sta tements  were obtained via

te lL .j ~hOflC . a ju e ~~t s  t a 
~ pp I i c a l i l ’ ’ m i l i t a ry a i r c r a f t  mainte-

nance a i c n r  es. ‘ 1 1 :~~ t of t a’sc mai :‘~tea . ta.ae ma nuals/regula—

t i ces t s  found in 
~L : -iidi ~ 0. Letter requests (~. i t h  re tu rn

L ay  ~ . . pee) foc c i ’.’ I niain t. n eice :as~ acc - - at Lfl~ literature

w er e  sent to e i r l  ~~e C e ’  riers  is lt~~ted in the O f f i c i a l

Ajrlina ~~ , ~~ . cth An~er  I can ~Jition ( 3 0 : 1 2  3— ~~0)

I w a  ~~~~ n u  L C t L O :  ~ LT t eS tS  t i ) : i n f o rm a t i o n  ~ crc  s~ nt  to

intO’ s cat~.. iir 1. lId - . . ;~.c n ics  and 16 teeter !cauOsts were

~~e ia : ~~~~~~ a~ - ~~
- :a t:er t~ :1 ~ne ccra :iaies . Of the 193

l c t t : L - I  : a ’j e c e ~~~s , ~1 :‘i x L i r ~~~ - ‘a en~~’s L~~ . J~~~ ç~ d f o r  a 10.8

‘r a  r- ~~e . be 2i ) I et  c c .r eque _sts sen t to the

‘; at ..: ii il ;ie ‘ . - a  i :  ~ 1 ~~ comneni ’a ~ i ~cd fjr a

37 . ) ~c :c e n t~~~~~* .’t n i  n r at e .  t ho ~‘ ie  , ~ c in t a  ~ned s u f —

f i c~ a l t  inici - .. t~~~~~~- ry~ d .. accie ec: .~~~~J i:: ~ ;ia:nt:na ric’e cost

a. Of tn ~~i~i i c t  t r r aesi s san i  to the in t r a —

s l~~~- : eOral Icr ~ c ce~~~~r ie3 , 10 c~~ a a i es  repl ied for

e •:.1 p~~r c u a L  - ta_ i a ‘ite . A l l  lii .rit: a.~tute/ conimuter

~c~~~~c 1 ,  1 n~~t ap~
- - I c L ~ le fo i  - -2 ( d i n c  maintenance

c o t  a t - i . ‘he r .~ : L j e ~~ wh.j a w~~r~~~~~~ Or . : not aDp licable

cum;istu of r dies su-th as ,

rl~ ds~ La .. lv i .~~ei  * e . t  the ii:  ~c i i a~~ion that . you
r equ• i, t e . t r c l~~~ :, S n t  il a foii- ~t w h ich could be
use~ ’:l to yea and t a  ~r y t O V O  we are unah~ e to comp ly
W i t . ~~~~~~~~~~ -

~~~~ 
‘ SL [2 3 ]

tO
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Our system of costing out maintenance on aircraft
would be of no value to -cu because we are not gov ’t
subsidized nor can wa use a cost + [plus] system. We
are just what is left 01 the free enterprise system ,
hard at work trying to keep it so [3 31 .

The letter request sent to the airline companies is in

Appendix F , t i~~~- interstat L ~~ tnt custatia/commuter airline

companies are listed in Appendix C , and a l i s t ing  of the air

carriers which replied is in I~ ’~’en ~~~ C.

Data Collection I’lan

Semaneic content ~tnabcsir wcti~- ‘ho-en as tie most

useful technique to gi~’an aa tIl e  es~~ereh eata irom the sam—

pie to be re~,iwcJ . Cent -ant aral y~;i s was particularly

appropriate for tnis pu :pc. b~ - -anse ~t rca CC I i-~~th data

volume and sc:-ae~ t c bier ; ~nd h~ la ta ~~~~~ :d b r  this

research was both vo~ u ;i i  na n: end biased. ‘ m e  ~ ta w~ s

extracted from Air ~~
‘ ‘ cc , N a v y , . c . - ’ , a’..I C \ : ~~elations ,

manuals , and technical I i  r e t .~ vc .~ . T1:i was ~a addition to

the data provided ) y the sch d u  ~ei .~ I d i n , . Althcuen the

CAB required some no~i~ L i. j to Li. :: i n L~~ 1n 7 - I  and  presented

in a specified f o r ’: t i for a’. md fares regul:~tion consider-

ations , each airline ccY ~~in’~ could stLll determine its own

internal man~ic~ mant accoun~ i e s y s t  ina. S m o e  diffe rent

words and jargon were w-n~~1 to c::~~resr sitail ar concepts

within the i n t d l l  i i  ac c oun t in q  a v et me , Semantic content

analysis was thus appropria 1 e t o  cede-ac this jargon to

basic concepts (4; 13). The cans used to c ean these

15
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common elements from each of the diverse sources must also

have been comprehensive , consistent , and useful .  Content

analysis has th sn cha~ actoristics (8:64) .

Content enaiysis was also chosen because during the

literature reajew , strca~ : bias was “detected” concerning

tac current and future direat .~on of several Air Force main—

cost accoun~ lng systems . For example , during an

int’ev Lc~’, Air or ec .’t cconr.t ing and Finance Center (AF AFC)

pers~ nnc l ~tate~~ ’dat rite ~aintenance Cost System (MCS) was

accompflshi :  - i t: a~ nia ned task as intended , albeit not

withuet : n e a D r , nhouqn correctable , problems (22). HQ USAF

personne 1 , an nbc o :r ‘ m d , stated that MCS wouldn ’t work

ari d hasn ’* (l5~ . Contera. a n a ly s i s  allowed for an objective

evaluat ion ot th~~se oa~a .  sca a r e s .  Another reason content

-analysis was car-sen was tc cc’ :itei the reseatchers ’ bias on

w...: nh coat dat clean: ts w4.-rc ao be considered “important.”

Again , cc: t.ae a; ni ’s~ 
- Lai ed to rrinitctze observer bias

~~sumptions~~~nd L i t ni t e  lions
oi Cantent k-H~~sis

Ide “me~i1inas ” which were associated wi th  the con—

t * a :  b~ i’~n n ’~ them to certain c .tegocies correspond to

the “~iean~n~s” plie :~ L ’ tne communicatar and/or inferred

}-~y th• aüe  i.encc . Another cantent analysis assumption is

tha t  eho quantitative descr~~ tion of communications content

16
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was meaningful (6:19-20). in addition to these assumptions

are the following limitations :

1. The content analysis technique depended on the

quanti ty and qua l i ty  of data contained in the sample .

2. Content analysis was restricted for use in

answering the first two research questions.

Content Analysis
Methodology

Content analysis required implementation in five

phases ; these were the analytic approach phase , the record-

ing unit definition phase , the coding phase , the pilot

study ,  and reliability lc’stin:, phases (12:646—649 ,669—672;

21:25—26 ,37—38).

The f i r s t  phase , tn e  analytic approach phase , was

to determine which of the two types of content analysis

levels were to be used-—manifest or latent . In the manifest

level , the da ta Is analyzed with regard only to wha t is

written , without reference to intent or motive. In the

latent level , on the other hand , there is an attempt to

define inference or motive f rum “between the lines .”

The second phase was to develop the definitions for

the recording and context units used.

The recording uni t is the s~~allest body of contentin which a specific refer,- ’r’cc characteristic is counted
(the occurrence of a single content element). The con-
text unit is the largest cnr tent unit examined in char-
acterizing a recording unit. The recording unit can be
a phrase , a word , sentence , parayraph , article or book
[21:261.

17
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The third phase-—establishing the categories and

coding methodology---cas “the key to success or failure” of

content analysis (21:26). ‘This phase was also the least

structured portion of content analysis. There were few

rules for establishing the codes . The overall codification

process, however , sha uld hay ’ been homogeneous , inclus ive ,

useful , and mutually exclusive (12:675). Homogeneity

required U~~t thc chosen cateqraries logically relate to the

variaLles under consideration . Inclusive meant that the

coding scharle shou ld  have allowed for  all conceivable vari-

ations in d’ie data , thereby permitting all applicable data

to be coded. Usefulness required that , as a modification

to the in e~ usiveness ci -acacteristic , the code be appropriate

to the vardaL le un der St Uu  ~~ . yhe fourth requirement , mutu-

ally exc1.~~ije , dictated that  a data element f i t  one and

only one c at e gc : y,  ‘ton aeveral categories simultaneously .

The t~our th  r~iiase , the  pilot study , was used to vali-

date th~ c e d i nI  ~ormat . Once the coding was tentatively

estab .~isried , a sa: F ’.e of two elements of the population was

to be take: and -artcccied . The encoded sample was then to be

analyzed to thsure that no s ingle  code is so broad that the

C c1usivena~ s criteria was violated. Consequently ,

if 5 p e r c - a .  or more of the t ot a l  coded 1’ ~orrnation were

placed a a -1a~ e~~ t -  -y labeled ‘ Othe r , ” additional substantive

‘ -~~ ori-~ were to be c c ’n s L i er c d  ( 1 2 :6 6 9 ) .  This consti—

t’~ ci a tr:~~~-and-error r n f i n € ’r n~: process of the coding

13
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system, so that one coding session was usually followed by

an intended time lapse and then another coding session using

the same data in order to gain the validity needed (12:672).

This process was also to he used to assure coder

reliability , which is the fifth and final phase of content

F analysis and which is the “primary virtue a code must

possess 112:669].”

Using the pilot study samples , several pages from

a sample data source were to be chosen at random and coded

by the coders--independently. The sets of codes were then

to be compared. Then the percentage of the matching codes

for the identical material was to be computed using the

formula :

Percentage Agreement = I d e nt i cal l y 2cdeJ Data x 100
Total Uni ts  Coded

For the f i r s t  two substantive digits , a 90 percent relia-

bility must be attained , and for tita first three digits ,

85 percent , before a “reliability virtue ” was said to be

extant in the code. I: the 90 or 85 percent level was not

attained the f i r s t  time , discu;;aion and subsequent coder

reliability tests were to be performed until the desired

85/90 percent reliability was -achieved (12:679).

Content analysis application. For purposes of this

research , the choice made during the analytic approach

phase was to use the manifes t  level , in which the data were

analyzed with regard only to what was said , not implied .

_ _ _ _ _ _ _



This level was deemed more appropriate for three reasons .

First, it was imperative to avoid the introduction of bias

into the data. Additionally, future use of the data by

other researchers would thereby remain unencumbered by

these researchers ’ bias . Second , the subject matter itself

was not amenable to inference . Third . the research ques-

tions did not require that the rationale or “reason behind”

management ’s choices of techniques and cost elements be

discovered , onl y that the choices be identified .

In the second phase , the recording unit def ini t ion

phase , the content unit chosen was the phrase , with the

context unit the sentence. This was done because mainte-

nance cost elements were normally found “in phrase” and not

expressible in a ~,in~ lc word .

The cccUn-~ system chosen for this research during

the third phase used an e i ght-digit number. The first

digit siqr. ~f i~ d chethur the factor strongly influences

maintenance coats in that organiration or has little effect.

The secorH. digi t referred to the general resource or input

cas t  areas found in the US private capital economic system-—

labo r , capital ‘r~oney) , material , and opportunity . The

thir :, a nd ~our th d i c it s  i ridicat ’-d specific subcategories of

those costs that were applicable to aircraft maintenance.

The l~ist four rij cfts  of the code indicated the cost record-

ir.g techni-iues associated with the specific cost element.

The rationale for this ro Iin q scheme follows .

20
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This research was based on the assumption that not

all cost elements equally a f fec t  maintenance costs . Some

organizations would depend more heavily on one or another

or combinations of cost elements depending on managerial

requirements and policies . The content analysis coding sys-

tem in this research used the first digit to weight the

cost elements and cost collection methods .

The choice of categories for use with the second

digit reflects the appropriate resource categories that

needed to be measured. “Cost measures the use of resources

[3:306] ;” and the commonly accepted capital economy meas-

urable resources are money (capital), men (labor) , materi-

als , and opportunities lost. Costs , however , must also be

useful--”appropriate to the stated purposes”--which

required that the resource categories be refined into the

aircraft maintenance appropriate categories of labor ,

material (equipment and supplie s), money (capital) , and

opportunities (whether foregone or provided for) and a mis-

cellaneous category (3:307). The ‘specific” or sub-resource

categories (digits 3 and 4) reflected those items or cost

elements which resulted from the extensive and continuous

trial-and-error refinement procedure required for coding

system validation .

The cost accounting portion of the coding scheme

reflected the cost accounting systems in use (digits 5, 6,

and 7), as well as the specific allocation technique

21
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(digit 8) for indirect costs. Cost accounting texts listed

two systems for costing : direct and absorption . There were

also two methods of accumulating those costs : job order and

process. Finally , there were two bases upon which to deter-

mine the costs : actual and standard . (See Appendix A for

accounting definitions.) Each of these sets of systems ,

accumulation raethcds , and bases was represented in digits 5 ,

6 , and 7 so that any of the eight combinations could be

redie cted in a code (3:316—321). The eighth digit , the

allocation t achni quc , indicated the bases which might have

been used to allocate any indirect costs to the maintenance

function . Four allocation “bases ” were in use: labor (pay—

roll or labor hours), a terial , activity (e.g., sales , pro-

duction), and u rcrai t flight hours (3:323—333). Each of

the bases was reflected in the coding scheme. The defini-

tion of eacn of the codes ~n detail is contained in

Appendix L.

During tne fourth phase , the pilot study phase ,

selected portions of the GA~ Uniform System of Accounts and

k~eports for Certificated ~ir Carriers (39)  and TM 38—7 50 ,

The Ar Maintenance Management System (TAMM S) (52) were

used. These sources were chosen because they each repre-

sented a major sec~ cub of the population , military and civil

aircraft maintenance cost elements and techniques. The

results of the pilot studies , ten in all , yielded two major

changes in the coding scheme . The first change (at the

22
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f i f t h  coding session) resulted from more than 5 percent of

supplies and equipment codes occurring in the “Other” cate-

gory . As a result , three codes were added , generically

labeled for “ parts .”1 The second major change, at the

tenth coding session , resulted in changing the cost record-

ing techniques from two to three cost recording technique

codes. This was because the original codes did not meet —

the inclusiveness criteria.

During the fifth , or coder reliability , phase ,

parts of the pilot study references were again used. The

two coders each independently coded a section of the refer-

ences , then compared the resultant codes for agreement.

Since there are two distinct and independent portions of

the code , one for  cost eleacnts and the other for tech-

niques, it was deemed appropriate that coder reliability be

established for both portions . For the first portion , cost

elements, it required 21 coding sessions to achieve a 100

percent coder r e l i ab i l i ty  for  the first two digits and an

88 percent reliabil~ t~’ for the first three digits . For the

second , or accounting technique , portion , 12 coding sessions

were necessary to establish a 92 percent reliability for

the first two digits (digits 3 and 6) and 15 coder sessions

‘The researchers made other changes to the coding
scheme as other maintenance literature was reviewed and
coded. These changes are summarized later in this chapter.
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were required to achieve an 88 percent reliability for the

first three digits (digits  5, 6, and 7).

Coding Scheme Changes

As noted earlier , the researchers needed to change

the coding scheme based on pilot test results. Resource

categories (cost elements) were added to the coding defini-

tions used in the pilot study due to the fact that more

than 5 percent of the elements were identified as belonging

in the “Other” category . An allecation recording technique

was added because each air carrier develops its own inter-

nal management allocating methods ; the CAB does not require

a standardized “throughout-the-industry ” allocation tech-

nique (39:2—1). The deletion of allocation techniques

during the pilot study occurred because the researchers

were unable to find two of the allocation techniques in the

returned sample of air carrier r~aintenance cost element

literature . The allocation techniques used in the pilot

study coding scheme were based on the researchers ’ ideas on

what allocation techniques the air carriers might use. A

summary of the added resource codes and the added and

deletec. ailocation techniques is found in tables 1 and 2

be low . The final coding scheme is found in Appendix B.

Codic~~~Dis t i llat ion

On ce the l i t e ra ture  had been reviewed and coded ,

the eight-digit code strings for each organization
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TABLE 1

RESOURCE CATEGORIES ADDED TO THE
PILOT STUDY CODING SCHEME

Category 1 (Labor)
115--Direct Labor , Ai~~er a ft  Engines
131—-Direct Labor, Inspection
132-—Direct Labor , Servicing
140—-Contractor Maintenance/Services

Category 2 (Capital)
210- —Maintenance ~iiildi.igs2 15--Installed Equipment , Added Cos t
216——Aircraft Depreciat i on
217-—AircrafL Interest
218--Aircraft , Added Cost
219——Cost of Parts Retired
220--Engines , Added Cost
221--Foreign Currency
222-—Engine Depreciatian
29l--Lepruciation , Other
292——Interest , Other
2 93——Added Cos t , ) t h u r

Category 3 (Suj~~lie~ and Equipmen~J32 4-—Bench Stock , Engine
334——Parts , Engine
345—-Storage Equipment
351--Weapons Equi prT c’nt, On-Equipment
352—-Weapons

Category 4 (Opportunity Costs)
4 11--Awaiting Par t s
412——Awaiting Maintenance , iinte~;w.ce

Duties
413--Awaiting Maintenance , Lack of

Fa cili ties
414--Awaiting M-:tintenance , Lack of Funds
415-—Awaiting “aintenance , Lack of Tools
416-—Awaiting Maintenance , Cannot

Duplicate ~a~function
417--Awaiting Maintenance , Lack of

People , Overload
4 18--Awaiting M a i n t u n ace , Non-Maintenance

Duties
419--Awaiting Maintenance , Other
420--Awaiting Maintenance , In Work

2 5



TABLE 2

ALLOCATION TECHNIQUE CODES ADDED TO!
DELETED FROM PILOT STUDY

CODING SCHEME

Allocation Technique Definit ion

2 Space **
3 Number of Personnel**
6 Aircraft  Hours *

*~~ded

**Deleted

(individual air carrier or military service) were entered

into a comput.er. Two computer programs were then used to

distill coded dat’~. rhe first program was FORTRAN—based

which listed in numerical order the resource codes and the

cost rec .rding techniques in use by the selected organiza-

tion . The second program used the computer subprograms ’

Cross Tabs and Frequencies as found in Statistical Package

for the Social Science (Version 6) (26:194-202 ,218-248).

The second program provided tables which matched cost

recording cechniq1~eE’ with resource codes and also served to

verify that no “Other ” category contained 5 percent or more

of the coded data.

Assumptions and Limita-
tions cf the Research

The following assumptions were made for purposes of

this rasearch ;
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1. Data on maintenance cost elements was available

from aircraft maintenance and operating organizations , as

well as regulating bodies.

2. Cost elements were uniquely identifiable in

that the specif ic elements and cost recording techniques

were a result of management decisions within the maintain-

ing organization or by regulatory decisions that may have

reflected organization size, type , and structure.

3. Unique cost elements were weighted in that the

same element might be treated unequally in different organi-

zations.

4. Data obtained from operating and maintaining

organizations are applicable to USAF purposes in fulfilling

the goals of MBO 9-2.

In addition to the above assumptions, the findings of this

research are limited in their application in some ways.

The recorded resource codes and maintenance cost recording

techniques are limited by the degree of coder standardiza-

tion. In addition , the findings are limited to the record-

ing of resource codes and cost recording techniques found

in a sample of military cost element literature (Appendix

D), the CAB ’s Uniform System of Accounts and Reports for

Certificated Air Carriers (39; 40; 4 1 ) ,  and the returned

sample of maintenance cost element information from air

carriers .
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Criteria Testing and
Analysis

This research can essentially be divided into two

parts, the determination of the cost elements and techniques

in use (research questions 1 and 2) and the preliminary

categorizing of those identified elements into the decision

circumstances in which each might be more useful (research

question 3).

Content analysis was chosen to provide the sub—

stance f or addressin g the first part of this research , by

providing an unbiased “register” with which to record the

type and kinds of maintenance cost elements in use and

through what cost recording techniques they were provided

in each organization . In this research if a data element

was coded with a unique number , it stood as havi.ng answered

the first two of the research questions by having identi-

fied the maintenance cost elements and techniques in use by

aircraft maintaining organizations .

Once a unique set of codes was determined , the sec-

ond part of the research--categorization--began . MBO 9-2

specified that maintenance cost information was required

for use in two general areas . The first was to provide

historical data useful for short-range logistical planning

and management control; and the second was for long-range

programming or strategic planning , especially for use in

the weapons acquisit ion process. The categorization ,
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therefore, reflected these two potential use areas--control

and programming .

As specified in the original  MBO ,

knowledge of actual weapons systems operating and
support costs are of considerable importance in our
planning process since an understanding of current
weapons system costs is very helpful in making new
weapons systems acquisitions decisions [5:2).

The MBO further specified that the “thrust of the effort

to capture the variable costs to DOD of operating and

supporting its weapons systems [5:21. ”

By variable cost, we don ’t mean an allocation of
all the costs of defense against our major weapons sys-
tems , but a specific identification of those costs
which vary as a result of the deployment and operation
of a given weapon [5:2].

Based on the requirement to identify variable costs

for weapons acquisition decisions , the categorization was

determined through an analysis of each coded cost element.

The analysis consisted of answering the question , Could the

data element be expected to significantly change in direct

consequence of an increase or decrease in the operation of

the aircraft (i.e., more/less sorties or flying hours)? A

positive answer indicated that the information would be more

useful for management control purposes. A negative answer,

however , still allows for cost information to be useful for

both strategic planning and management control. In that

case , there fore , to determine for  which of the two , pro-

granuning or control , the cos t da t a would be more useful , the

following four dimensions were considered :
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a. How precise was the information?

for managemen t control purposes the measure of the
costs must . . . be more precise in order to be credible .
For strategic planning , rough estimates . . . are satis-
factory [2:151].

b. How direct was the causality between the effort

of the organization and the cost factor?

For management contro l there should be a quite
plausible link between the effort . . . and the output
measure. For strategic planning , the connection can be
more tenuous [2:151].

c. How directly responsible is an individual or

organizational unit for the cost element?

For management control , the output measure must be
related to the responsibility of a specific person or
organizational uni t .  For strategic planning , this is
unnecessary [2:152].

d. How time]~y is the cost data available after the

ef for t  has changed? “For management control , data on output

must be available shortly after the event. For strategic

planning this is less important [2:152]. ”

The questions noted above were applied to each of

the resource codes to reveal whether they were more appli-

cable for management control or programming.

Summary

Data was collected from a sample of military and

civilian directives and policy statements concerning mainte-

nance accounting systems. This data was summarized using

semantic content analysis. This methodology allowed the

researchers to minimize semantic bias and allowed for
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eff ic ient  reduction of the volume of the data source . Data

was coded into meaningful groups based on resource costs

and cost recording techniques . A pilot study was used to

validate the coding format and to assure the reliability

of the coders . Once coded , the data was subject to computer

distillation and was categorized as either “ control” or

“program ,” or both. The codes themselves identified the

cost recording techniques and cost elements in use , thereby

answering research questions 1 and 2.  The categorization

answered research question 3.
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Chapter 3

OBSERVATIONS AND ANALYSIS

Overview

This chapter presents the findings gleaned from

semantic content analysis of approximately 1,500 pages of

mil i tary  department , CAB , and airline policy statements and

publications concerning aircraft maintenance cost element

data at the l cal level. The chapter is divided into three

major areas. Fir’t. there is a description of the findings

from military services ’ publications , followed by an exten-

sive review of the f ina i r~js from civilian industry , includ-

ing applicable CAB regulations . The final area is a

limited analysis of the major differences between military

and civilian a i r c r a f t  maintenance cost element and recording

schemes ~videnced through the application of content analy-

sis. This section will also include special emphasis on

the differences and s imilar i t ies  between the Air Force and

the other military departments and the Air Force and civil-

ian industry . Finally , the analysis portion will contain a

categorization of a f ina l  list of cost elements into a

determination of whether each element is more applicable as

management control information , program information , or

both .
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Observations--Military

This section presents the findings from content

analysis of military directives and policy statements. The

section is divided into four subsections . The first sub-

section contains genera l observations whi ch apply to all

three military services. The next three subsections pre-

sent observations relating to each of the services: Air

Force , Army , and Navy.

The United States military maintenance cost account-

ing literature which contained maintenance cost element

data reviewed is found in Appendix D. The resource cate-

gories (maintenance cost elements) used by the military are

presented first, followed by the in-use cost recording

techniques . Finally , a cross match of the cost recording

techniques and resource categories is depicted. The above

information is depicted in tabular form (to allow for com-

parison) of which resource categories (maintenance cost

elements ) were in use by which service (tables 3, 4, and

5 ) .

The resource categories recorded from military main-

tenance cost accounting literature are shown in table 3.

Comments on the resource categories unique to one service

will be presented in that particular service ’s discussion .

Comments on the resource’categories recorded by two of the

three services are presented as follows. There were five

resource categories which were recorded only from Navy and

33

--—-- -.-— -~~~- ~~~~~~~~~~~~ -- - ~- 



- - -  ----—---- ~~~~~~~- ---- — - -  -
,

TABLE 3

RESOURC E CATEGORIES (MAINTENANCE COST ELEMENTS )--
ALL MILITAR Y SERVICES

Military Service

Resource Category and Definit-ion
Air Force Army Navy

Labor
111——Direct Labor, Aircraft . . .  x x x
112--Direct Labor , Fringe Benefit

Costs x
113--Direct Labor, Components . .  x x x
114--Direct Labor, Non-Aircraft .  x x x
115--Direct Labor , Aircraft Engines x x x
121--Salaried Management and Staff x x
122—-Direct Supervision x x x
131-—Direct Labor , Inspection . .  x x x
132--Direct Labor , Servicing . .  x x x
140——Contractor Maintenance/

Services x
191--Labor , Other x x

Ca~pita1
215--Installed Equipment , Added Cost x
218—-M~rcraft , Added Cost x
219--Cost of Parts Retired . . .  x
220--Engines , ?~dded Cost X
293--Added Cost, Other x x

Supplies and Equipment
311——Aircraft Consumable Fluids  x
312--Aircraft Consumable Fluids ,

Fuel x
321--Bench Stock , Aircraft Airframe x x
322--Bench Stock , Air craf t

Componen t x x
32~--Bench Stock , Non-Aircraft .  x x
324--Bench Stock , Engine x x
33l- —Parts, Aircraft x x x
332-—Parts , Components x x x
333-—Parts , Non-Aircraft x x x
334——Parts , Engine x x x
341——Tools x x
342--Aircraft Support Equipment .  x x x
343—-Vehicular Support , General .  x x x
344--Test Equipment x x x
351--Weapons Equipment, On-Equipment x x x
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TABLE 3--Continued

Mil i tary Service

Resource Category and Defini t ion
Air Force Army Navy

Opportunity Costs
411--Awaiting Parts x x x
412--Awaiting Maintenance,

Maintenance Duties x x x
413--Awaiting Maintenance , Lack of

Facilities x x x
414--Awaiting Maintenance , Lack of

Funds -x x
415-—Awaiting Maintenance , Lack of

Tools x x x
416-—Awaiting Maintenance , Cannot

Duplicate Malfunction . . .  x
417--Awaiting Maintenance , Lack of

People , Overload x x
418--Awaiting Maintenance , Non-

Maintenance Duties x x
419--Awaiting Maintenance , Other  x
420--Awaiting Maintenance , In Work x
499--Extraordinary x

Miscellaneous Costs
511——Utilities x
531-—Administrative Supplies and

Services x

Air Force maintenance cost element literature. Resource

category : Labor , Other , was a unique code and is discussed

in the Navy and Air Force comments sections . Resource cate-

gories : Labor--Salaried Management and Staff; Supplies and

Equipment--Tools; Opportunity Costs--Awaiting Maintenance ,

Lack of People , Overload ; and Opportunity Costs--Awaiting

Maintenance, Non-Maintenance Duties , were not observed in

and thus were not recorded from The Army Maintenance
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Management System (TAMMS) technical manual (52). There were

also five resource categories which were recorded only from

Army and Air Force maintenance cost element literature. The

four resource categories depicting bench stock were not

noted in Volumes III and IV of the Naval Aviation Mainte-

nance Program (NAMP) (53; 54). Also , resource category :

Opportunity Costs--Awaiting Maintenance , Lack of Funds, was

not noted in Navy maintenance cost element literature.

Thirteen cost recording techniques were recorded

from military maintenance cost accounting literature. These

techniques are found in table 4. Only one cost recording

technique , 1/1/2/ 0 , Di rect Costing (Costing System )/Job

Order Costing (Costing Method)/Actual Costing (Costing

Basis)/Not Applicable (Allocation Technique) was common

to all services . The resource categories associated with

this cost recording technique are listed in table 5. This

cost ecording tec~lnique was coded from the Air Force , Army ,

and Navy maintenance cost element literature where mainte-

nance jobs are documented by job order number. For example ,

the Air Force used an AFTO Form 349, Work Order Request;

the Army used a DA Form 2407, Maintenance Request; and the

Navy used an OPNAV Form 4790/40, Maintenance Action Form

(50:3—i ,3—4; 52:3—63; 53:3—85) (see Appendix E). Two cost

recording t~chniques were used by two of the three services ,

the Air Force and the Navy . These cost recording techniques

were 1/2/2/0 , Direct Co3ting (Costing System) /Process

36
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TABLE 5

RESOURCE CATEGORIES ASSOCIATED WITH COST
RECORDING TECHNI QUE ),/l/ 2/ 0*__

ALL MILITARY SERVICES

Category I (Labor)
ill—-Direct Labor , Aircraft
112—-Direct Labor , Fringe Benefit Costs
113--Direct Labor, Components
114--Direct Labor , Non-Aircraft
115--Direct Labor , Aircraft Engines
122-—Direct Supervision
131——Direct Labor , Inspection
132--Direct Labor , Servicing
191--Labor , Other

Category 2 (Capital)
2 13--Installed Equipment , Depreciation
2 l P — — A i r c r a f t , Added Cost
219--Cost of Parts Retired
220--Engines , Added Cost
293--Added Cost, Other

Category 3 (Supplies and Equipment)
311--Aircraft Consumable Fluids
312--Aircraft Consumable Fluids , Fuel
321—-Bench Stock , Aircraft Airframe
322—-Bench Stock , Aircraft Component
323--Ben~ ri Stock , Non-Aircraf t
324--Bench Stock , Engine
331—---Parts , .\ircraft

~32--Parts , Components
333-—Parts , Non—Aircraft
334--Parts , Engine
34l——To ls
342--Aircraft Suppor .. Equipment
343--Vehicu ’.~ r Support, General
344--T2st Equipment
351--Weapons Equipment , On-Equipment

~)irect Costing (Costing System) !
Job Q~~ t~r Costing (Costing Method) /Actual
Costin-.( (Costing Basis)/Not Applicable
(Allocation Technique)

j



TABLE 5--Continued

Category 4 (Opportunity Costs)
411—-Awaiting Parts
412--Awaiting Maintenance , Maintenan ce

Duties
413—-Awaiting Maintenance , Lack of

Facilities
414--Awaiting Maintenance , Lack of Funds
415--Awaiting Maintenance, Lack of Tools
416--Await~ng Maintenance , Cannot

Duplicate Malfunction
417--Awaiting Maintenance , Lack of

People , Overload
418—-Awaiting Maintenance , Non—Maintenance

Duties
419—-Awaiting Maintenance , Other
420—-Awaiting Maintenance , In Work
499—-Extraordinary

Costing (Costing Method)/Actual Costing (Costing Basis)/Not

Applicable (Allocation Technique), and 2/2/2/5, Absorption

Costing (Costing Systeni)/Process Costing (Costing Method) !

Actual Costing (Costing Basis)/Activity (Allocation Tech-

nique). The resource categories related to these codes are

in tables 6 and 7. Cost recordirg techniques and the

related resource categories that are unique to a particular

service are presented in the discussion on that particular

service.

Of 400 bits of data related to the strength indica-

tors coded to the resource categories , 285 bits (71.3 per-

cent) were coded No Indicated Strength , 47 bits (11.8

percent) were coded Weak , and 68 bits (17.0 percent) were

coded Strong. No conclusions were drawn from this data

since the neutral indicator dominated each resource

41
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TABLE 6

RESOURC E CATEGORIES ASSOCIATED WITH COST
RECORDING TECHNI QUE l/ 2/2/5*__

AIR FORCE AND NAVY

Category 1 (Labor)
fl--Direct Labor, Aircraft
113--Direct Labor , Components
114—-Direct Labor , Non—Aircraft
115—--Direct Labor , Aircraft Engines
131-—Direct Labor , Inspection
132--Direct Labor , Servicing

Category 2 (Cap ital)
218-—Aircraft , Added Cost
220--Engines , Added Cost
293--Added Cost, Other

Category 3 (Supplies and Equipment)
321--Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323--Bench Stock , Non-Aircraft
324—-Bench Stoc)z, Engine
331—-Parts , Aircraft
332--Parts , Components
333—-Parts , Nor~--Aircraft
334—-Parts , Engine
342--Aircraf t  Support Equipment
343-—Vehicular Support , General
344--Test Equipment

Category 4 (Opportunity Costs)
412—-Awaiting Maintenance , Maintenance

Duties
413--Awaiting Maintenance , Lack of

Facilities
415——Await ing Maintenance , Lack of Tools
418--Awaiting Maintenance , Non-Maintenance

Duties

*Direct Costing (Costing System)!
Process Costing (Costing Method)/Actual
Costing (Costing Basis)/Activity (Allocation
Technique)
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TABLE 7

RESOURCI CATEGORIES ASSOCIATED WITH COST
RECORDING TECHNIQUE 2/2/2/5*.~

_

AIR FORCE AND NAVY

Category 1 (Labor)
112—-Direct Labor , Fringe Benefit Costs
113—-Direct Labor , Components
114——Direct Labor , Non-Aircraft
115--Direct Labor , Aircraft Engines
122--Direct Supervision
131—-Direct Labor , Inspection
132--Direct Labor , Servicing

Category 4 (Opportunity Costs)
413——Awaiting Maintenance , Lack of

Facilities
418-—Awaiting Maintenance , Non—Maintenance

Duties

*Absorption Costing (Cost ing System)/
Process Costing (Costing Method)/Actual Cost-
ing (Costing Basis)/Activity (Allocation
Technique)

category . Furtheri~ore , resource categories were recorded

with all three strength indicators .

Observations--Air Force. Three basic USAF data sources

were reviewed and coded : the 00-20 series technical orders

(for titles see Appendix E), which govern the base—level

aircraft cost recording system; AFM 66-1 , Maintenance Man-

agement (45), which provides the policy guidance for air-

craft maintenance management; nnd AFM 177-380 , USAF Standard

Base Level Maintenance Cost System (E3500) (51), which

establishes and guides the aircraft niaintenance cost system.

The resource cacegories (maintenance cost elements) and
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cost recording techniques gleaned f rom these directives are

listed in tables 8 and 9.

Air Force resource categories noted during content

analysis were the widest rang ing of the military services .

Those resource categories used at the local level were in

every major category--Labor , Capital , Supplies and Equip-

ment , Opportunity Costs , and Miscellaneous Costs--which was

unlike the other services . Fifteen resource categories that

were found to be costed at the lowest or base level in the

Air Force were not found in the equivalent level in the

other military service directives. These are in every major

resource category as shown below :

a. Category 1 ~Labor)

(1) 1l2--Direc Labor, Fringe Benefit Costs,

were “ actual civilian salaries and wages , including overtime

and employers share of f r inge  benefits . . . are included in

the computation . . . [51:2-151. ” For Air Force military

personnel , however , “The composite standard rates used do

not include accrued leave , holidays , retirement and other

benefits paid by the USAF for military personnel [51:2—20].”

(2) 140--Contractor Maintenance/Services were

costs associated with

cost of maintenance accomplished by contract,
but excluding contractor facilities . . . (and the]

cost of materials furnished to contractors wi th-
out charge . . - [51:3-67].
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TABLE 8

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS ) --AIR FORC E

Category 1 (Labor)
111-—Direct Labor , r~ircraft
112--Direct Labor , Fringe Benefit Costs
113-—Direct Labor , Components
114—-Direct Labor , Non-Aircraft
115--Direct Labor , Aircraft Engines
121--~~ 1aried Management and Staffl 22—-Di re ’t Supervision
131--Direct Labor , Inspection
132--Direct Labor , Servicing
140--Contractor Maintenance/Services
191-—Labor , Other

Category 2 (Capita l)
215--Installed Equipment , Added Cost
218——Aircraft , Added Cos t
219--Cost of Parts Retired
220—-Engines , AdJo~ Cost
293—-Added Ccst , Other

Category 3 (Supp 1i~~s and Equipme~ t)
311——Aircraft Consu~oibIe Fluids312-—Aircraft Consumable Fluids , Fuel
321-—Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323-- T

~ench Stock , Non—Aircra ft
324——Be nch Stock , Eng ine
3 3 l — — P ~~rts , ~-.i r cr a f t
332——I~~rt~~, Cornponent3
333——Parts , Non—Ajrcr~iHt
334——Part~~, ~ri cjinc
341——Tools
342--Aircraft Support Equipment
343--Vehicu~~~r Support , General
344--Test Equi pment
351--Weapons Equipment , On—Equipment

Category 4 (Opportunity Costs)
411—-Awaiting Parts
412——Awai Ling Maintenance , Maintenance

ut  i e S
413-—Awaiting Maintenance , Lack of

Facilities
4 14-- ,~~a i t i nc~ Maintenance , Lack of Funds
415——Awaiting Ma i ntenance , Lack of Tools
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TABLE 8--Continued

Category 4 (Opportunity Costs)
416—-Awaiting Maintenance , Cannot

Duplicate Malfunction
417--Awaiting Maintenance , Lack of

People , Overload
418--Awaiting Maintenance , Non—Maintenance

Duties
419--Awaiting Maintenance , Other
420--Awaiting Maintenance , In Work
499--Extraordinary

Category 5 (Miscellaneous Costs)
511——Utilities
531--Administrative Supplies and Services

TABLE 9

COST RECORDIN G TECHNIQUES IN USE BY THE AIR FORCE

Costing Costing Costing Allocation
System ~-~eth~ -C Basis Technique

Di rect Job Order Actual  Not
Costing (1) Costing (1) Co~ting (2) Applicable (0)

Direct Process Standard Not
Costing (I) Costing (2) Costing (1) Applicable (0)

Direct PrOCeSS Actual Not
Costing (1) Costino (2) Costing (2) Applicable (0)

Absorption Process Standard Labor (1)
Costing (2) Costing (2) Costing (1)

AL-sorption rocess Actual Labor (1)
Costing (2) Co~tinq (2) Costing (2)

Absorption Process Actual Activity (5)
Costing (2) Costing (2) Costing (2)
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b. Category 2 (Capital)

(1) 215—-Installed Equipment , Added Cost, and

218-—Aircraft , Added Cost , were costs associated primari ly

with Time Compliance Technical Order (TCTO) additions or

deletions to the value of ~oal property installed equipment

and aircraft.

(2) 219——Cost of Parts Retired was associated

with “disposing of expired shelf life items [44:1—9] .”

(3) 220--Engines , Added Cost, was associated

with engines TCTOs which are “provided by AFLC [Air Force

Logistics Command] for modification of aircraft and compo-

nents . . . [49:2—20) .”
(4) 293—-Added Cost , Other , included TCTO

costs added to or deleted from the value of Precision Meas-

uring Equipment (PME).

c. Category 3 (Sgpp lies and Equipment)

(1) J 1 --A i r c r a f t  Consumable Fluids included

the “ cost of aviation POL [petroleum , oils , and lubricants]

consumed during the month - . . for non-flying functions

[51:3—74]. ”

(2) 312——Airc r~”t ConsumabJe Fluids , Fuel ,

included aviation gasoline costs (51:3—74).

d. Category 4 (~~~~~~ unity Costs)

(1) 41t--Awaitinq Maintenance , Cannot Duplicate

Malfunction , included iran time and aircraft time in which

47



_~ - - _ -~ — - -. .-- — -~ - -~ . _ ~~~~ _ - - - - --~~
_ - 

‘

the aircraft is not operationally ready maintenance (NORM)

because of an inability to locate a malfunction (45; 50).

(2) 419--Awaiting Maintenance , Other, included

NORM time costs associated with TCTO/modification of cali-

bration equipment, aircraft support equipment, and trainers

(46)

(3) 420--Awaiting Maintenance , In Work , indi-

cated costs assoc~ ated with parts beginning with the “date

the. item was xamjv~ .~ ~46:4—3].”

(4) 499--Extraordinary (Costs) indicated time

(costs) associated wit~i work performed and equipment lost

“when an 0 .rcraft or ooronautical eciuipment is suspected to

have been contaminated [n~~ 1ear , biological , chemical]

~43:l—32] .
“

e. Cate~ ory 5 (M iscellaneous Costs)

~l) 511——Utilities indicated costs associated

with rents ar ci utiLities (51:3- -73).

(~~~~~ ~31---Administrative Supplies and Services

indicate .i costs anu “expenses identifiable to the general

and administrati’ e & A) f u~~cticn of maintenance

51: 3—b 7]

The cos t recording techniques coded from Air Force

directives crc 1i~ ted in table 9. Three of these cost

recording techniques were unique to the Air Force at the

local level. Cost recording technique 1/2/ 1/0 , Direct
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Costing (Costing System) /Process Costing (Costing Method) /

Standard Costing (Costing Basis)/Not Applicable (Allocation

Technique~ , was coded to associate the events connected

with the Air Force ’ s Maintenance Data Collection System

which allowed for ‘ . . . documentation of a monthly accumu-

lation of man—hours against a specific task [50:6—1].”

Cost recordiny technique 2/2/1/1 , Absorption Costing (Cost-

ing System)/Process Costing (Costing Method) /Standard Cost-

ing (Costing Basis)/Labor (Allocation Technique), was

recorded to indIcate supervi9ory labor costs which are

• distributed to the £ DS/TMS [mission , design , and

series/type , mold , and sei-iesi based on the ratio of direct

labor hours [51:2—12.].” Cost recording technique 2/2/2/1,

Absorption Costing (Cos ting  2~’stem) /Process Costing (Costing

Method)/Actual Costing ( °cst i n g  Basis)/Lab or (Allocation

Technique), was recorded to indicate costs directly attrib-

utable to leave , te:cporary duty , and details , which are

- distributed to the MDS/TMS based on the ratio of

direct labor hours [51:2-12].”

A match of the Air Force ’s resource categories with

the various cost recording techniques is depicted in

table 10.

Two features were gleaned from computer analysis of

the Air Force coded data. First , of the 226 bits of data

coded to the resource categories from Air Force cost element
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TABLE 10

RESOURCE CATEGORIES ASSOCIATED WITH
COST flECORDING TECHNIQUES--

AIR FORCE

1/1/2/0--Direct Costing (Costing System)/
Job Order Costing (Costing Method) !
Actual Costing ( Costing Basis)/N ot
Applicable (Allocation Technique)

Category I (Labor)
111--Direct Labor, Aircraft
113——Direct T~abor , Components
114—-Direct Labor , Non-Aircraft
115—-Direot Labor , Aircraft Engines
131--Direct Labor , Inspection
132-—Direct Labor , Servicing
191--Labor , Other

Category 2 (Capital)
215—-Insta~1ed Equi p m or t .  Added Cost
218——Aircr ctft, A’Jded C’ost
2l9——Co~;t of Parts Retired
220-—Engines , A~.-~ed Cost293—-~~~ e~ Cost, Other

Catego-~~ ~ (S~ p~1ies ünd Equipment)
311--Airc~~a f t  Consumable Fluids
3].2——AL o~uft Consumabie Fluids , Fuel
321——Bench Stock , iircraft hirframe
322--Bc:~ch Stock , Aircraft Component
323--Bench StocI~, Non-Aircraft324-—Bench stock , Engine
331--Parts , t i r c i af t
332—--Parts , C -~” ui~~~i t~
333——P arts , N - . o-A ~. r c raf t
334——Parts , F n - : in e
34~~--—Too 1s
342——Ai:rraft Suppc:t ~-~nipment
:44--Test Equloment
35l-—Weapon ~- ~--Tu ip ment , Qo--Fquiprnent

Category ~ 
(Opportunity Costs)

4l1——A~iai~-i ng Parts
112——Aw &itina I4~ intenance , Maintenance

Duties
4l~ -- - 1,waitir~i 1- aintenance , Lack of

Facilities
414—-Awaiting Maintenance , Lack of Funds
415—-Awaiting MainLena’;ce , Lack of Tools
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TABLE lO—-Continued

Category 4 (Opportunity Costs)
41~-—Awaiting Maintenance , CannotDuplicate Malfunction
417--Awaiting Maintenance , Lack of

People, Overload
418--Awaiting Maintenance , Non-Maintenance

Duties
419-—Awaiting ~‘iaintenance , Other
420—-Awaiting Maintenance , In Work
499--Extraordinary

1/2/1/0——Di rect Costing (Costing System)/
Process Costing (Costing Method)/
Standard Costing (Costing Basis)/
Not Applicable (Allocation Tech-
nique)

Category 1 Labor)
111——Direct Labor , Aircraft

Category 3 (Supplies ,.tnS Equipment)
342——Airc ra f t  Support Fc~uipment

1/2/2/Q---Y;ia:uct Cost in-~ (Cost ing  System) /
Process Ccstir~ (Cost ing Method)/
~ctu?3 .L Cost inc~ (Costing Bas i s )/  Not
App~.icabie (Al loca t ion  Techni que )

Catec~rv :
JJT---Dui ~~~~~LaSor , A . ~~~L~~~~~t

113——Direct Labor , Components
114——Direct  Labor , Non-Aircraft
115——Di rect Labor , A i r c i a f t  Engines
131——Direct Labor , Inspection
13 2 — — D i r u c t  L~ bar , .~u r ~~icing

Categor b~~~~~taD
218——Aircraft. Ac1C~ d Cost
220——Engines , Added Co~ t
293--Added Cost , Other

Category 3 (Supp 1i~~s and Equi pment)
321——Bench Stock , Airc~:aft Airframe
322---Bench Stock , Aircr aft Component
323—-Bench Stock , Non-A irc r a f t
324——Bench  Stock , Engine
331——Parts , Aircraft
332——Parts , Ca: oor:nt~
333——Parts , No~u-Aircraft

~ ‘ 1 
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TABLE 10--Continued

Category 3 (Sup~ 1ies and Equipment)
334——Parts , Engine
342--Aircraft Support Equipment
343—-Vehicular Support, General
344——Test Equipment

Category 4 (Opportunity Costs)
412--Awaiting Maintenance , Maintenance

Duties
413-—Awaiting Maintenance , Lack of

Facilities
415--Awaiting Maintenance , Lack of Tools
418--Awaiting Maintenance , Non—Maintenance

Duties

2/2/1/1--Absorption Costing (Costing System)/
Process Costing (Costing Method)/
Standard Costing (Costing Basis)/
Labor (Allocation Technique)

Catego~y 1 (Labor)
111—-Direct Labor , Aircra’ft
113--Direct Labor 1 Components
114--Direct Labor , son-Aircraft
115——Direct Labor , Aircraft Engines
121——Salaried Management and S ta f f
122--Direct Supervision
131——Direct Labor , Inspection
132—-Direct Labor , Servicing

2/2/2 /1-- •Absorp t ion  Costing (Costing System)/
Process Costing (Costing Method)/
Act~~~a Costing (Costing Basis)/Labor
(Allocation Technique)

Category 1 C T ab or)
111-- Direct Labor , Ai r c r a f t
1:2 - --;~irect Labor , Fringe Benefit Costs
l~ 3--Direct Lahcr , Components
114—-b jrect Labor , Non-Aircraft
115-—Direct Labor , Aircraft Engines
121--Salaried Management and Staff
122--Direct Supervision
140--Contractor Maintenance/Services

C~te~~ ry 2
220--Engines , Added Cost
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TABLE 10--Continue~1

category 3 (Supplies and Equipment)
311——Airci~ T~ Consurnal-L Fluids
312——Aircraft Consumable Fluids , Feel
321——Bench Stock , Aircraft Airframe
322--Bench Stock , ~ ir ~~r ~~t Component
323-—Bench Stock , Non-A:~ craft
324--Bench Stock ; Engine
331——Parts , Al]- :r~~ft
332—-Parts , Components
334——Parts , Engine
341—— oo1~

ç~~~~~cr 4 ( C u n o . i ~~ t ” Co~ t s )
412——Awaiting M a i n t e nan c e , Maintenance

Duties
4 18-—Await ing M a i r ~ter.~~nce , Non—Main tenance

Duties

Category 5 (t4isce1~ w~e~ u~ ~osts)
511——Utilities
5 3 l— — A d m i n i s t r ~~r ive Su , lies arc  Scrvices

2/2/2~’5--—Abso:c :~ ion Cc~~t i n q  (Cos~~~ng Sys t e m )/
Process Costinq (Cos t ing  ~ethod)/
Actual Cost ing ¼ C~ St.i nq Basis)/Activ—
ity (AU ucation :echni~ ue)

Category 1 (Labor)
112——Di rect Labor , Ft i r i y ~ Bene f i t  Cost s
115—--Dlicct Lahar , Ai ;craft. Engines
131—-Direct Labor , Inspection
132—-Direct. Labor , Ser~~ : ing

Category i rtuni~ y Costs)4 13—— A wai t .Lng Ma~~r t cn a n c e , Lack o.~
Fac i lit ies

4 1 8 —- Aw a i t i n g  N~~ .riter i ance , N on—fl ~~intenance
Duties

literature , 132 bits (c~~~~4 ~~r c’ n~ ) were coded No Indicated

Strength , 42 bits (18.6 pcrnar~t) were coded Weak , and 52

bits (23.0 percer~~’ we rt~ coded S-~ r-~ag. No conclusions

could be drawn aL~’.~t whiUi resource categories were more

important since the sa.~~ resource catogory might be coded

5 -
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Weak , Strong, and Neutral. Second , because of the wide

range of resource categories coded from Air Force mainte-

nance cost element data, the Air Force more nearly approxi-

mated the civilian scheme than did the other services. More

specifically , t.he Air Force costs , at the local level , had

more emphasis in Opportunity and Capital Costs than did

the Army and the Navy schemes .

Observations--Ar.~~~ The Army Maintenance Management Sys-

tern (TAYMS) technical manual, the purpose of which was to

prescribe equipment record-keeping procedures , was

reviewed and coded (50:1-1).. The codes and consequent

resource categories (maintenance cost elements ) and cost

recording techniques , plus appropriate comments , are pre-

sented below.

The resc-urce categories recorded are found in

table 11. All of these resource categories , except one,

were also found in the N avy and Air Force maintenance cost

element literatu r. Resource Category 293 (Added Cost,

Other) was recorded with reference to warranty claim

actions dealing with assemblies , wh ich are other than

parts or components (52:3-37) .

Cost recording tochniques usee by the Army which

we re recorded are found in table 12. Cost recording tech-

nique l/ 1/0~’0 , Direct Costing (Costing System)/Job Order

Costing (Costing Method )/Carinot be Determined ( Costing
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TABLE 11

RESOURCE CATEGORIES (MAINTENANCE
COST ELEMENTS) --ARMY

Category 1 (Labor)
111——Direct Labor , Aircraft
113—-Direct Labor , Components
114—-Direct Labor , Non—Airc ra f t
115——Direc t Labor , Aircraf t  Engines
122—-Direct Supervision
131—-Direct Labor, Inspection
132--Direct Labor , Servicing

Ca~~go~y 2 (Capital)
29~--Added Cost, Other

Category 3 (Supplies and Equipment)
321——Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323——Bench Stock , Non-Aircraft
324——Bench Stock , Engine
331——Parts , Aircraf ...
332——Parts , Components
333—-Parts , Non—Aircraft
334——Parts , Engine
342--Aircraft Support Equipment
343--Vehicular Support , General
344——Tc~st Equip~ient
351—-Weapons Ltj~~ipment , On-Equipment

Category 4 
_____

411——Awaiting Larts
412—-Awaiting ~aintenance , MaintenanceSet. i e S
4l3 --A-~’.’aiti nq M aintenance , Lack of

F ~ c iii  t ics
414--Awaiting “la in tenance , Lack of Funds
415--Await ing Maintenance , Lack of Tools

Basis)/Not Applicable (Allocation Technique) , and cost

recording technique 1/1/1/0, D rect Costing (Costing Sys-

tem)/Job Order Cos i~~~~~ (Co~~tmo~ Method ) /Standard Costing

(Costing Basis)/Not Applicab le (Allocation Technique) , were

unique to the Army . Cost recording technique 1/1/0/0 was
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TABLE 12

COST RECORDING TECHNIQUES IN USE BY TUE ARMY

Costing Costing Costing Allocation
System ‘~athod Basis Technique

Dir ect Job Order Cannot be Not
Costing (1) Costing (1) Determined (0) Applicable (0)

Direct Job Order Standard Not
Costing (1) Costing (1) Costing (1) Applicable (0)

Direct Job Order Actual Not
Costing (1) Costing (1) Costing ( 2 )  Applicable (0)

recorded with reference to the Army ’s Exchange Tag (DA Form

2402). This tag was used “ . . . as an identification tag

for equi pment improveme ’ t t  recommendation (EIR)  and warranty

claim exhibits :52:  ) - lJ  . “ The costing basis could not be

determined ; however , through the Army ’s DA Form 2407, Main-

tenance Request , and the cross-referencing of the tag job

number and the Form 2413 ’ job number , direct labor was actual

costed Cost recording technique 1/1/1/0 was recorded with

reference to warrant.y claims where man—hours required for

the task of replacing defective parts were recorded using a

job standard (52:3-37~- .

A match of the Army ’s resource codes with the vari-

ous cost recording techni-~’.xes is depicted in table 13.

Of the 109 bits of data recorded from Army mainte-

nance cost element Literature , 89 bits (81.7 percent) were

coded No Indicated Strength , 4 bits (3.7 percent) were

5t -
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TABLE 13

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--ARMY

1/ 1/0/0--Direct Costing (Costing System)/
Job Order Costing (Costing Method)/
Cannot be Determined (Costing Basis)/
Not Applicable (Allocation Technique)

Category 3 (Supplies and Ecjuipment)
3~ 2-—Parts , Components
344——Test Equipment

1/1/1/0--Direct Costing (Costing System)/
job Order Costing (Costing Method)/
Standard Costing (Costing Basis)/
Not Applicable (Allocation Technique)

Category 2 (C~pita1)
293--Added Cost , Other

Categor~~~~ (Supplies and Equipnent)r n — — P a r t s , A i r c r a f t
332-—Parts , Components
333—-P arts , Non—Airc ra f t

1/1/2/0-—Direct Costing (Costing System)/
Job Order Costing (Costing Method)/
Actual Costing (Costing Basis)/Not
Applicable (Allocation Technique)

Category 1 (Labor)
111——Direct Labor , Aircraft
113--Direct Labor , Components
114--Direct Labor , Non-Aircraft
115—-Direct Labor , Aircraft Engines
122—-Direct Suporvision
131——Direct Labor , Inspection
132—-Direct Labor , Servicing

Category 2 (Cap ital)
293--Added Cost, Other

Category 3 (Supplies and Equipment)
321——Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323——Bench Stock , Non-Aircraft
324——Bench Stock , Eng ine
331——Parts , Aircraft
332--Parts , Components
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TABLE 13--Continued

category 3 (Supplies and Equipment)
333——Parts , Non—Aircraft
334-—Parts , Engine
342-—Aircraft Support Equipment
343——Vehicular Support, General
351--Weapons Equipment, On-Equipment

Category 4 (Opportunity Costs)
411--Awaiting Parts
412——Awaiting Maintenance , Maintenance

Duties
413--Awaiting Maintenance, Lack of

Facilities
414-—Awaiting Maintenance , Lack of Funds
415--Awaiting Maintenance , Lack of Tools

coded Weak , and 16 bit-s (14.7 percent) were coded Strong.

No conclusions could be drawn about which resource categor-

ies were more important as compared to one another.

Observations--Navy . The four volumes of the United States

Navy ’s Naval Aviation Maintenance Program (NAMP) were

reviewed and coded. Two of the four volumes , Volume III,

Maintenance Data Collection Subsystem; and Volume IV ,

Machine Records, Reports, and Data Analysis (53; 54); con-

tained maintenance cost element data applicable to this

study. The resource categories and maintenance cost ele-

ments used by the Navy are presented first, followed by the

cost recording techniques which were in use; then a match

of the cost recording techniques and resource categories is

depicted.

The resource categories recorded are foun d in

table 14. None of the 24 resource categories recorded from
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TABLE 14

RESOURCE CATEGORIES (MAINTENANCE
COST ELEMENTS) - -NAVY

Category 1 (Labor)
111——Direct Labor7 Aircraft
113--Direct Labor , Components
114——Direct Labor , Non—Aircraft
115——Direct Labor , Aircraft Engines
121——Salaried Management and Staff
122——Direct Supervision
131——Direct Labor , Inspection
132——Direct Labor , Servicing
191——Labor , Other

Category 3 (Supplies and Equipment)
331——Parts , Aircraft
332——Parts , Components

• 333——Parts , Non—Aircraft
334——Parts , Engine
341——Tools
342——Aircraft Support i’quipment
343——Vehicular Support , General
344--Test Equipment
351——Weapons Equipment , On-Equipment

Category 4 (Opportunity Costs)
411——Awaiting Parts
412——Awaiting Mainten~nce , haintenance

Duties
413——Awai t ing  M a i n t e n a n ce , r a c k  of

Facilities
415——Awai t ing  M a in t : c na n c e , Lack of Tools
417——Awaiting Maintenance , Lack of

People , Overload
418——Awai t i ng  Main tenance , Non-Maintenance

Duties

Navy references were unique to the Navy as compared to the

Air Force and the Army . Rc~- ource Category 191 (Labor ,

Other) was recorded three tin~-s . Each Category 191

reflected the Navy ’s man-hour iccounting wILere the Navy

reports exceptions to a forty—hour work week (54:2—1).
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Cost recording techniques used by the Navy which

were recorded are found in table 15. A summary of the cost

recording techniques unique to the Navy follows. Cost

recording technique 1/0/2/0, Direct Costing (Costing Sys-

tern) /Cannot be Determined (Costing Method)/Actual Costing

(Costing Basis)/Not Applicable (Allocation Technique), was

recorded with reference to the Navy ’s Personnel Utilization

Chart.  This chart provides Navy managers with an overall

picture of how their personnel are being employed and

allows them to compare current utilization rates with pre--

determined goals (54:4-5). Cost recording technique

2/0/1/0, Absorption Costing (Costing System)/Cannot be

Determined (Costing Method)/Standard Costing (Costing

Basis)/Cannot be Determined (Allocation Technique), was

recorded with reference to the Navy ’s man-hour accounting

system when the N avy records exceptions to a standard forty—

hour week (53:2-l--2--3). Cost recording technique 2/0/2/1,

Absorption Costing (Costing System)/Cannot be Determined

(Costing Method)/Actual  Costing (Costing Basis)/Labor (Allo-

cation Technique) , also relates to the Navy’s man-hour

accounting system . This cost recording technique was

recorded to reflect the actual hours (exceptions) to the

standard forty-hour week used by the Navy . Cost recording

technique 2/2/1/5, Absorption Costing (Costing System)/

Process Costing (Costing Method)/Standard Costing (Costing

Basis),’Activity (Allocation Technique) , was recorded to
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TABLE 15

COST RECORDING TECHNIQUES IN USE BY THE NAVY

Costing Cost ing Costing Allocation
System Method Basis Technique

Direct Cannot a:~ Actu~ 1 Not
Costing (1) Determined (0) Costing (2) Applicable (0)

Direct Job Order Actual Not
Costing (1) Costing (1) Costing (2) Applicable (0)

Direct Process :~ct;ua1 Not
Costing (1) Costing (2) (

~ost ing  ( 2 )  Applicable (0)

Absorption Cannot be Standard Cannot be
Costing (2) Determined (3) Costing (1) Determined (0)

Absorption Canno t  be •ctual Labor (1)
Costing (2) Determine L (u) Costing (2)

Absorption Process Standard Activity (5)
Costing (2) Costing (2) Costing (1)

Absorption Process :- c t: ua l Activi ty ( 5 )
Costing (2) Costing (2) Costing ( 2 )

reflect in fo r l r = lL i ri found in  the ~~~vy ’ s System and Compo-

nent Maintenance L ap n c t  (M DJ~-5)  . I L L s  report allows Navy

managers to compare ~:an-hc~~ ts usc L ~n the upkeep of each

specific type of equi~m nt to determine average man-hours

of maintaining/servicing a ~articu1ar type of equipment ,

system , or SUb SysLe~ ( 5 4 : 3 - 9 ) .  Cost recording technique

2/2/2/5 , Absorption Costing (Cos t ing  Sy stem ) /Process Cost—

ing (Costing Method)/Actual Costing (Costing Basis)/Activ-

ity (Allocation Technique ) , was r2cr-~ Led to reflect the

actual number of man-hours expended on a particular type
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aircraft by a particular activity/work center. The work

center manager can see how much , in man-hours , his work cen-

ter adds to the overall cost of maintaining a particular

type of aircraft (54:4—9--4-lO).

A match of the Navy’s resource categories with the

various cost recording techniques is depicted in table 16.

Of the 65 bits of data recorded from Navy mainte-

nance cost element literature , 64 bits (98.5 percent) were

coded No Indicated Strength and 1 bit (1.5 percent) was

coded Weak. The Weak Code was recorded with reference to

the Navy ’s man-hour accounting system. “Man—hour account-

ing is optional , at tl:c direction of the cognizant Type

Commander. However , all activities are required to main-

tain a Master Roster . . - (53:2-1~ .”

Observations--Civil Aviation

In the second of the three major areas considered

in this chapter is presented the information gained from

published directives or letters from the civilian portion

of the air transportation industry . This includes the

review of data f roe both the airlines and their regulatory

agency---the CAB . ThIs section will therefore be divided

into two major subareas , (1) the CAB and (2) civil air car—

riers . Within each are presented the findings concerning

tke resources and accounting techniques in use.
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TABLE 16

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--NAVY

1/0/2/0--Direct Costing (Costing System)/
Cannot be Determined (Costing
Method~/Actua1 Costing (CostingBasis)/Not Applicable (Allocation
Technique)

Category 4 (Opportunity Costs)
412——Awaiting Maintenance , Maintenance

Duties
413——Awaiting Maintenance , Lack of

Facilities
414--Awaiting Maintenance , Lack of Funds
418--Awaiting Maintenance , Non-Maintenance

Duties

1/ 1/2/0-—Direct  Cos tin ~ (Costing System)/
Job Order Costing (Costing Method)/
Actua l  CostL-ig (Cost ing Basis)/Not
Applicable (Al loca t ion  Technique )

Category (Labor )
111——Direct Labor , I ir c~~a f t
113-—Direct Labor , Components
114——Direct Labor , Ncn-Aircr-~f t
1i5—-b~ ract Labor , Aircraft Enc:ines
122——Direct Supervision
131--Direct Labor , Inspection
132——Direct Labor , Servicing

Category 3 (Su~ p1ies a~ d Equipment)
331—-Parts , Aircraft
332--Parts , Ccmponents
333——Parts , Non-Aircraft
334--Parts , Engine
341——Tools
3 4 2 — — A i r c r a f t  Support Equipment
343—-Vehicular Support , General
344——Test Equij~:ient351——Weapons Equipment , •~ n -E j u i pm ent

Category 4 (Oppor tun i ty  Costs)
411——Awaiting Parts
412--Awaiting Maintenance , Maintenance

Duties
413——Awaiting Mj - .Lenance , Lack of

Facilities
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TABLE 16--Continued

Category 4 (Opportunity Costs)
415-—Awaiting Maintenance , Lack of Tools
417--Awaiting Maintenance , Lack of

Peop le , Overload

1/2/2/0--Direct Costing (Costing System)/
Process Costing (Costing Method)/
Actual Costing (Costing Basis)/Not
Applicable (Allocation Technique)

Category 1 (Labor)
111——Direct Labor , ~i rcraft
2.13--Direct Labor, Components
114-—Direct Labor , Non-Aircraft
122——Direc Supervision

Ccttegory 3 ‘tupplies  and Equipment)
342--Aircraft Support  Equipment

2/0/1/O-—~b:orption Costing (Costing Sys—tem j /Cannot be Determined (Costing
Methc:~)/Staridard Costing (Costing
Basis )—’Cann~t be Determined (Allo-
cation F-~ chn~ ~ue)

Category 1 (Labor)
191——Labor , Other

2/Q/2/~ —-~ bsorption Costing (Costing Sys-tem)/Cdnnot be Determined (Costing
2~e tho~1) /Actual Costing (Costing
Dasis)/Labor (Allocation Technique)

Category 1 (Labor)
111--Direct Labor , Aircraft
113——Direct Labor , Components
114--Direct Labor , Non-Aircraft
121--Salaried Management and Staff
122--Direct Supervision
191--Labor , Other
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TABLE 16--Continued

2/2/ 1/5--Absorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method) /Staridard Costing (Costing
Basis)/Activity (Allocation Tech-
nique)

Category 1 (Labor)
111——Direct Labor , Aircraft
113--Direct Labor, Components

2/2/2/5--Absorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method)/Actual Costing (Costing
Basis) /Activitv (Allocation Tech-
nique)

Category 1 (Labor)
113-—Direct Labor , Components
114——Direct Lnbor , Non-Aircraft
122——Direct Supervision

Observations--Civil Aeronautics Board. The CAB ’s Uniform

System of Accounts and Reports ~or Cert i f icated Air Carriers

(39) and the CAB Regulations ER—980 (40) and ER—986 (41)

were reviewed and coded. The resource codes and maintenance

cost elements requireL for w e  by the CAB are presented

first, followed by the cost recording techniques which were

required ; then a match of the cost recording techniques and

resource categories is Lap ic ted .  App licable comments are

presented for each area.

The resource cat~~ u rLo s recorded are found in

table 17. The CAB required the specific cost breakout of

Maintenance Buildings (Resource Category 210). Also , CAB

required the breakout of depreciation and interest accounts.

These areas of costs were reflected in Resource Categories
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TABLE 17

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--CIVIL AERONAUTICS BOARD

Category 1 (Labor)
ill—-Direct Labor , Aircraft
112--Direct Labor , Fringe Benefit Costs
113--Direct Labor , Components
114—-Direct Labor , Non-Aircraft
115--Direct Labor , Aircraft Engines
131-—Direct Labor , Inspection
132—-Direct Labor , Servicing

Category 2 (Capital)
210--Maintenance Buildings
211—-Maintenance Buildings , Depreciation
212——Maintenance Buildings , Interest
214--Installed Equipment , Interest
215--Installed Equipment , Added Cost
216--Aircraft Depreciation
217——Aircraft Interest
218—-Aircraft , Added Cost
219——Cost of Par~~ Retired
221——Foreign Currency
222—-~.:~ jLne Deprec’iation
291——Depreciation , Other
292—-Interest , Other
293--Added Cost, Other

Category 3 (Supplies and ~quipment)
300—-Custodial Supplies -

31l---Aircraft Consumable Fluids
312--Aircraft Consumable Fluids , Fuel
321——Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323--Bench Stock , Non-Aircraft
324- -Bench Stock , Engine
331—-Parts , Aircraft
332—-Parts , Components
333——Par t s , Non -Ai r c r a f t
334--Parts , Engine
341——Tools
342-—Aircraft Support Equipment
343--Vehicular  Support , General
344---Te~ t Equipment
345--Storage Equipment
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TABLE 17--Continued

Category 4 (Opportunity Costs)
418-—Awaiting Maintenance , Non-Maintenance

Duties
421--Research and Development

Categor’~ 5 (Miscel laneous Costs)
511——Utilities
531——Administrative Supplies and Services

211 (Maintenance Buildinqs , Depreciation) , 212 (Maintenance

Buildings , Interest) , 213 (Installed Equipment, Deprecia-

tion), 214 (Installed Equipment , Interest), 216 (Aircraft

Depreciation) , 217 (Aircraft Interest) , 222 (Engine Depre-

ciation), 291 (Depreciation , Other) , and 292 (Interest ,

Other). Engine Interest was not seen in CAB literature and

thus was not recorded. The method for computing deprecia-

tion is left to the air carriers themselves. However , the

CAB stipulates that

each air carrier shall f i l e  with the Civil
Aeronautics Board a statement which shall clearly and
completely describe for  each classification of property
and equipment the methods , service lives , and residual
values used for computing depreciation on the different
subcategories of property or equipment included therein.
This statement shall be sufficiently descriptive to per-
mit a pro forma construction of the depreciation calcu-
lation of each accounting period and shall include
identification of those categories depreciated on a
unit basis and those categories depreciated on a group
basis , as well as the mathematical bases employed for
allocating applicable costs to the d i f fe ren t  accounting
periods [39:2—7) .

Taxes as maintenance cost elements were not recorded.
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Fourteen cost recot’ding thchni
1
ques were recorded

from CAB maintenance cost accounting literature. These

techniques are found in table 18. Cost recording techniques

0/0/1/0 , Cannot be Determined (Costing System)/Cannot be

Determined (Costing Method)/Standard Costing (Costing

Basis)/Cannot be Determined (Allocation Technique) , and

0/0/2/0, Cannot be Determined (Costing System)/Cannot be

Determined (Costing Method)/Actual Costing (Costing Basis) !

Cannot be Determined (Allocation Technique), were both

recorded with reference to foreign currency transactions.

Actual gains or losses due to foreign currency transactions

were required to be recorded in an Incidental Revenue

Account per CAB direction (39:2-2). Cost recording tech-

niques 1/0/1/0, Dfrect Costing (Costing System)/Cannot be

Determined (Costing Method)/Standard Costing (Costing

Basis)/Not Applicable (Allocation Technique) , and 1/0/2/0 ,

Direct Costing (Costing System)/Cannot be Determined (Cost-

ing Method)/Actual Costing (Costin T 1~asis)/Not Applicable

(Allocation Technique), were re or with reference to the

capitalization of interest. Interest capitalized is

.aquired to be recorded directly to equipment/buildings —

based on an interest rate

representative of the currcnt rate for long-
~t r m  ~ebt of the carrier. . . . Ir~~ rest may be capital-

u : .  funds actually employed in developmental and
~~~~~ iting projects other than property acquisitions
~ .-i c~ nstruction up to the date the related operations
‘;e initi -it~ C [39:2—51.
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Cost recording technique 2/0/0/1 , Absorption Costing (Cost-

ing System)/Cannot be Determined (Costing Method)/Cannot be

Determined (Costing Basis)/Lab or  (Allocation Technique) ,

was recorded with Resource Category 418 (Awaiting Mainte—

nance , Non—Maintenance Duties). This cost recording tech-

nique related to CAB ’s profit and loss classification

scheme , thus the two 0 codes (39:7-1). Cost recording

technique 2/0/1/0, Absorption Costing (Costing System)/

Cannot be Determined (Costing Method)/Standard Costing

(Costing Basis)/Cannot be Determined (Allocation Technique),

was recorded from CAB 3greement to air carriers ’ complaints

so as not to have to ft qr ’- e ~Jnited States dollar equiva-

lency of each and every :~ereign currency transaction (4 0 :

8,9). It was ~1so used to reflect estimates of liability

for accrued vacation or disrnis~ a1 compensation - where the

precise 1iab i.i~ ty was not determined (39:2—2). Cost record-

ing technique 2/2/1/0, Absorption Costing (Costing System) !

Process Costing (Costing Method)/Standard Costing (Costing

Basis)/ Cannot  be Determined (Allocation Technique), was

used for the gaininq of an airframe (39:23—24).

The reason for the allocation technique being coded

Cannot be Determined w ih  the Absorption Costing System was

due to CAB ’s n~~. requiring air carriers to use a standard-

ized “throughout-the-industry ” allocation technique. The

general accounting policy for establishing a basis of allo-

cation between entities is as follows:
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For purposes of this Uniform System of Accounts and
Reports , all revenues shall be assigned to or appor-
tioned between accounting entities on bases which will
fully recognize the servi ces provided by each entity,
and expenses , or costs, shall be apportioned between
accounting entities on such bases as will result:
(1) With respect to transport-related services, in the
assignment thereto of proportionate direct overheads ,
as well as direct labor and materials , of the applicable
expense functions prescribed by this system of accounts
and reports , and (2) with respect to separate ventures ,
in the assignment thereto of proportional general and
administrative overheads as well as the direct over-
heads , labor , and materials [39:2-1] .

More specifically, Section 2-2 , Distribution of Revenues

and Expenses within Entities , stated ,

(a) Revenues and expenses attributable to a single
natural objective account or functional classification
shall be assigned accordingly .

(b) Revenue and expense items which are common to
two or more natural objective accounts shall be
recorded in the objective accounts to which they pre-
dominantly relate .

Cc) Expense items contributing to more than one
function shall be charged to the general overhead func-
tions to which applicable except that where only inci-
dental contribution is made to more than a single
function an item may be included in the function to
which pr imari ly  related , provided such function is not
distorted by including an aggregation of amounts appli-
cable to other functions . When assignment of expense
items on the basis of the primary activity to which
related does not in the aggregate result in a fair
presentation of the expenses applicable to each func-
tion, apportionment shall be made between functions
based upon a study of the contribution to each function
during a representative period [39:2-1].

The CAB required that,

each air carrier shall file a stdtement with
the Civil Aeronautics Board which details the practices
and techniques used in directly assigning and prorating
revenues and expenses, oi costs . . . [39:2—1].

A match of the CAB ’S resource categories with the

various cost recording techniques is depicted in table 19.
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TABLE 19

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

CIVIL AERONAUTICS BOARD

0/0/1/0--Cannot be Determined (Costing Sys-
tem) /Cannot be Determined (Costing
Method)/Standard Costing (Costing
Basjs)/Cannot be Determined (Allo-
cation Technique)

Category 2 (Capital)
221--Foreign Currency

0/0/2/0--Cannot be Determined (Costing Sys—
te~ )/Cannot be Determined (CostingMethod)/Actual Costing (Costing
Basis~/Cannot be Determined (Allo-cation Technique)

Category 2 (Cap ital)
221-—ForeTqn Currency

1/0/1/0--Direct Costing (Costing System)!
Cannot be Determined (Costing
Met:~ r,d) /Standard Costing (Costing
Basis)/Not App] icable (Allocation
Technique)

Categor’~ 2 (Capital)
212—— :-laLnterlance Buildings , Interest
214—-Insta] led Equipment , Interest
217——Aircraft Interest

1/0/2/0-—Direct Costing (Costing System)!
Cannot be Determined (Costing
Method)/Actual Costing (Costing
Basis)/Not Applicable (Allocation
Technique)

Category 4 (Opportunity Costs)
~21--Posearch and Development
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TABLE 19--Continued

1J1/l/0-—Direct Costing (Costing System)/
Job Order Costing (Costing Method) !
Standard Costing (Costing Basis)/Not
Applicable (Allocation Technique )

Category 1 (Labor)
132——Direct Labor , Servicing

Category 2 (Cap i ta l)
21~--Insta1led Equipment, Added Cost
218——Aircraft , Added Cost

Category 3 (Supplies and Equipment)
324—-Bench Stock , Engine
334——Parts , Engine
342—-Aircraft Support Equipment

1/1/2/0--Direct Costing (Costing System) !
Job Order Costing (Costing Method) !
Actual Costing (Costing Basis)/Not
Applicable (Allocation Technique)

Category 1 (Labor)
111—-Direct Labor , A i r c r a f t
113——Direct Labor , Components
115——Direct Labor , Aircraft Engines
131——Direct Labor, Inspection
132——Direct Labor , Servicing

Cate.90rY 2 (Capital)
215—-Installed Equipment , Added Cost
218--Aircraft , Added Cost
219——Cost of Parts Retired

Category 3 (Supplies and Equipment)
311--Aircraft Consumable Fluids
312--Aircraft Consumable Fluids , Fuel
321—-Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323——Bench Stock , Nm -Aircraft
324—-Bench Stock , Eng ine
331—-Parts , Aircraft
332—-Parts , Components
333--Parts , Non-Aircraft
334-—Parts , Engine
341——Tools
345—-Storage Equipment
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TABLE 19--Continued

1/2/2/0-—Direct Costing (Costing System)!
Process Costing (Costing Method) !
Actual Costing (Costing Basis)/Not
Applicable (Allocation Technique)

Category 2 (Ca~ ita1)291——Depreciation , Other
293--Added Cost , Other

Category 3 (Supplies and Equipment)
311——Aircraft Consumable Fluids
312--Aircraft Consumable Fluids , Fuel
341——Tools
345--Storage Equipment

2/0/0/1--Absorption Costing (Costing Sys—
tem)/Cannot be Determined (Costing
Method)/Cannot be Determined (Cost-
ing Basis)/Labor (Allocation
Technique)

Category 4 (Oppcrturiity Costs)
418--Awaiting N-:~intenance , Non-Maintenance

Duties

2/0/1/0——Absorpti3n Costing (Costing Sys—
tem ) /Cannot be Determined (Costing
Method) /Standard Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Category 1 (Labor)
112——Direct Labor , Fringe Benefit Costs

Category 2 (Capital)
221—-Foreign Currency

2/012/0--Absorption Costing (Costing Sys-
tem) /Cannot be Determined (Costing
Method),/Actual Costing (Costing
Basjr)/Cannot be Determined (Allo-
cation Technique)

Category 1 (Labor )
112--Direct Labor , Fringe Benefit Costs
114——Direct Labor , Non-Aircraft
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TABLE 19--Continued

Category 2 (Capital)
217--Aircraft Interest
219—-Cost of Parts Retired

Category 3 (Supplies and Equipment)
311—-Aircraft Consumable Fluids
312—-Aircraft Consumable Fluids , Fuel
322-—Bench Stock , Aircraft Component
323——Bench Stock , Non—Aircraft
331-—Parts , Aircraft
332--Parts , Components
333--Parts , Non-Aircraft

2/1/1/0-—Absorption Costing (Costing Sys—
tem)/Job Order Costing (Costing
Method)/Standard Costing (Cost-
ing Basis)/Cannot be Determined
(Allocation Technique)

Category 2 (Capital)
216--Aircraft Depreciation

2/2/1/0——Absorption Costing (Costing Sys-
tem)/Process Costing (Costing
Method)/Standard Costing (Cost—

- ing Basis)/Cannot be Determined
(Allocation Technique)

Category 2 (Capital)
210--Maintenance Buildings
211-—Maintenance Buildings , Depreciation
213--Installed Equipment , Depreciation
216——Aircraft Depreciation
222—-Engine Depreciation
291——Depreciation , Other
292--Interest , Other

Category 3 (Supplies and Equipment)
321——Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323--Bench Stock , Non-Aircraft
331——Parts , Aircraft
332--Parts , Components
333——Parts , Non-Aircraft
334--Parts , Engine
341——Tools
342——Aircraft Support Equipment
343——Vehicular Support , General
344--Test Equipment
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TABLE 19--Continued

Category 5 (Miscellaneous Costs)
531——Administrative Supplies and Services

2/2/2/0--Absorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method)/Actual Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Category 2 (Capital)

~I9——Cost of Parts Retired292——Interest , Other

Category 3 (Supplies and Equipment)
341—— Tools

Category S (Miscellaneous Costs)
5i1——Utilfties
531—-Administrative Supplies and Services

2/2/2/4--Absorption Costing (Costing Sys-
tem)/Process Costing (Costing
Method)/Actual Costing (Costing
Basis) ,1Material (Allocation Tech-
nique)

Category 3 (Supplies and Equipment)
300——Custodial  Supp lies
311--Aircraft Consumable Fluids
312-—Aircraft Consumable Fluids , Fuel
321—-Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323—-Bench Stock , Non-Aircraft
324—-Bench Stock , Engine
331—-Parts , Ai rc ra f t
332——Parts , Components
333—-Parts , Non—Aircraft
334——Parts , Engine
341——Tools
345--Storage Equipment

Of the 109 bits of data recorded from CAB cost ele-

ment literature , 97 bits (89 percent) were coded Neutral

and 12 bits (11 percent) were coded Weak . A Strong strength
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indicator was not coded due to the CAB provision on “ fail-

ure to file reports ; falsif ication of records .” Maximum

fine is not more than $5,000 (39:01—2) .

Observations--civil air carriers. Eight major airlines

provided data sufficient to ascertain through content

analysis the resource categories costed by the responding

air carriers (Appendix G). Additionally , the data were

sufficient to determine the cost recording techniques in

use and the resources costed through each.

In this study , the findings from each airline are

discussed separately in each of three subsections : (1) the

resource categories , (2) the cost recording techniques in

use, and (3) the resources associated with each technique

in use by that airline. Within the discussion of each air-

line , too, will be any significant trends or comparisons

noted during the review and content analysis of the offered

information .

1. Observations--Aloha Airlines, Inc. All informa-

tion concerning Aloha Airlines was drawn from a review of

their letter reply (Appendix H: Aloha Airlines) to the ini-

tial information request. The resource categories costed ,

those indicated in table 20, were a result of the content

analysis of their letter. All were common to most other

airlines, and no special strength or importance was evident

in their literature.
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TABLE 20

RESOURC E CATEGORIES (MAINTENANCE COST
ELEMENTS) --ALOHA AIRLINES , INC .

Category J. (Labor)
Ill--Direct Labor , Aircraf t
112--Direct Labor , Fringe Benefit Costs
113--Direct Labor , Components
115--Direct Labor , Aircraf t  Engines

Category 3 (Supplies and Equipment)
321——Bench Stock, Aircraft Airframe
322-—Bench Stock , Aircraf t  Component
324--Bench Stock , Engine
331——Parts , Aircraft
332--Parts, Components
334-—Parts , Engine

The recording techniques , listed in table 21, also

are common to most other air lines , as are the cost record-

ing techniques and associated resources costed as shown in

table 22.

A loha is another airl ine whose preponderant costs

appear to be more in the variable resource categories at

the loca l level.

TABLE 21

COST RECORDING TECHNIQUES IN USE BY ALOHA AIRLINES, INC.

Costing Costing Costing Allocation
System Method Basis Technique

Direct Job Order Actual Not S

Ccsting (1) Costing (1) Costing (2)  Applicable (0)

Direct Process Actual Not

Costing (1) Costing (2 )  Costing (2)  Applicable (0 )
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- TABLE 22

RESOURCE CATEGORIES ASSOCIATED WITH
- COST RECORDING TECHNIQUES--

ALOHA AIRLINES , INC.

1/ 1/2/0--Direct Costing (Costing System) /
Job Order Costing (Costing Method) !
Actual Costing (Costing Basis)/
Not Applicable (Allocation Tech-
nique)

Category 1 (Labor)
111-—Direct Labor, Aircraft
113-—Direct Labor , Components
115—-Direct Labor , Aircraft Engines

Category 3 (Supplies and Equipment)
321-—Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
324—-Bench Stock , Engine
331—-Parts , Ai rc ra f t
332—-Parts , Components
334--Parts , Engine

1/2/2/0—-Direct Cos ting (Costing System)/
Process Costing (Costing Method)!
Actual Costing (Costing Basis) !
Not Applicable (Allocation Tech—
nique)

Category 1 (Labor)
112--Direct Labor , Fringe Benefit Costs

2. Observations--American Airlines. The informa-

tion on American Airlines was gained from a review and con-

tent analysis of the American Airline Expense Distribution

Manual, Part II (1). This publication describes the job

order numbering system , their accounting system , and pro-

vides guidance for the use of the two systems.

The resource categories costed are listed in

table 23. While no resource category costed is unique in
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TABLE 23

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--AMERICAN AIRLINES

Category 1 (Labor)
115--Direct Labor, Aircraft Engines
122--Direct Supervision
131——Direct Labor , Inspection
132--Direct Labor , Servicing
140--Contractor Maintenance/Services
191--Labor , Other

Category 2 (Capital)
210——Maintenance Buildings
215--Installed Equipment , Added Coat
218--Aircraft , Added Cost
220--Engines , Added Cost
221—-Foreign Currency
293--Added Cost, Other*

Category 3 (Supplies and Equipment)
300——Custodial Supplies
311--Aircraft Consumable Fluids
321——Bench Stock , Aircraft Airframe
322—-Bench Stock ? Aircraft Component
323--Bench Stock , Non-Aircraft
324--Bench Stock , Engine
331—-Parts , Aircraft
232--Parts , Components
333-—P:trts , Non—Aircraft
334--Parts , Engine
341——Tools
342--Aircraft Support Equipment
343——Vehicular Support, General

Category 4 (Opportunity Costs)
412--Awaiting Maintenance , Maintenance

Duties
418--Awaiting Maintenance , Non-Maintenance

Duties

*“p arts Lost in Transit” and
“Insurance Credit” (1:9931—9942).
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itself , the preponderance of Supplies and Equipment

resources costed is unique . American Airlines , at the

local level, devoted more of its job numbering system to

recording parts , supplies, and equipment consumption than

any other of the air carriers reviewed . No resource cate-

gories were of greater indicat~~J strength than any other.

As indicated in table 24 , only two cost recording

techniques were found in use by lunerican. These tech-

niques , which were also comi~on to most other carriers , were

most applicable to r~cor~ ing the variable resource costs

that American preponderantly records.

TABLE .4

COST RECORDI::G ‘ ECHNIQUES IN USE BY ~.MERICAN AIRLINES

Costing Costing Costing Allocation
System Met.iod ~tasis Technique

Direct Job Order Actual Not
Costing (1) Costing (1) Costiny (2) Applicable (0)

Direct Process Actual Not
Costing (1) Costing (2) Costing (2) Applicable (0)

Table 25 indicates the resource categories associ-

ated with each of the two cost recording techniques detected

in use. It was noted that three of the resources costed

(POL, and Airframe and Component Bench Stocks) were

accounted for using both Proc~ ss and Job Order Costing

Methods. For example , POL, which includes grease , thi nner ,
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TABLE 25

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES- -

AMERI CAN AIRLINES

1/ 1/2/0--Direct Costing (Costing System)!
Job Order Costing (Costing Method) !
Actual Costing (Costing Basis) !
Not App licable (Allocation Tech-
nique)

Category 1 (Labor)
XIS--Direct Labor , Aircra ft Engines
131——Direct Labor , Inspection
132--Direct Labor , Servicing
140—-Contractor Maintenance/Services
191-—Labor , Other

Category 2 (Capital)
218——Aircraft , Added Cost
220—-Engines , Added Cost
221——Foreign -rency

Category 3 (Supplies and Equipment)
3fl-—Aircraft Consumable Fluids
321-—Bench Stock , Aircraft Airframe
322—-Bench Stock , Aircraft Component
323--Bench Stock , Non-Aircraft
324--Bench Stock , Engine
331——Parts , Aircraft
332--Parts , Components
333--Parts , ‘Jon—Aircraft
334——Parts , Engine
342--Aircraft Support Equipment

1/2/2/0—-Direct Costing (Costing System)/
Process Costing (Costing Method)/
Actual Costing (Costing Basis) !
Not Applicable (Allocation Tech-
nique)

Category 1 (Labor)
122-—Direct Supervision

Category 2 (Capital)
210--Maintenance BuIldings
215--Installed Equi pment , Added Cost
293--Added Cost , Other
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TABLE 25--Continued

Category 3 (Supplies and Equipment)
300-—Custodial Supplies
311-—Aircraft Consumable Fluids
321——Bench Stock , Aircraf t Airframe
324——Bench Stock , Engine
341——Tools
343——Vehicular :~:~ port , General

Category 4 (Opportunity Costs)
412—-Awaiting MaT~ tenance , Maintenance

Duties
418-—Awaiting Maintenance , Non-Maintenance

Duties

etc., is costed to the overhaul process if used in the shop

to repair components, ~ut by job order against a specific

aircraft serial nux~L~ r if used on the flight line or, in

shop , on a component destined :or a specific aircraft

(1:4—5).

3. Observations— -~~~ tern Air Lines, Inc. The

Eastern Air Lines publications reviewed ~ir e bsted in

Appendix H: Eastern Air Lines .

Based on the content inalysis of these documents ,

the resources listed in table 26 were determined to be

costed at the local Eastern maintenance units. The

resource category costed that was unique to Eastern Air

Lines is shown below :

Category 1 (Labor)

100--Morale and Welfare included time allocated

for a £ ‘
~y” day off (32:24).

85



______________________

TABLE 26

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--EASTERN AIR LINES , INC .

Category 1 (Labor)
100--Morale and Welfare
ill—-Direct Labor, Aircraft
113--Direct Labor , Components
115--Direct Labor, Aircraft Engines
122——Direct Supervision
131——Direct Labor, Inspection
132--Direct Labor, Servicing

Category 2 (Capital)
210--Maintenance Buildings
218-—Aircraft , Added Cost
219--Cost of Parts Retired
220--Engines , Added Cost

Cate~j cry  3 (Supplies and Equipment)
300- -Custodial Supplies
311——Aircraft Consumable Fluids
321— -l3ench St~~ k , Aircraft Airframe
322--Bench St~c~ , Aircraft Component
323—-Bench Stock , Non-Aircraft
324--Bench Stock , Engine
331——Parts , Aircraft
332——Parts , Components
333——Parts , Non—Aircraft
334--Parts , Engine
342-—Aircraft Support Equipment
343—-Vehicular Support, General
345--Storage Equipment

Category 4 (Opportunity Costs)
412—-Awaiting Maintenance , Maintenance

Duties
418--Awaiting Maintenance , Non-Maintenance

Duties

Category 5 (Miscellaneous Costs)
531--Administrative Supplies and Services

No determination could be made that any one resource

costed was more or less important than any other.
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As indicated in table 27, only three cost recording

techniques were gleaned from content analysis of Eastern’s

publications. One of those technique., however , is unique

to Eastern :

0/2/2/0--Cannot be Determined (Costing System)/

Process Costing (Costing Method)/Actual Costing (Costing

Basis)/CannOt be Determined (Allocation Technique) , an exam-

pie of which is the Morale and Welfare (birthday leave)

costs which “remain unallocated” at the local level, along

with “union business, jury duty , vacations, and sick leave

[32:24].”

TABLE 27

COST RECORDING TECHNIQUES IN USE BY EASTERN AIR LINES, INC.

Costing Costing Costing Allocation
System Method Basis Technique

Cannot be Process Actual Labor (1)
Determined (0) Costing (2) Costing (2)

Direct Job Order Actual Not
Costing (1) Ccsting (1) Costing (2) Applicable (0)

Absorption Process Actual Labor (1)
Costing (2) Costing (2) Costing (2)

Table 28 shows the resource categories and through

what technique each is costed. It would appear that

resources not directly associated with aircraft or with an
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TABLE 28

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES- -

EASTERN AIR LINES , INC.

1/1/2/0--Direct Costing (Costing System)/
Job Order Costing (Coating Method) !
Actual Costing (Costing Basis)/Not
Applic~ib1e (Allocation Technique )

Categoty i (Labor)
111——Direc t Labor, Aircrdft
113--Direct Labor , Components
115——Direct ~abor, Aircraft Engines
131--Direct Labor , Inspection

Categor (~ 2 (Capital)
210—— M~intenanc~ }3u1 ldings
218--Aiicralt , Added Cost
220----Eng ines , Acided Cost

e~~O~ y~~~~~~~~~~~~~”~S and Equipment)
321--Benc~ f~-crk , Aircraft Airframe
322—--PeneL St-c t , AiLcraft Component
324--Bench Stock , Engine
331——Paits , A~r~ ruft
332——Parts , Ccmponc~n t :~
334--L’ a~ ts , Engine
342-- -\~.rcraft Support i quipment
343--Vehicular Support , General
345__S*or~ c~e Equipment

0/2/2/i--Cannot be Determined (Costing Sys—
tem)/Process Costing (Costing
M~thod)/Actual Costing (CostingBasis) /Labor (Allocation Technique )

Cat~ 9or1 1 (L abor)
T~0—-Morale and Welfare

Category 4 (Oj~portunity Costs)
412—-Awaiting Maintenance , Maintenance

Duties
418--Awai’.ing ~aintenance , Non-MaintenanceDuties
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TABLE 28--Continued

2/2/2/1-—Absorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method)/Actual  Costing (Costing
Basis)/Labor (Allocation Technique)

Category 1 (Labor)
122-—Direct Supervision
132—-Direct Labor , Servicing

Category 2 (Capital)
219--Cos t of Parts Retired

Category 3 (supplies and Equipment)
300--Custodfal Supplies
311——Aircraft Consumable Fluids
323——Bench Stock , Non-Ai rc ra f t
333——P3rts , Non—Aircraft

Category 5 (Miscellant ous Costs)
531——Adininist:atjve Sut;~ lies and Services

aircraft are allocated to aircraft based on the direct labor

hours otherwise associated with each aircraft.

4. Observations--Frontier Airlinc~~~ Inc. The

information provided by Frontier Airlines is indicated in

Appendix H: Frontier Airlines .

From a content analysis of these data sources , the

resource categories listed in teble 29 were obtained. The

following was unique to Frontier Airlines:

Category 2 (Capital)

292-—Interest , Other , which in this case was from

interest on “loans to outside firm ” or “loans from outside

firm [25:18] .”

No one resource code was determined to be more or

less important (strength codes 1 or 2) than any other.
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TABLE 29

RESOU RCE CATEGORIES (MAINTENANCE COST
ELEMENTS’--FRONTIER AIRLINES, INC.

Category 1 (Labor)
111--Direct Labor , Ai rcraft
112—-Direct Labor , Fringe Benefit Costs
113--Direct Labor , Components
114--Direct Labor, Non-Aircraft
l15-—Dir~ct Labor , Aircraft Engines122--direct Supervision
131——Direc . Labor, Inspection
132--Direct Labor , Servicing
191--Labor , Other

Categor~ 2 (Capital)

~TI--Maintenance Buildings, Depreciation
213--Installed Equipment , Depreciation
216__Aircraft Depi~~ciation
218--Aircraft , Added Cost
219——Cost of Parts Retired
220--Engines , Added Cost
292—-Interest , Other
293-—Added Cost, Other

Category 3 (Supplies and Equipment)
300—-Custodial Supplies
311——Aircraft Consumable Fluids
321—-Bench Stock , Aircraft Airframe
322--Bench Stoc~:, Aircraft Component
323-—Bench Stock , Non-Aircraft
324——Ber~ci. Stock , Engine
331-—Parts , Aircraft
332--Parts , Components
333--Parts , Non-Aircraft
334--Parts , Engine
341-—Tools
342--Aircraft Support Equipment

Category~ 4 (Opportunity Costs)411--Awaiting Parts
412-—Awaiting “~aintenance , Maintenance

Duties
418--Awaiting Maintenance , Non—Maintenance

Duties

Category 5 (Miscellaneous Costs)
531--Administrative Supplies and Services
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Content analysis also revealed t~~at only one cost

recording technique was in evidence , 1/1/2/0, Direct Cost-

ing (Costing System)/Job Order Coating (Costing Method) !

Actual Costing (Costing Basis) /Nct Applicable (Allocation

Technique). This system w~~.i common to most carriers exam-

ined.

Frontier data showed that it used the most exten-

sive of the resource categories lists found ; and , though

predominately centered ir. the Labor and Supplies and Equip-

ment resources, the company used other resource categories

to a greater degree than the ~th~~i carriers examined.

5. ubser\at1ons-— .L~ .~~iiori Airlines. Information

concerning Hawaiian Airlines -~
-
~~i gleaned from a review and

ana lysis of data provided ~~ the airline (Appendix H:

Hawaiian Airlines).

Listed in table 30 are the exceptional resources

costed by Hawaiian . There wore three resources that

appeared unique to this Jirll:1L :

Cat~egory 2 (Capital)

a. 212--Maintenance Buildings , Interest , which

in this case is stated at rjst “including capitalized inter-

est on funds associated with ~IL posits [27:1].”

b. 2l4--Instal1& --~ Equipment , Interest , which

in this case is stated at cost “including capitalized inter-

est on funds associated with deposits [27:1]. ”
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TABLE 30

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--HAWAIIAN AIRLINES

Category 1 (Labor)
112--Direct Labor , Fringe Benefit Costs

Category 2 (~ a~ itai)
2T0--Maintenance B u i 1 A i n ~j s
2l 1--- ’-laintenance Bufl-:~ nos, Depreciation
212——Maintenance Buildings , Interest
213--Installed Equipment , Depreciation
214——Installed E~uip~or.t , Interest
215——Installed Equipment , Added Cost
216——Ai r or i ft  Depreci c en
217——Aircraft Interest
218--Aircraft , AJ~~ Cost
219—-Cost of Parts Retired
220--Engines , Added Cost
222—-Engine Depreciation

a. 1~i7--Ai 2r~~f t  In terest , which in this case

is stated at co-c t “inc ludin ~p~ talized interest on funds

associated Wj L h  ~eposits [27:1]. ’

It is nc~~able tnat , Iccause of the limited data

presented , Hawaiian Airlines appeared to weight Capital

allocation and accountinj heavi~~~.

Table 31 enumerates the rost recording techniques

in use by Hawaiian . Several of these were unique to that

airline ; they are showr. below :

a. 2/2/l/4---Abscrç’tion Costing (Costing Sys—

tem)/Proces~ Costing (Costing Method)/Standard Costing

(Costing Basis)/Material (Allocation Technique), which was

evident in “inventories consistinci of flight equipment
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TABLE 31

COST RECOPDING TECHNIQUES IN USE BY HAWAIIAN AIRLINES

Costing Costing Costing Allocation
System Method Basis Technique

Cannot be Process Actual Cannot be
Determined (0) Costing (2) Costing (2) Determined (0)

Absorption Proce ;. Standard Material (4)
Costing (2) Costine (..) Costing (1)

Absorption Proc~ ss andard Act ivity (5)
Costing (2) Cost~ ng (2) Costing (1)

Absorption Process Standard Cannot be
Costing (2) Costin~ (.) Costing (1) Determined (0)

expendable parts e~~ supplies [which] are stated at average

cost, less an allowance f ci -.olescence [27:1).”

b. 2 ,/ .. ,~ l/O--A1 s~~rption Costing (Costing Sys-

tem)/Process Costine (Costing -t-Lh od )/Standard Costing

(Costing Basis)/Cannot be Determined (Allocation Technique),

an example of which is the Hawaiian policy of c a i n  or loss

on equipment disposition 
~
. :;~; directly reflected in income

(27:1).

c. 2/2/1/5--Absorption Costing (Costing Sys-

tem)/Process Costing (Costli ; 
~‘1e thod)/Standard Costing

(Costing Basis)/Activity (All ration Technique) , for exam-

ple , “rotable (reparable] parts less any salvage is charged

to accumulated depreciation [27:1]. ”
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d. 0/2/2,’D--Cannot be Determined (Costing Sys-

tem)/Process Costing (C~ sting Method)/Actual Costing (Coat-

ing Basis)/Cannot be Determined (Allocation Technique) , as

evidenced in their requirement that accrued vacations in

excess of those ex~~~cted to be taken during the ensuing

year remain unallocated a~ ~ ;;- ncurrent liability (27:1).

The applica t ion of co;.tent analysis also revealed

the resources costo l aria their associated recording tech-

nique as in~ jc3L’: i~ table 32. Uero again the preponder-

ance of Capital re: u’-ces costed was a result of the data

presentation and was not in~~ cative of their whole account-

ing procedure.

There was no i:’-’ i ration of any one resource code

being any more or less :~.r- c ’i tant than any other.

6. Dbsr . rvations--H~~hes Airwest. Hughes Airwest

publications reviewed and coded are ir..iicated in Appendix H:

Hughes Ai rwost.

From the soarce documents were ascertained the

resource categorier t: at v~e l i s t e d  in table 33. None were

unique to the carrirr. hote , however, that the majority of

reso irce categor -~~s are concentrated in the “Labor ” and

“Supplies and ~‘~~ i~;i ent” categories.

As i 1 i~~~t ’i in cable 34, only two recording tech-

niques were in ose ~t t~ o 1.~c:’1 level. These were also in

use by tho other a : carrioc- F~ reviewed.
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TABLE 32

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

HAWAIIAN AIRLINES

0/2/2/0--Cannot be Determined (Coating Sys—
tem),’Process Costing (Costing
Method)/Actual Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Category 1 (Labor)
112-—Direct Labor , Fringe Benefit Costs

2/2/1/4--.ibsorption Costing (Costing Sys-
tem)/Process Costing (Costing
Method) /Standard Costing (Costing
Basis)/Material (Allocation Tech-
nique )

Category 2 (Cap ital)
217——Aircraft lntertc~~t
218-—Aircraft , Added Cost
219——Cost o: Parts Retired
220--Engines , Added Cost
222—-Engine Depreciation

2/2/l/:•--;-brorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method ) /Standard Costing (Costing
Basis)/Act.~ vity (Allocation Tech-
nique)

Category 2 (Cap ital)
216——Aircraft Depreciation

2/2/1/0--Absorption Costing (Costing Sys-
tem)/Process Costing (Costing
Method)/Standard Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Categor’~ 2 (Capital)
210—-Maintenance Buildings
211——Maintenance Bui1oin~;s , Depreciation212-—Maintenance Buildings , Interest
213--Installed Equipment , Depreciation
214--Installed Equipment , Interest
215--Installed Equipment , Added Cost
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TABLE 33

RESOURCE CATEGORIES (MAINTENANCE COST

ELEMENTS)~~ HUGHES 
AIRWEST

Category 1 (Labor)
ill——Direct Labor, Aircraft
112--Direct Labor , Fringe Benefit Costs
113--Direct Labor , Components
114-—Direct Labor, Non—Aircraft
115-—Direct Labor , Aircraft Engines
131--Direct Labor , Inspection
132——Direct Labor , Servicing

Cate or 2 (Ca ital)
218——Aircraft , A ded Cost
220--Engines, Added Cost

Category 3 (Supplies and Equipment)
321--Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
324—-Bench St Dck , Engine
331——Parts , Aircraft
332——Parts , C & n1~~~~~~

.O f lt S

334——Parts , Er~~ine
341-—Tools
342--Aircraft Support Equipment
345--Storage Equipment

Cate or 4 (0 ortu~~~y 
Costs)

--Awaiting M~Ti~tenanCe , Maintenance
Duties

.
~ 18-- Await in~ Main tenance , Non-Maintenance

Duties

TABLE 34

COST RECORDING TECHNIQUES IN USE BY HUGHES 
AIRWEST

Costing Costing Costing Allocation

System Method Basis Technique

Direct Job Orde r Actual Not

Costing (1) Costing (1) Costing (2) AppliCable (0)

Direct Process Actual Not

Costing (3) Costing (2) Costing (2) Applicable (0)
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An analysis of table 35 , the combination of cost

recording techniques and resource categories , reveals no

unique combination but does reveal again that resources

not directly attributable to a specific aircraft serial

number were considered Process Costing but appear to be

unallocated against the aircraft serial number. These

costs were considered “maintenance costs” and remained

unallocated .

7. Observations--United Airlines. The information

from United Airlines was drawn from a limited outline of

the airline ’s basic costing policies (Appendix H: United

Airlines). They state~i that Lhc had no “comprehensive

manual outlining our cost collection systems at our mainte-

nance operations centers ~Appendix U: United Air1ines~~.”

United Airlines costs the resource categories out-

lined in table 36 , none of which is unique to that airline ,

nor is any strength or importance in evidence for any one

resource versus another.

Table 37 indicates the two cost recording techniques

in use by United . The second of the two techniques is

unique to the airline .

2/1/2/6--Absorption Costing (Costing System)/Process

Costing (Costing Method) /Actual Costing (Costing Basis)/

Aircraft Hours (Allocation Technique) , the example of which

is costs which are “on the reserve basis wherein a provision
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TABLE 35

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

HUGHES AIRWEST

1/1/2/0—-Direct Costing (Costing System)/
Job Order Costing (Costing
Method)/Actual Costing (Costing
Basis)/Not Applicable (Allocation
Technique)

Category 1 (Labor)
111——Direct Labor, Aircraft
113--Direct Labor , Componen ts
115——Direct Labor , Ai rcraf t  Eng ines
13 1-—Di iect Labor , Inspection
132--Direct Labor, Servicing

Category 2 (C apital)
2 18--Aircraft, Added Cost
220--Enqine s , Added Cost

Category 3 (Sunp lies and Equipment)
321—-Bench Stock , Aircraft Airframe
322-- -Bench Stock , Aircraft Component
324-—Bench Stock , Engine
331——Parts , A i rc ra f t
332—-Parts, Components
334--Parts , Engine
342—-Aircraf t  Support Equipment
345.---Storage Equipment

1/2/2/0-—Direct  Costing (Costing System) /
Process Costing (Costing Method)/
Actual Costing (Costing Basis)/
Not Applicable (Allocation Tech-
nique )

Category 1 ( Labor)
112--Direct Labor , Fringe Benefit Costs
114—-Direct Labor , Non—Aircraf t

Category 3 (Supplies and Equipment)
341——Tools

Category 4 (Opportunity Costs)
412—-Awaiting Maintenance , Maintenance

Duties
418--Awaiting Maintenance, Non—Maintenance

Duties
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TABLE 36

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--tJNITED AIRLINES

Category 1 (Labor)
111——Direct Labor, Aircraft
113--Direct Labor , Components
115——Direct Labor, Aircraft Engines
140--Contractor Maintenance/Services

Category 2 (Capital)
218——Aircraft , Added Cost
22 0——Eng ines , Added Cost
221—-Foreign Currency
222--E ngine Depreciation
293-—Added Cost , Other

Category 3 (Supplies and Equipment)
324-—Bench Stock , Engine
331——Pa rts , Aircraf t
332--Parts , Components
334——Par t s , Engine
342—-Ai rc ra f t  Support Equipment

TABL E 37

COST RECORDING TECHNI QUES IN USE BY UNITED AIRLINES

Costing Costing Costing Allocation
System Method Basis Technique

Direct Job Oruer Actual Not
Costing (1) Costing (1) Costing (2) Applicable (0)

Absorption Job Order Actual Aircraft
Costing (2) Costing ( 1) Costing ( 2 )  Hours (6 )

for maintenance is charged to expense and credited to a

balance sheet reserve account is the aircraft is operated

[Appendix H: United Airlines].”
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The combination of resources costed and their asso-

ciated cost recording technique are listed in table 38.

Eight of the fourteen resource categories costed are costed

using both recording techniques in use by United Airlines.

It was noted , however , that the “Aircraft Hours”

Allocation Technique was used more for Capital resource

categories than for either the Labor or Supplies and Equip-

ment variable cost categories .

Overall , Unitei Airlines appeared to cost the

Capital , Labor , and Supplies but not in Opportunity or

Miscellaneous resource categories.

8. Observations--Western Airlines. The informa-

tion gleaned from Western Airlines was based on a content

analysis of their return letter in response to the

researchers ’ request (Appendix H: Western Airlines).

The resource categories costed by the local xnainte—

nance unit are listed in table 39. While no one resource

subcategory was discovered to be stronger or more important

than any other , there was one category unique to Western

Airlines , which is shown below :

Category 5 (Miscellaneous Costs)

511--Utilities, which in this case included , as

specified by CAB , only those ut i l i t ies  used by the mainte-

nance organization (39:7-2).
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TABLE 3 8

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

UNITED AIRLINES

1/1/2/0--Direct Costing (Costing System) !
Job Order Costing (Costing
Method) /Actual Costing (Costing
Basis)/Not Applicable (Alloca-
tion Technique)

Category 1 (Labor)
111——Direct Labor , Ai rc ra f t
113--Direct Labor , Components
115——Direct Labor , A i r c r a f t  Eng ines
140--Contractor Maintenance/Services

Category 2 (Cap ital)
221--Foreign Currency
222--E ngine Depreciation

Category 3 (Supp lies and Equipment)
324--Bench Stock , Eng ine
331——Pa rts , Ai rc ra f t
332--Parts , Components
334——Parts , Engine

2/1/2/6--Absorption Costing (Costing Sys-
tein)/Job Order Costing (Costing
Method)/Actual Costing (Costing
Ba s i s)/A i r c r a f t  Hours (Allocation
Technique )

Category 1 (Labor)
1l1—-Dirc~ t Labor7 Aircraft
113--Direct Labor , Components
115—-Direct Labor , Aircraft Engines

Category 2 (Cap i ta l)
218—-Aircraf t , Added Cost
22 0——Eng ines , AC ii~~~ Cost
221--Foreign Currency
222—-E ng ine Depreci i i ’on
293--Added Cost , Other *

*Engine and a i r c r a f t  overhaul
charged to a Capital reserve account.
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TABLE 38--Continued

Category 3 (Supplies and Equipment)
331——Parts , Aircraf t
332—-Parts , Components
334—-Parts , Engine
342--Aircraft  Support Equipment

TABLE 39

RESOURCE CATEGORIES (MAINTENANCE COST
ELEMENTS)--WESTERN AIRLINES

Category 1 (Labor)
111—-Direct Labor, Aircraft
112--Direct Labor, Fringe Benefit Costs
113--Direct Labor , Components
115--Direct Labor , Aircraft Engines
122—-Direct Supervision
131--Direct Labor , Inspection
132——Direct Labor , Servicing
140--Contractor Maintenance/Services
191--Labor , Other

Category 2 (Cap ital)
219--Cost of Parts Retired

Category 3 (Supplies and Equipment)
~00--Custodia1 Supplies
321--Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
32 4--Bench Stock , Engine
331--Parts , Aircraft
334——Par t s , Engine
341——Tools
342--Aircraft Support Equipment

Category 4 ( Opportunity Costs)
411- -Awaiting Parts
412-—Awaiting Maintenance , Maintenance

Duties
418--Awaitin~j Maintenance , Non—Maintenance

Duties

Categor~ 5 (Miscellaneous Costs)
511——Utilities
531-—Administrative Supplies and Services

102



_ _

Three cost recording techniques were revealed

through content analysis; these are listed in table 40.

One of these , as listed below , was unique to Western .

2/ 1/2/0--Absorption Costing (Costing System) /Job

Order Costing (Costing ‘1e~t-.iiod )/Actua1 Costing (Costing

Basis)/Cannot be Determined (Allocation Technique), which

was specifically used for “outside services-—airframe repair

[18:C—4] .“

Table 41 shows the cost recording technique and

resource category match . It is notable again that Western

Airlines at the local level was another airline which con-

centrated on Labor and Supplies and Equipment costs to a

greater extent than the Opportunity and Miscellaneous Costs

and Capital categories.

Observations--civil air carriers (summary). By law and

regulation , certificated air carriers were required to con—

form to the Uniform System of Accounts and Reports for Cer-

tificated Air Carriers, at least for reporting to the CAB

for rate proposals and taxes.  There fore , the air carriers

reviewed in this study used both their own and CAB systems

simultaneous ly, or used their own as a supplement to CAB

basic requirements . This segment of the study is conse-

quently a synthesis of civi l air carrier and CAB informa-

tion.
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TABLE 40

COST RECORDING TECHNIQUES IN USE BY WESTERN AIRLINES

Costing Costing Costing Allocation
System Method Basis Technique

Direct Job Order Actual Not
Costing (1) Costing (1) Costing (2) Applicable (0)

Absorption Job Order Actual Cannot be
Costing (2) Costing (1) Costing (2) Determined (0)

Absorption Job Orde r Actual Activity (5)
Costing (~~) Costing (1) Costing ( 2 )

The resources costed by the civilian air industry

are listed in table 42. It was significant that the Oppor-

tunity Costs resource subcategories were not widely used in

civilian industry . Additionally , it was in the Opportunity

Costs resource category that the majority of the difference

existed between CAB requirements and the airlines ’ internal

accounting systems. For example, CAB resource cost data

required Opportunity Costs be included for research and

development and to accouot for  mechanic time in non—

maintenance duties (e.g., vacation , jury duty ,  etc.). The

airl ines , on the oth~~ hand , also included Opportunity Costs

associated with the inability or restri~ ted use of resources

and the attendant Cost. These include Opportunity Costs

associated with lack of parts  or a lack of people because

of maintenance-related duties , for instance , training .
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TABLE 41

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

WESTERN AIRLINES

1/1J2/0--Direct Costing (Costing System)/
Job Order Cos t ing  (Costing
Method) ‘Actual Costing (Costing
Bas is)/Not  Applicable (Alloca-
tion Technique )

Category 1 (Labor )
111-—Direct Labo~7 Ai rc ra f t

Category 3 (Supplies and Equipment)
321--Bench Stock , Aircraft Airframe
324-—Bench Stock , Engi ne
331——Parts , A i r c r a f t
334——Par t s , Engine

Category 4 (Oppor tuni ty  Costs)
411—-Awaiting Pa r t s

2/ 1/2/0--Absorption Costing (Cos t ing  Sys-
tem~ /Job Order Costing (Costing
Z1ethod)/Actu.~~ Cos t ing  (Costing
Bas i s)/ Canno t  be Determined (Allo-
cation Techni que )

Category 1 (Labor)
111——Direct Labor , A~ r cr a f t
112——Direct  Labor , F r i n g e  Benef i t  Costs
113--Direct Labor , Components
115--Direct Labor , A i r c r a f t  Eng ines
122——Direc t  Supervision
131—-Direct Labor , Inspect ion
132--Direct Labor , Servicing
140--Contractor i~1aintenance/Services191--Labor , Other

Category 2 (Ca~~~~~1)
219——Cost of Parts Retired

Category 3 (Supplies and Eq~~ipment)
300——Custodial Supplies
321-—Bench Stock , Aircraft Airframe
322——Bench Stock , Aircraft Component
324—-Bench Stock , Engine
341——Tools
342--Aircraft Support Equipment
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TABLE 41--Continued

Category 4 (Opportunity Costs)
412--Awaiting Maintenance , Maintenance

Duties
418—-Await ing Maintenance , Non—Maintenance

Duties

Category 5 (Miscellaneous Costs)
531——Administrative Supplies and Services

2/1/2/s--Absorption Costing (Costing Sys—
t em)/ J o b  3rde r Costing (Costing
Nethod)/Actual Costing (Costing
Basis)/Activity (Allocation Tech-
nique)

Category 5 (Miscellaneous Costs)
5l1——Uti lities

There were in the CAB required accounting system

items that were more or less important or stronger or weaker

than other resource categories costed. There were no such

strength indicators in the air carrier internal accounting

system .

Table 43 describes the cost recording techniques

used by civilian ca~riers both for internal and CAB record-

ing requirements. The following are those techniques that

are in addition to the basic CAB requirements :

a. 0/2/2/0--Cannot be Determined (Costing System)/

Process C..3ting (Costing ‘~~:hod)/Actual Costing (Costing

Basis)/Cannot be Determined (Allocation Technique).

b. 3/2, ~2/i--Cannot he Determined (Costing Sys tem) !

Process Costing (Costing Method )/Actual Costing (Costing

Basic)/Lahor (Allocation Technique).
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TABLE 42

RESOUR CE CATEGORIES (MAINTENANCE COST
ELEMEN T S)-- CIVIL AIR CARRIERS

Category 1 (Labor)
100—-Morale and Welfare
ill——Direct Labor , A i r c r a f t
112——Direct L tbo~ , Fringe Benefit Costs
113-—Direct 1~ tUo r , Components
114——Direct Labor , Non-Aircraft
115——Direct Labor , A i r c r a f t  Engines
122—-Direct Supe~~v~~sion
131——Direct Labor , Inspection
132—-Direct Labor , Servicing
140--Contractor Maintenance/Services
191--Labor , Other

Category 2 (Cap ita];
210--Maintenance Do ~.l.iings2 11——Maintenance Bui id ings , Depreciation
212—-Maintenance B u i l d i n g s , Interest
213--Installed Equi pment , Depreciation
2 14--Ins tai led  Equi pment , Interest
215--Installed Equipment , Added Cos t
2 16—— ;~~r c r af t  ~ep r e c ia t i o n
217——Aircraft Interest
218——Aircru~ t, ~~~~~~~~~ Cos t
219——Cost of Parts RetirL~i
220--Engines , Added Cost
221--Foreign Currenc’i
2 2 2 — — E n g i n e  Dc~~i~~~;1 ~tion291——Deprec i a t i on , Other
292——I;.terest, Other
293--Added Cost , Other

Category 3 (S uj~j~1~ es ond t .’::a1pmer~.t)
300——Custodial ~up~o l es
311——Aircraft C:r~sum ab le Fluids
312——Aircraf t :~ nsumable Fluids , Fue l
321——Bench Stock , Aircraft Airframe
322--Bench Stock , .‘~i~~craft Component323-—Bench Stock , No ”~-A i r c r a f t
324--Bench Stock , Er~~:n e
331——Parts , Aircraft
332--Parts , Components
333—— Parts , Non—Aircraf t
334——P ar ts , Engine
341——Tools
342--Aircraft Support Equipment
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TABLE 42--Continued

Category 3 (Supplies and Equipment)
343—-Vehicular Support , General
344--Test Equipment
345--Storage Equipment

Category 4 (Opportunity Costs)
411——Awaiting Par ts
412——Awaiting Maintenance , Maintenance

Duties
418—-Awaiting Maintenance , Non-Maintenance

Duties
421--Research and Development

Category 5 ( M ~.scel1aneous Cos ts)
5 1l——Uti li t i e 3
531--Administrative Supplies and Services

c. 2/1/2/0--Absorption Costing (Costing System)!

Job Order Costing (Costin ,r Method)/Actual Costing (Costing

Basis)/CarLnot be Dete rmi~.~~i (Allocation Technique) .

d. 2/l/.!./ .---Absorption Costing (Costing System)!

Job Order Costinc (Costing :~~thod),~’Actua1 Costing (Costing

Basis)/Activity (~ ilocation Technique).

a. 2/1/~ /6--Absorption Costing (Costing System)!

Job Order Costin~j (Costing Method)/Actual Costing (Costing

Basis)/Aircraft Hours (AJ location Technique).

f. 2/2 ’’/4--Absorption Costing (Costing System) !

r’rocess Costing (Costing ~1e tho3)/ Standard Costing (Costing

Bas is)/Mater ial  (Allocation Techni que ) .

g .  2/2 / l/ 5--Abscrpt~~~n Costing (Costing System) !

Process Costing (Costing Method)/Standard Costing (Costing

Basis)/Activity (Allocation Technique).
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TABLE 43

COST RECORDING TECHNIQUES IN USE BY CIVIL AIR CARRIERS

Costing Costing Costing Allocation
System Method Basis Technique

Cannot be Process ~ctual Cannot be
Determined (0) Costin, (2) Costing (2) Determined (0)

Cannot be Process Actual Labor (1)
Determined (0) Costioq (2) Costing (2)

Direct Job ,.;rCor Actual Not
Costing (1) Costing (1) Costing (2) Applicable (0)

Direct Process Actual Not
Costing (1) Costing (2) Costing (2) Applicable (0)

Absorption Job OrC~ r ~~tual Cannot be
Costing (2) Costin.~ C L ) C os ti n g  ( 2 )  Determined (0)

Absorption Job Or i~~r Actual Activity (5)
Costing (2) Cosiinq (1) Costing (2)

Absorption Job Order 1~ctua 1 Aircraft
Costing (2) COstiIL,~ (1) Costing (2) Hours (6)

Abso rption i~ro,: ;s Standard Material (4)
Costing (2) Costiriq (2) Costing (1)

Absorption Process Standard Activity (5)
Costing (2) Costing (2) Costing ( 1)

Absorption P~~~cos~ ~Lanuard  Cannot be
Costing (2) C c ut i n g  (.~) costing (1) Determined (0)

Absorption Process Actual Labor (1)
Costing (2) Costing (2) Costing (2)

h. 2/2/2/1-—Absorption Costing (Costing System)!

Process Costing (Costing Method)/Actual Costing (Costing

Basis)/Labor (Allocation Technique).
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Table 44 lists the cost recording techniques and

associated resources costed . There is little distinction

between CAB and air carrier cost elements and technique

other than that determined by cost elements or technique

differences individually.

Analysis

In the f i n a l  part  of ~‘hopt . er 3 , the researchers

endeavor to identify t ’~e major  d i f f e r ences  and similarities

between military and civilian aircraft maintenance cost ele-

ments and recording systems which were identified through

semantic content analysis. Special attention will also be

given to the d i f f er en c ..~ ~~ t:ween Air Force and other mili-

tary and civilian sy s tcms , where appropriate . Any signif i-

cant differences will be evident in one or more of several

areas , the resource catcuories costed (cost elements), the

recording techniques in use , and the recording techniques

used with each of the cost o t o m en t s .  Tables 45 , 46, and 47

contain coded ~:aL~u1ar indices of the resources and organiza-

tions from which this analysis can be suxmnarized. Addition-

ally in th is  o~ aptcr is the analysis and delineation of the

maintenance cost elements and cost recording techniques used

in aircraf t ma .: otenence organizations within the population .

Essentially , this would answe r the f i r s t  two of the three

research questions posed in Chapters 1 and 2. Finally , this

chapter will be cor~~luded with a listing reflecting the
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TABLE 44

RESOURCE CATEGORIES ASSOCIATED WITH
COST RECORDING TECHNIQUES--

CIVIL AIR CARRIERS

1/1/2/0-—Direct Costing (Costing System)!
Job Order Costing (Costing
Method)/Actual Costing (Costing
Basis)/Not Applicable (Alloca-
tion Technique)

Category 1 (Labor)
111——Direct Labor , Aircraft
112--Direct Labor , Fringe Benefit Costs
113—-Direct Labor , Components
114——Direct Labor , Non-Aircraft
115--Direct Labor, Aircraft Engines
122——Direct  Supervision
131--Direct Labor , Inspection
132——Direct Labor , Servicing
140— -Contractor Maintenance/Services
191—-Labor , Other

Category 2 (Capital)
210—-Maintenance Buildings
211——Maintenance Buildings , Depreciation
213--Installed Equipment , Depreciation
215--Installed Equipment , Added Cost
216—-Aircraft Depreciation
218--Aircraft , Added Cost
219--Cost of Parts Retired
220—-Engines , Added Cost
221-—Foreign Currency
222--Engine Depreciation
292——Interest , Other
293--Added Cost , Other

Category 3 (Supplies and Equipment)
300--Custodial Supplies
311--Aircraft Consurtable Fluids
312--Aircraft Consumable Fluids , Fuel
321--Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323——Bench Stock , Non-Aircraft
324--Bench Stock , Engine
331——Parts , Aircraft
332--Parts , Components
333-—Parts , Non-Aircraft
334—-Parts , Engine
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TABLE 44--Continued

Category 3 (Supplies and Equipment)
341——Tools
342-—Aircraft Support Equipment
343——Vehicular Support , General
345--Storage Equi pment

Category 4 ( Opportunity Costs)
4 11——Awaiting Parts
412--Awaitinq Maintenance , Maintenance

D L~~t 1 C  S

418--Awaiting Maintenance , Non-Maintenance
Duties

Category 5 (M~ sceilarieous Costs)
531--Administ :ative Supplies and Services

Cannot be Determined (Costing Sys-
tem)/Process Costing (Costing
M : t h o d )  /Actual Costing (Costing
Has~~s) ’C a nn o t  be Determined (Allo—
:3t~~~~:~ Technique )

Cate~ orv 1 
. J

10 0— — M o ra l e  anc~ ~
‘e1fare

112--Direct Labor , Fringe Benefit Costs

Category 4 (Opportunity Costs)
412- -Awai t ing  M a in t e na n c e , Maintenance

Dut ies
418--- Awaiting Maintenan~:e , Non-Maintenance

Dut ies

1 /2 J--Dt!cct Costing (Costing System)!
Process Costi  nq (Costing Method) !
A :tual Costinc (Costing Basis) !
No~ .\pp l.i~~ab’~ (Allocation Tech-
n ique)

Category 1 (Labor )
112--Direct Labor , Fringe Benefit Costs
114—H. i i r ec t Labor , Non—Airc ra f t
1 2 2 — — D i r e c t  ~ uI~~ rv i s ion

Ca tegory 2 ( (~~pi ta 1)
2 F 0 — - M a a nt enance Bu i ld ings
~~--— I:~staiJeC Equipment , Added Cost

29l—-Deprecia~ ion , Other
203—-Added Cost , Other
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TABLE 44--Continued

Category 3 (Supplies and Equipment)
300-—Custodial Supplies
311——Aircraft Consumable Fluids
312——Aircraft Consumable Fluids , Fuel
321—-Bench Stock , Aircraft Airframe
324—-Bench Stock , Engine
34 1——Tools
343--Vehicular Support, General
345——Storage Equipment

Category 4 (Opportunity Costs)
412——Awaiting Maintenance , Maintenance

Duties
418—-Awaiting Maintenance , Non-Maintenance

Duties

2/1/2/0--Absorption Costing (Costing Sys—
tem)/Job Order Costing (Costing
Method)/Actual Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Techni que)

Category 1 (Labor)
111——Direct Labor , Aircraft
112--Direct Labor , Fringe Benefit Costs
113--Direct Labor , Components
115-—Direct Labor , Aircraft Engines
122—-Direct  Supervision
131——Direct Labor , Inspection
132-—Direct Labor , Servicing
140--Contractor Maintenance/Services
191—-Labor , Other

Category 2 (Capital)
219-—Cost of Par t s  Ret ired

Category 3 (Supplies and Equipment)
300—-Custodial Supplies
321—-Bench Stock , A i r c r a f t  Airframe
322--Bench Stock , Aircraft Component
324—-Bench Stock , Engine
341——Tools
342--Aircraft Support Equipment
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TABLE 44--Continued

Category 4 (Opportunity Costs)
412--Awaiting Maintenance, t~~intenance

Duties
41.8--Awaiting Maintenance , Non-Maintenance

Duties

Category 5 (Miscellaneous Costs)
531--Administrative Supplies and Services

2/2/2/ 1--Absorption Costing (Costing Sys—
tem) /Process Costing (Costing
Method ) /Actual Costing (Costing
Basis) /Labor (Allocation Technique)

Category 1 (Labor)
122--Direct Supervision
132--Direct Labor , Servicing

Category 2 (Capital)
219--Cost of Parts Retired

Category 3 (S~pp1ieS and 
Equipme~~~

300--Custodial Supplies
311—-Aircraft Consumable Fluids
323--Bench Stock , Non-Aircraft
333--Parts , Non-Aircraft

Category 5 (MiscellaneOus Costs)
531--Administrative Supplies and Services

~J~i 4--Absorption Costing (Costing Sys-
tern)/Process Costing (Costing
Method )/Stafldard Costing (Costing
Basis)/Material (Allocation Tech-
nique)

Catego~y 2 (Capital)217--Aircraft Interest
218--Aircraft , Added Cost
219——Cos t of Parts Retired
220--Eng ines , Added Cost
222--Engine Depreciation
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TABLE 44--Continued

2/2/1/5--Absorption Costing (Costing Sys-
tent)/Process Costing (Costing
Method)/Standard Costing (Costing
Basis)/Activity (Allocation Tech-
nique)

Category 2 (Capital)
216--Aircraft Depreciation

2/1/2/5--Absorption Costing (Costing Sys-
tem)/Job Order Costing (Costing
Method)/Actual Costing (Costing
Basis)/Activity (Allocation Tech-
nique)

Category 5 (Miscellaneous Costs)
511——Utilities

2/1/2/6--Absorption Costing (Costing Sys-
tem)/Job Order Costing (Costing
Method)/Actual Costing (Costing
Basis)/Ajrcraft Hours (Allocation
Technique)

Category 1 (Labor)
111——Direct Labor , .~ircraft113--Direct Labor , Components
115-—Direct Labor , Aircraft Engines

Category 2 (Capital)
~18--Aircraft, Added Cost220--Engines , Added Cos t
221--Foreign Currency
222--Engine Depreciation
293--Added Cost , Other

Category 3 (Supplies and Equipment)
331——Parts , Aircraft
332--Parts , Components
334——Parts , Engine
3 4 2 — — A i r c r a f t  Support Equipment
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TABLE 44--Continued

2/2/ 1/0--Absorption Costing (Costing Sys—
tem)/Process Costing (Costing
Method) /Standard Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Category 2 (Capital)
210--Maintenance Buildings
211-—Maintenance Buildings , Depreciation
212--Maintenance Buildings , Interest
213—-Installed Equipment, Depreciation
214--Installed Equipment, Interest
215--Installed Equipment, Added Cost
216—-Aircraft Depreciation
222——Engine E~ preciation291—-Depreciation , Other
292--Interest , Other
293--Added Cost , Other

Category 3 (Supplies and Equipment)
321—-Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323——Bench Sto .5~ Non-Aircraft
331——Parts , Aircraft
332--Parts , Components
334-—Parts , Engine
341——Tools
342--Aircraft Support Equipment
343--Vehicular  Support , General
344- - res t  Equi pment

1/0/1/0--Direct Costing (Costing System)!
Cannot be Determined (Costing
Meca~ d) /Standard Costing (CostingBasis)/Not  Appli cable (Allocation
Technique )

Category 2 (Capital)
212--Maintenance Buildings , Interest
214--Iribtalled Equipment , Interest
217—- .~ircraft Interest

116



.

~~ 
‘l

TABLE 44--Continued

0/0/ 1/0--Cannot be Determined (Costing
System)/Cannot be Determined
Costing Method)/Standard Costing
(Costing Basis)/Cannot be Deter-

mined (Allocation Techn ique)

Category 2 (Capital)
271--Foreign Currency

1/l/~/0-—Direct Costing (Costing System)!Job Order Costing (Costing
Method) /Standard Costing (Costing
Basis)/Not Applicable (Allocation
Technique )

Category 1 (Labo r)
132--Direct Labor , Servicing

Ca tegory 2 (Cap ital)
2 13--Installed Equipment , Added Cost
218——Aircraft , Added Cost

Category 3 (Supplies and Equipment)
324--Bench Stock , Engine
334——Parts , Engine
342--Airc ra f t  Support Equi pment

0/0/2/0--Cannot be Determined (Costing
System) /Cannot be Determined
(Costing Method)/Actual Costing
(Costing Basis)/Cannot be Deter-
mined (Allocation Technique)

Category 2 (Capital)
221--Foreign Currency

l/0L2/0--Direct Costing (Costing System)!
Cannot be Determined (Costing
Method)/Actual Costing (Costing
Basis)/Not Applicable (Allocation
Technique)

Category 4 (Opportunity Costs)
421--Research and Development
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TABLE 44--Continued

2/0/ 1/0--Absorption Costing ( Costing Sys-
tem)/Cannot be Determined (Costing
Method)/Standard Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique )

Category 2 (Capital)

~~1-—Foreign Currency

2/1/1/0--Absorption Costing (Costing Sys-
tern) /Joh Order Costing (Costing
Method)/Standard Costing (Costing
Basis)/Cannot be Determined (Allo-
cati n Technique)

Category 2 (Capital)
2 15—-Insta l led Equipment , Added Cost
216——Ai rcraft Depreciation

2/0/2/0--Absorption Costing (Costing Sys—
ten~ /Cannot be Determined (Costing
Method )/Actual Costing (Costing
Basis)/Cannot be Determined (Allo- H
cation Technique)

Category 1 (Labor)
T12--Direct Labor, Fringe Benefit Costs
114--Direct Labor , Non-Aircraft

Catecor~y 2 (Capital)
217-—Aircraft Interest
219--Cost of Parts Retired

Category 3 (Supplies and Equipment)
311--Aircraft Consumable Fluids
312--Aircraft Consumable Fluids , Fuel
322--Bench Stock , Aircraf t  Component
323--Bench Stock , Non-Aircraft H,
331-—Parts , Aircraft
332--Parts , Components
333——Parts , Non—Aircraft
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TABLE 44--Ccntinued

2/1/2/0-—Absorption Costing (Costing Sys-
teni)/Job Order Costing (Costing
Method)/Actual Costing (Costing
Basjs)/Cannot be Determined (Allo-
cation Technique)

Category 1 (Labor)
111——Direct Labor , Aircraft
112--Direct Labor , Fringe Benefi t  Costs
113--Direct Labor , Components
115--Direct Labor , Aircraft Engines
122--Direct Supervision
131--Direct Labor, Inspection
132--Direct Labor , Servicing
140-—Contractor Maintenance/Services
191--Labor , Other

Category 2 (Cap ital)
219——Cost of Parts Retired

Category 3 (Supplies and Equipment)
300--Custodial Supplies
321—-Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
324--Bench Stock, Engine
341——Tools

Category 5 (Miscellaneous Costs)
511——Utilities

2/2/2/0--Absorption Costing (Cost:ng Sys-
tem)/Process  Costing (Costing
Method)/Actual Costing (Costing
Basis)/Cannot be Determined (Allo-
cation Technique)

Category 2 (Capital)
219——Cost of Parts Retired
292——Interest , Other

Category 5 (Miscellaneous Costs)
511——Utilities
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TABLE 44--Continued

2/0/0/ 1--Absorption Costing (Costing Sys-
tem) /Cannot be Determined (Costing
Method)/Cannot be Determined (Cost-
ing Basis)/Labor (Al location Tech-
nique)

Category 4 (Opportunity Costs)
418--Awaiting Maintenance , Non-Maintenance

Duties

2/2/2/4--Absorption Costing (Costing Sys-
tem)/Process Costing (Costing
Method)/Actual  Costing (Costing
Basi ;)/Material (Allocation Tech—
niq~~~)

Category 3 (Supplies and Equipment)
300—-Custodial. Supplies
311—-Aircraft Consumable Fluids
312--Aircraft Cohsumable Fluids , Fuel
321—-Bench Stock , Aircraft Airframe
322--Bench Stock , Aircraft Component
323--Bench Stock , Non-Aircraft
324--Bench Stock , Engine
331--Parts , Aircraft
332--Parts , Components
333--Parts , Non—Aircraft
334--Parts , Engine
341——Tools
345--Storage Equipment

analysis as to which of two of the major MBO 9-2 subgoals

each of the cost element/recording techniques would match.

Cost elements. The most significant differences in mili-

tary versus civilian recording systems came from the cost

element area , though in certain categories there was also

substantial agreexuent (table 45). In Resource Category 1

(L abor) , for instance , cost elements relating to

“Morale and Welfare ” were directly recorded against
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TABLE 45

RESOURCE CATEGORIES (MAINTENANCE COST ELEMENTS)--
ALL SOURCES

Code and Definition AF Civ Mu

Labor
100——Morale and Welfare X
111——Direct Labor , Aircraft . . .  x x x
112—-Direct Labor , Fringe Benefit

Costs x x x
113--Direct Labor , Components . .  x x x
114——Direct Labor , ~con-Aircraft .  x x x
115--Direct Labor , Aircraft Engines x x x
121--Salaried Management and Staff x X

122——Direct Supervisio’i x x x
131——Direct Labor , Inspection . .  x x x
132—-Direct Labor , Se rv ic ir i~ . .  x x x
140——Contractor Maintenanc~ 

‘

Services x x x
191--Labor , Other x x x

Capital
210——Maintenance Buildings     x
211——Maintenance Buildings ,

Depreciation x
212--Maintenance Buildinys , Interest x
213——Ins ta l l ed  E.~ui pment ,

Depreciat~.on x
2 1 4 — — In st a l l c d  Equi pment , in tere:~t I x
215——Installed Equipment , Add~ d Cost x x x
216-—Aircraft Depreciation . . .  x
217——Aircraft Interest I x
218——Aircraft , ~ CiuL . Cost ~

.- x x
219——Cost or Parts Retirt~d     x X x
220--Engines , Added Cost x x x
221-—Foreign Currency x
222-—Engine Depreciatic~i x
291--Depreciation , Other x
292——Interest , Other x
293--Added Cost , Other x x x

Supplies and Equipment.
300-—Custodial Supplies x
311--Aircraft Consumable Fluids .  x x x
312-—Aircraft Consumable Fluids ,

Fuel x x x
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TABLE 45--Continued

Code and D e f i n i t i o n  AF Civ Mu

Supplies and Equipment
321—-Bench Stock , Aircraft Airframe x x x
322——Bench Stock , Aircraft

Component X X X
323--Bench Stock , Non-Aircraft .  x x x
324--Bench Stock , Engine X X X
33~ -—Parts , Aircraft x x x
33.--Parts , Components x x x
333-—Parts , Non—Aircraft x x x
334--Parts , Engine x x x
341--Tools x x x
342--Aircraft Support Equipment .  x x x
343--Vehicular Support , General .  x x x
344—-Test Equipment x x x
345--Storage Equipment x
351--Weapons Equipment , On-Equipment x x
352--Weapons x x

Opportunity Costs
411--Awaiting Parts x x x
412--Awaiting ~ aintenance ,

Maintenance Duties x x x
413--Awaiting Maintenance , Lack of

Facilities X X
414--Awaiting Maintenance , Lack of

Funds x x
413--Awniting Main’enance , Lack of

Tools x x
416--Awaiting Maintenance , Cannot

Duplicate Malfunction . . .  x x
417--Awaiting Maintenance, Lack of

People , Overload x x
418--Awaiting Maintenance ,

Non-Maintenance Duties . . .  x x x
419--Awaiting Maintenance , Other  x x
420--Awaiting Maintenance , In Work x x
421-—Research and Development . . . X
499--Extraordinary x x

Miscellaneous Costs
511--Utilities x x x
531--Adm inistrative Supplies and

Services X X X
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maintenance activities in the civilian industry but were

not recorded by any military service. The military serv-

ices , on the other hand , charge their higher-level execu-

tive salaries against maintenance operations , while airlines

do not but appear instead to cost those resources at a

higher level in the organization than local maintenance.

In Resource Category 3 (Supplies and Equipment) ,

too, there is substantial agreement . In only four areas

were there differences. Civilian airlines directly attri-

bute janitorial supplies and fuels equipment costs to main-

tenance activities while the military does not. For the

latter difference , this may be a reflection of the fact

that the fuels organizations are not part of the mainte-

nance organization in the military but are in civilian

industry . It is obvious that the military would record

weapons costs while the civil air carriers would not, which

accounts for the other two differences in Resource Cate-

gory 3. While in Resource Category 5 (Miscellaneous Costs)

there was no difference , in Resource Categories 2 (Capital)

and 4 (Opportunity Costs) , there was substantial differ-

ence.

In recording Capital costs for  maintenance equip-

ment , buildings , aircraft , and vehicles , the civil air

carriers record all capital charged (modification or demod-

i f ica t ion) , interest and depreciation against the
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maintenance organization . Al though the Army and Navy did

not , the Air Force did record capital changes in eng ines ,

aircraft , and installed equipment as a result of TCTO or

modification. The Air Force also recorded costs of obso-

lescence.

With respect to Opportunity Costs, the reverse

appears to be the case. The military services , especially

the Air Force , had comprehensive recording and reporting

systems to continuous j monitor resource availability or

non-availability . The non-availability portion represented

a restriction in the use of the resource , therefore  an

Opportunity Cost . This reflected the military requirement

that it be ready for cont. ngencies and therefore must be

aware of its resource availability. The civil air carriers ,

on the other hand , did not have an extensive Opportunity

Cost structure . Additionally , what Opportunity Costs were

measured were mainly Labor Costs for labor not available or

not performed , as ir~ jury duty , training , and vacation time.

This appeared to reflect a philosophy of recording produc-

tivity as opposed to recording for a restriction in

resource availability .

Cost recording techni iucs. The main difference between

civilian and military cost recording techniques appeared

in the rancje of techniques in use. The military systems

were relat~.vely concentrated in Direct Costing Systems ,
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with some additional preference for Actual Costing Basis as

opposed to Standard. The Air Force itself was even more

concentrated , using primarily Direct Costing Systems and

Actual Costing Bases as depicted in coded form ii table 46.

On the other hand , there was h’ss concentration visible in

the civilian reporting technique and a wider range of tech-

niques in use , especially in Absorption Costing techniques . 
,,
/
‘

In other aspects , there nopears no significant dif—
/
,/

ference between the recording tech ~iiques in use by the mi~-

tary and c iv i l ian  a i r c r a f t  mai ntenance organizations . ,.‘

/

Cost recordine techi iiassocjated cost e1en~
’nts.

Overall , there was ~ittlc suinilicant difference between

the way resources are c O s t v ~ bt: ’ ‘~een m i l i t a r y  and civil ian

aircraft maintenai~:a or~ nizitions. What differenct., did

exist reflectc J the dir fei .’nc~’s between either the cost ele-

ments or recordin~ ~c c h n i ; ~~~n alone (tible 47). There were

some minor differences no t ’ : , i specially within the most

prevalent technique , 1/2. 2, 0 , I.d rect Costing (Costing Sys-

tem)/Process Costing (Costing ‘~ethod)/T~ctual Costin~ (Cost-

ing Basis)/Not Applicable (Allocation Technique). For

example , the milita ry serv i ces used the technique for most

of the parts and supplies cost elements while civilian air-

lines did not. Another minor difference existed in the

application of cost recording techni~.jue 2/2/2/1, Absorption

Costing (Costing System)/Process Costing (Costing Method)/
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Actual Costing (Costing Basis)/Labor (Allocation Technique).

The military , the Air Force especially , used this recording

technique for more parts and supplies subcategories than

was the case in the c ivi l ian air l ines . Civilian airlines ,

on the other hand , used more of other recording techniques

for these parts and supplies oobcategories .

The research~a~estions answe~ ed. As indicated in Chapter 1,

this study was -~-o i:~swer three basic questions :

1. What c-o:- L elements were available to measure

a i rc ra f t  Ir ot ~~’ ince :c-~ ts?

2. What cost record ing  techniques were available

to convert ma~o~ C.i.’a:.-.1t: -~ ,st elf. r:tents to useful information?

3. Tr-~ .\‘n.1ch Sub -JO- ~o of MBO ~
‘--2 would the cost

el ‘oConts ‘si—Ply?

‘10 a1~s- -~r tho f i r s t  to-.o 01 these requires the

review aid sem3ntic C.~;1t0T4t ) l1aI y sio  cf all available data

so as to produce a lis t  of th-: elements and techniques in

use by th-.) aircraft maintenance population . Tables 42 and

43 (pages 107-109) prc.’i~1e the answers to research ques—

t ons 1 a’~c~ :~ in tab u~ ~r forr::  -

‘ro discern tac an~~.-er to question 3, the final list

of cs t  cle3’Ieni S oad to be es~aluated as to whether each

cC-:lbLflatio l was mo ’--- logically cateaorized as program

in format ion , mar agernent control information , or both.

This w.~s accornplsshed ~ reviewing each of the cost element
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codes and asking whether or not the resource subcategory

could be expected to directly and quickly vary with

increases or decreases in aircraft operations (flying

hours , sor t ies) .  If the answer ~•‘ere “no ,” then the other

four data dimensions-—Pro -ision , Timeliness , Responsibil-

ity , and Causality—-were evaluated (yes or no)1 and the

resultant categorization (0eo-cte i .

Table 48 indicates t-l~ t~sswers to that research

question . Code sets are 1i~;to d under program information ,

management control information , or both .

In analyzing the resuit~ of the caterorization , a

pattern seemed to 03 00Cse . ‘l hc-sc: cost elenonts , i~csourco

Categories 1 (Labor) and (ru- Ulies and Lqoi~ ment) were

mainly dctcor~inc i to be for ro~~~-q -ot control purposes -

Resource Category 4 (C’p c r~~:~~it. ’ (“-stb ) was evenly divided

between man~~;eme~3t ano nrouran . inl~~rr1dtiofl, w~th several

subcategories list-.)d as “both .” Resource Category 2

(Capitali wa5 I- .~~ ’-o~ considcr, o program cost.

These c~ t&~ Joxi3ation findings are borne out in

other literature and in accounting principles.

1The “Zoo’ or “No ” (V or N) indications in tab]e 48
denote ; More Precision = Yes , i C S S  = :1o ; More Timely = Yes ,
Less = No; More Direct Respon’~i~:i1ity Yes , More Indirect =
No; More Direct Causalily = Yes , M ore Indirect  = No.
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Direct material  and labor costs can be specifically
identified with some quantity of products or vary so
closely - - - that a direct relationship i~ presumed to
exist. Direct material and labor costs thus fall
within the variable concept 114:55].

Resource Categories 1 (Labor) and 3 (Supplies and Equip-

ment) fall into the direct or variable areas that were

basically designed to internal Ftanagement needs- -management

control. On the other hand ,

In contra—distinction to direct costs , an overhead
(or indirect) cost may be defined - - - as those costs
originating from production-related expenditures but
which cannot be airectly associated with the products
being produre:1 114:55] .

Resource Category 2 (Cap~ta1) and parts of the other cate-

gories , especially 4 ~ -mtunity Costs), fall into this

area of indirer’- costs ohat are the 1’asic costs included

in a perspectiv~ or ongo~ rc~ prccram . These were more appli-

cable for future prograxmrliny or strategic planning than for

management control -

Summa~~

In  th i s  chapter  ha’ie Lcen summarized the observa-

tions and f in d in g s  g leaned f~ un semantic content analysis

of literature thot was made available from the Army , Navy ,

Air For -cc , CAB , and responding civil air carriers. Addi-

tionaily , an analysis was :-erformed to highlight the sig-

nificant differences between military and civilian cost

elements , cost recording techniques , an~ combinations of

co-st ei~-m’~r .ts and cost recording techniques extant in the

L50 
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data available. Finally, the total lists of cost elements ,

cost recording techniques , and categorization of resource

categories into “management control” and “program ” applica-

tions were used to provide the answers to the research

questions posed in Chapter 1.
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Chapter  4

CONCLUSIONS AND RECOMMENDATIONS

Overview

ii~ this ch apter , the researchers endeavor to place

in perspective the findings and observations gained through

the semantic con tent analysis of maintenance cost informa-

tion from military and civilian aircraft maintenance organi-

zations. Additionally, the researchers suggest some

directions future research mioht take for maximum benefit

to the Air Force.

Conclusions

In Chapter 3 , the research mcthodology yielded

responses to the three r~ search ~iu ~~:~ dons - In the case of

the first cju~ stion , the response was a list of maintenance

cost elements tha~: rc- -~reser.ted the resources being costed

by the aircraft c-ai~~tenanc~ acti~ ities in the sample popu—

lation This resource category list provided a core or

dat base from which the various maintenance organizations

have drawn the resource categories that were most applica-

ble to their accounting system . The total list , therefore ,

repi esent~ d the collect~ve -.--‘ii: dom and practice of aircraft

i:~’
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maintenance organizations and therefore represented the

total resources that could have been accounted for.

The list of recording techniques provided in

response to research question 2, “What are the recording

techniques in use by a -~~~~n:t maintaining organizations? ,”

also yielded a list of techniques in use Lv aircraft main-

taining organizations . t , too , was a core or data base

that represented the coLiective wisdom and experience of

the sampled organizations . Since this sample represented

nearly 40 rercent of the civil] ai-i major airline industry

and 100 percent of the milit~~ry aircraft maintenance popu-

lation , the co11ectiv~’ Jist s were c :isidere~i complete .

The response to the thi ‘~d research question also

y ielded e core or d~~oa -
- l is t .  This time cost elements

were each sub jec t ive ly  cateqori .~ec. as ~eero ~~ e f ul  as pro-

gram i n f o r m a tio n , more u se :  11 ~i s - e- cemc- ’-- t cor~t rol  i n f o r -

mation , or bo t~~.

one of t~~. e : ~nn pre:~~ - - o ~ woich the study i.s

based is t h a t  the cost e lements  and cost recordini tech-

niques resul~ ed from ti-~ dr~~ferer~L organiza t ions ’ geo-

graphic an d phys i ca l  en- -  ~- -n mc~ o:.

Consequen t ly ,  the cc- . le c t tv .  L is t s  were considered

as representative of the economic ~ n i  physical environment

of the military servic~ i as well as the civilian mainte-

nance organizations.
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In effect , MBO 9-2 provides DOD agencies with guid-

ance on which cost elements and which techniques were to be

used. As indicated previously , there are two reasons that

Air Force of ficials ought to carefully review the core lists

to develop a more comprehensive cost element and cost

recording syste~u that will meet the req’iirements of MBO 9—2.

First , DOD has determined that the MBO is still unfulfilled.

Second , comparisons between Air Force and other organiza-

tions ’ core cos t elements aud recording techniques revealed

cons iderable disparity -

Rec- mmenaati inS

C a r e fu  - -  an-a lyde of the resul ts  of this research

suggested several future evenues for continued study in

both lono and shc~ t tore .  F i rs t , there were three short—

term research re-commex iclat ions . To f a : ’J tate the Air Force

~hoico of a “bect ’ set of cos L elements and recording tech-

niques fur its use , it is suggested that future research

be direited at -: :ertainir~-.; ‘~he most comprehensive yet

e f f i c i e n t combination o~ clc~m its and techniques to be

select~ d ,  This mi~ 1~t be accomplished through a study that

woulo , for exen~~l2 , examine -~:1ch of the cost element/cost

reco r1i’-~; tech. i iqu e comb~ nationg that  were determined

appl i cah~ a to L . th p;og amming and management control infor-

m a t i o n  to determine which would be the least expensive

me thod of accumulat ing  the greatest rumber of cost elements .
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This could result in a preferred “core” list from which

could be determined a least expensive , most effective mas-

ter reporting and cost collecting system.

In another , but related , area, a comprehensive

study should also be under taken to determine the effec ts

of not costing capital in the Air Force ., A study of Air

Force capital costing would be envisioned to be able to

ascertain the amount of understatement extant in current

Air Force aircraft maintenance costs. For example , in Air

Force maintenance costs , interest is not considered. Yet

monies were paid in consequence of Treasury bills and

bonds , monies which were used jt least in part by the Air

Force. Additionally , depreciation , while not costed in the

Air Force , could , in part ho~ - \.cr , be useful . -~ost think

of depreciation solely es “ . - - a ta~ shield , because it

protects that amount of income ~±cm taxation [19:491]. ”

This definition would , o~ coui~~i, not have been applicable

to the Air Force since it 1ia~ ne i t he r  p ro f i t  nor was i t

subject to taxation .

But the alterri te consideration that depreciation

is “a process of a11ocati~ n , not of valuacion [3:141]”

might be useful . The alloc—~~ion process in this case is

one of allocating or dividing the cost of an asset, like

equipment or aircraft , over i~ s us€~~ul life. The useful

life of an asset is
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limited for one of two reasons : deterioration ,
which is the physical process of wearing out; and
obsolescence which refers to loss of usefulness
because of the development of new equipment or pro-
cesses, changes in style, or other causes not related
to the physical condition of the asset 13:14lJ .

Since the Air Force , with heavy investment in high

technology fixed assets , is extremely susceptible to both

deterioration and obsolescence and since depreciation

refers to both concepts , it could be of significant man-

agement value to indicate how quickly or slowly the useful

life of ~;he Air Force asset base is being depleted or is

becoming technologically outdated (3:142).

Another suggested research area relates to an

alternate use for sel lantic content analysis. During the

researchers ’ ro~ iew of r~rlitary and civilian maintenance

publications , it was noted that much duplication of infor-

mation reporting systems appeared to occur in the military

directives nor was that dup lication easily determined. In

many cases it appeared that different itc-or or costs were

being requested ; but when coded , the information required

by a higher author:ty duplicated other data requirements .

Semantic content analysis could be used to determine what

and where such content duplication exists.

in he long term a program to impro ~: the Air Force

aircraft maintenance cost- recording system should include a

three-phase research effort. This study represented the

* 
first phase of that- effort , identifying what cost elements ,
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cost recording techniques , and combinations of cost record-

ing technique s and cost elements exist in the aircraft

maintenance population .

A second part or phase of the research effort

should consider the elu-lent and technique “needs” of the

Air Force--in other words , what cost elements and cost

recording techniques are needed by the Air Force for use

at local and higher Levels in makinj both program decisions

and the daily controlling of main ’: nance operations .

A third research effort would be directed toward

determinin~ the most eftective and efficient technique

available Lo~ providing the i ’ :irmation needed by Air Force

maintenance managers -

In essence , this pr~ cos- 
-
~~~ rhrce-phase research can

provide an outline ~or ~n -eircL aft maintenance economic

decision model , which could hel managers understand the

financial parameters around which the most economic air-

craft maintenance decisions could be made .

S uminary

In this chapter , the research concluded from the

findings that there is a core list of cost elements , cost

recording techniques , and e l -  ~nt enc~ technique c’ombina-

tions that represents the “wisc~om of the group .” The exist-

ence of such lists suggests further short- and long-term

research into the most effective and efficient information
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output and the most effective and efficient method for

extracting those cost elements . It was also suggested that

the methodology used in this research , semantic content

analysis , might also be applied to determine where and what

duplicative information is required by higher authority .

Finally, for the long term , consider a three-phase research

effort, this research being the first phase, to also deter—

mine what the Air Force needs in the way of cost elements

and accounting techniques , followed by the third effort,

which is developing an economic decision model for USAF

maintenance managers.
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DEFINITIONS

1. Absorption Costing: “A system of measuring . . . costs
that assigns a fa i r  share of production costs of mate-
rial , labor , variable factory overhead , and fixed fac-
tory overhead to the product 111:710).”

2. Actual Costing: An accounting system where costs are
recorded as they actually were.

3. Direct Costing: “A system of measuring . . - costs
that assigns variable production costs of material,
labor , and variable factory overhead to the product
unit cost [11:732].”

4. Direct Cost:~~ 
“ . - . items of costs that are specifi-

c~iI1y trar-eab e to or directly caused by a cost objec-
tive [3:307].”

5. Indirect Costs: ‘
. - . elements of costs that are

associated with or c used by two or more cost objec-
tives jointly , but tha t are not directly traceable to
each of them individua lly [3:308]. ”

6. Job Order Co~~ 4:~~~ An accounting system which provides
f~r a separate record of the cost of each particular
quantity of product that passes through an organization
(29:513).

7 Maintenance Cost_Elements : Those elements which
reflect the cost of mai ntaining aircraft , material,
labor , or services.

8. Process Costing: “A method of determining the unit
cost of manufacturing where production costs are
divided by units produced during a given time period
111:726).”

9. Standard Costing: An accounting system where costs are
recorded at what they should have been rather than what
they actually were (3:358).

10. Variable Costs. “Costs that vary in total dollar amount
ii~~direct proportion to changes in production volume.
The cost per unit of output is constant over the rele-
vant range of activity [11:732). ”
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SEMANTIC CONTENT ANALYSIS CODING SYSTEM--
DEFINITIONS

A. Digit 1: Weight Factor

0--No Indicated Strength . This code was used when the

researchers could not ascertain the importance of a mainte-

nance cost element to an organization ’s cost accounting

system. An example of a phrase that was recorded as No

Indicated Strength follows : “It is emphasized , however,

that the summary is principally a local document for local

management use [54:4-28] .”

1—-Weak . This code was used to indicate by-product or

“ni ce-to-have” information generated by a cost accounting

system. Phrases which contained the word “optional” or the

word “may ” were keyed to this code. An example of a phrase

that was coded as Weak follows : “Standard burden rates may

be employed for quarterly allocation of maintenance burden

provided the rates are reviewed at the close of each fiscal

year , at least [39:lC—2] ”

2--strong . This code was used to indicate the portions

of an organization ’s aircraft maintenance cost accounting

system that were identified , for example , as “vital ,”

“impoxtant ,” or “urgent. ” An example phrase recorded to

this code follows :
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- provides for the Department of the Army Staff
and commanders at all levels , information as to the
readiness status of equipment in the hands of using
organizations , identification of reasons for shortfalls
and provides a basis for corrective action 152:3-91.

B. Digit 2: Resource Categories

1—-Labor . This code was used whenever labor or person-

nel costs were indicated , whether management or direct

maintenance effort. Also included were peripheral labor

costs-—fringe benefits , morale and welfare activities , and

insurance (39:10—1 ,11—1) -

2--Capital. This code was used to reflect capital

costs of providing maintenance. This included costs

associated with buildings , installed equipment and mobile

equipment, depreciation , and interest on borrowed money .

3--Supplies and Equipment . This code was used to

record material costs in maintaining and operating the

aircraft support equipment and to support the maintenance

organization.

4--Opportunity . This is the cost code of resources

foregone as a result of decisions made . This code included

not only those resources (revenue) foregone, but also those

current resources foregone when providing for fu ture  reve-

nue as in the case of research and development (7:9-11).

Too, it included “non-available ” time (lost or restricted

use) which resulted from maintenance difficulties .

9--Miscellaneous . Codes in this category were used to

record costs in categories which were not directly
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identifiable with other categories or which were shared

between several categories.

C. Digits 3 and 4: Resource Subcategories

Category 1 (Labor)

Subcategory

F 00--Morale and Welfare. This code was used to record

costs associated with items which “ improved” employee

morale and welfare. This included , for example , birthday

leave (32:24).

11--Direct Labor , Aircra ft . This code was used to indi-

cate the direct maintenance man-hour costs expended to

repair aircraft. Specifically , “ . . - direct labor is (was ]
defined as the ‘touch ’ labor of personnel actually perform-

ing the tasks or operations associated with the process

[5l:2—12J .”

12--Direct Labor , Fringe Benefit Costs. This code was

to indicate vacation pay , dismissal compensation, pensions,

etc. An example of a phrase which was coded as Direct

Labor , Fringe Benefit Costs , follows:

- - compensation , including vacation and sick
leave pay of instructors and personnel in an of f - the-
job training status; direct maintenance personnel corn-
pensation not assigned to specific projects ; and
vacation or sick leave pay of direct maintenance
personnel ( 3 9 : 1 2 — 6 ) .

13--Direct Labor , Components. This code was ‘:sed to

indicate the direct maintenance man-hours expended to

164

_--

~

- -

~

--

~

--—__--

~ 

-



r

repai r aircraft  parts off the aircraft . An example of this

code is component testing.

14--Direct Labor , Non-Aircraft. This code was used to

record cost elements associated with direct man—hours

expended on other than a~rcruft items. Examples of these

other than aircraft items include support equipment, test

equipment, vehicles , and stands .

15——Direct Labor , Aircraft Engines. This code was used

to indicate direct maintt~nar.cL man-hours expended to repair

aircraft  engines.

21—--Salarieu ~- u t i J c m e n  a:  Staff. This code was used

for costs recorded to rnan~~~~~ : -  at a:.-i staff hut distinct

from the direct management/s~ pLrv1s1ori of the maintenance

work force.

22-—Direct Supervisioz~. This code was used to record

costs associated with supervision other than those under

code 21.

31-—Direct Labor , Inspection . This code was used to

indicate direct man—hour- expended in the inspection of

aircraft and engines . 1t did not include “touch labor”

(i.e., hands-on labor).

32--Direct Labor, Servicing. This code was used to

indicate direct man-hours incurred on the ground incident

to readying for arrival and take-off of aircraft. It

includes fueling and parking of aircraft.
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40--Contractor Maintenance/Services. This code was

used to indicate direct labor costs per the provisions of

maintenance/service contracts .

91--Labor, Other.

Category 2 (Capital)

Subcategory

10-—Maintenance Buildings . This code was used to m di-

cate the cost of buildings dedicated to maintenance use.

11-—Maintenance Buildings , Depreciation)- This code

was used to indicate depreciation costs associated with

buildings dedi cated to maintenance use.

12-—Maintenance Buildings , Interest. This code was

used to indicate interest on borrowed money for capital

improvements or construction of maintenance-dedicated

buildings .

13—-Installed Equipment , Depreciation. This code was

used to record the cost of installed equipment.

1CAB defines depreciation as follows :

Depreciation (of depreciable property and equip-
ment)---the loss in $crvice value , not restored by cur-
rent maintenance , incurred in the course of service
from causes known to be in current operations , against
which the carrier is not protected by insurance , and
the eftect of which can be forecast with reasonable
accuracy . The causes of depreciation include wear and
tear , decay , action of elements - . - [39:03—3) .
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14--Installed Equipment, Interest. This code was used

to indicate interest costs on borrowed money in support of

installed equipment.

15--Installed Equipment, Added Cost. This code

reflected the added cost of equipment, called “betterment”

by the CAB. Specifically ,

When superior parts are substituted for old parts
in existing units of property or equipment as an inci-
dent to normal maintenance operations where normal
retirement procedures are not practicable , the excess
cost of the new parts over the estimated current cost
of new parts of the kind replaced shall be charged to
the related property and equipment account [39:2-5) .

Equipment TCTOs were included in this code.

16--Aircraft Depreciation . This code was used to indi-

cate depreciation costs associated with aircraft.

17--Aircraft Interest. This code was used to indicate

interest costs on borrowed money in support of aircraft.

18--Aircraft , Added Cost. This code reflected the

added cost of aircraft. (See explanation of “betterment”

under Installed Equipment, Added Cost, above.) Aircraft

(airframe) TCTOs were included in this code.

19--Cost of Parts Retired . This code was used to indi-

cate , as a Capital expense , the cost of parts retired due

to obsolescence/deterioration .

20--Engines , Added Cost. This code reflected the added

cost of engines. (See explanation under Installed Equip-

ment, Added Cost, above.) Enoir.e TCTOs were included in

this code.
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21--Foreign Currency . This code was used to indicate

costs or revenues due to the exchange of foreign currency

(40).

22--Engine Depreciation . This code was used to indi-

cate depreciation costs associated with engines.

9l---’Depreciation , Other.

92-—Interest, Other.

93--Added Cost, Other.

Category 3 (Supplies and Equipment)

Subcategory

00--Custodial Supplies. This code was used to indi-

cate costs of janitorial supplies in addition to degreas—

ing aircraft and facility-cleaning equipment and supplies .

For example, CAB has an account entitled “Shop and

Servicing” in which “ . . . the cost of supplies and expend-
able small tools and equipment used in maintaining, servic-

ing and cleaning property or equipment . . - [39:12—11].”

11—-Aircraft Consumable Fluids. This code was used to

indicate the costs of hydraulic fluid, oil , and grease used

in the repair/maintenance of aircr aft , engines , components,

and support equipment.

12--Aircraft Consumable Fluids, Fuel. This code was

used to indicate the cost of fuels used in the repair/main-

tenance of aircraft, engines , and support equipment.

21--Bench Stock , Aircraft Airframe. This code was used

to indicate costs of the bits-and-pieces hardware , i.e.,
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safety wire , seals , screws, nuts and bolts , that were used

for the airframe itself.

22--Bench Stock , Aircraft Component. This code was

for recording bits—and—pieces costs for aircraft sub—parts

or components that are normally removed from the aircraft

and taken to specialized shops for repair.

23-—Bench Stock , Non-Aircraft. This code was used

for recording bits-and-pieces costs for support equipment

and maintenance vehicles .

24--Bench Stock , Engine . This code was used to indi-

cate costs of th.2 bits—and-pieces hardware , i.e., safety

wire , seals , nuts and bolts , that were used in the repair

of engines.

31——Parts ,1- Aircraft. This c-ode was used to indicate

costs associated with the a i r c r a f t  parts , other than bench

stock , that  were repaired , removed , replaced , or condemned.

32--Par ts ,~- Components . This code was used to indicate

costs associated wi th  pa r ts remo’~ed , other than bench stock ,

repaired , and/or rep laced from a i r c r a f t  components not

installed on the aircraft.

“The cost of transporting property to and from
shops for repair and maintenance shall be included as a
part of the cost of materials and supplies used in the
repair or maintenance of such property and equipment.
Transportation charges , customs and duties , etc., shall
be included in the cost of repairs and maintenance oper-
ations when made by outside parties [39:10—1).”

169

C

--- - - — -  _ _ _ _ _ _



33--Parts,1 Non-Aircraft. This code was used to indi-

cate costs associated with parts , other than bench stock,

removed and repaired on other than aircraft or aircraft

components. This included parts costs for vehicles and

support equipment.

34—-Parts ,’ Engine. This code was used to indicate

costs associated with engine parts , other than bench stock ,

that were repaired , removed , replaced , or condemned.

41--Tools. This code was used to indicate costs of

tools, including issued personnel tools and special jigs,

dies , and templates.

42——Aircraft Support Equipment. This code category was

used to indicate costs associated with, for example, the

mobile electrical power generators used for starting air-

craf t, compressed air and hydraulic pressure equipment also

used for starting engines , and stands , jacks, and ladders

used by maintenance personnel.

43--Vehicular Support , General. This code was used to

indicate costs associated with automobiles , trucks , and

heavy maintenance-support vehicles used to support mainte—

nance operations.

44--Test Equipment. This code was used to indicate

costs of equipment used to test, inspect, and calibrate

aircraft components and tools .

1lbid.
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45--Storage Equipment. This code was used to indicate

costs associated with equipment used in storing and dis-

tributing fue l, oil , and water. Included were fuel bowsers

(mobile fuel disposal tanks).

51--Weapons Equipment , On-Equipment. This code was

used to indicate costs associated with weapons equipment

such as stores pylons .

52-—Weapons . This code was used to indicate costs asso-

ciated wi th  weapons themselves .

Category ~ (Opportunity Costs)

Subcategory

11--Awaiting Parts . This code was used to indicate

costs associated with labor hours lost due to pcrts not

being available for repair.

12--Awaiting Maintenance , ~iaintenance Duties. This code

was used to indicate costs associated w i t h  l-~bor hours lost

due to a shortage of skilled main tenance  personnel , mainte-

nance personnel being in training , maintenance personnel

being on alert , and maintenance personnel flying .

13——Awaiting Maintenance , Lack of Facilities. This code

was used to indicate costs associated with labor hours lost

due to not having facilities . These costs stem from lack of

support equipment , lack of transportation equipment , etc.

It also included costs attributed to lack of technical data.

14——Awaiting Maintenance , Lack of Funds . This code was

used to indicate casts associated with the uneconomical
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repair of a part, component, etc . For example , if a radar

set was deemed uneconomical to repair at base , it would be

sent forward to depot for repair. The costs associated

with the loss of the asset were recorded under this code.

15--Awaiting Maintenance , Lack of Tools. This code was

used to indicate costs associated with labor hours lost

when no further work can be accomplished without a particu-

lar tool.

16--Awaiting Maintenance , Cannot Duplicate Malfunction .

This code was used to indicate costs associated with labor

hours lost testing a piece of equipment that was deemed

inoperable when , in fact , nothing was wrong with it.

17--Awaiting Maintenance , Lack of People , Overload .

This code was used to indicate costs associated with air-

c raf t , engines , support equipment not being operationally

ready due to maintenance personnel working on other pieces

of equipment.

18--Awaiting Maintenance , Non—Maintenance Duties . This

code was used to indicate costs associated with labor hour s

lost due to maint~ nance personnel not being available due to

leave , sickness , base detail , etc.

l9--~’.’.aiting Mairtenance , Other.

20--Awaiting Maintenance , In Work . This code was used

to indicate costs associated with a piece of equipment not

being operationally ready.
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21--Research and Development. This code was used to

indicate costs associated with research on maintenance-

related items. It included training expenses associated

with new equipment.

99--Extraordinary. This code was used to indicate

costs associated with costs beyond normal or expected main-

tenance. Specifically, thio code was used with the phrase ,

“when an aircraft or aeronautical equipment is suspected to

have been contaminated - - . [43:1-32] .”

Ca tegory 5 (Miscellaneous Costs)

Subca tegory

11—-Utii tt ies .  This code was used to indi cate costs

associated with electrical power , water , and g o ;  at tributed

to and/or allocated to r .a i n t e n a n ce  f a ci l it ie s .

31--Admin is t ra t ive  Supplies  and Services .  This code was

used to indicate costs associated wi th  o E f i c e  supplies and

equi pment directly dedicated to maintenance personnel .  This

included , for  example , a i r c r a f t  forms ; f i l i n g  and writing

utensils needed to f i l l  out these forms ; and paper clips ,

paper , and pens for maintenance st~ ft . This cost is

recorded as a p~ rt of CAB ’s cost category , Maintenance

Burden , which includes “ . . - expenses specifically related

to the adminis trat ion of main tenance  stocks and stores , the

keeping of pert inent  maintenance  operations records . -
[39: 10— 1]. ”
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D. Digit 5: Costing Systems (Definitions are in Appen-

dix A.)

0--Cannot be Determined.

1-—Direct Costing.

2--Absorption Costing . An example of a phrase which was

coded as Absorption Costing was “maintenance burden shall be

allocated thereto on a pro rata basis [39 : 10— 2 ] . ”

E. Digit 6: Costing Methods (Definitions are in Appen-

dix A.)

0--Cannot be Determined .

1--Job Order Costing. An example of a phrase which was

coded as Job Order Costing was “the cost of direct labor ,

shall be recorded on running job orders or tickets

covering repairs and periodic inspection - . - [39:10-1].”

2--Process Costing.

F. Digit  7: Costing Basis (Definitions are in Appendix A.)

0--Cannot be Determined.

1--Standard Costing. An example of a phrase which was

coded as Standard Costing follows : “Standard burden rates

may be employed for quarterly allocations [39:10-2].”

2--Actual Costing .

G. Digit 8: Allocation Techniques.

0--Cannot be Determined/Not Applicable. The Not Appli-

cable code was used with Cost System ’s Code , Direct. The

Cannot be Determined code is self-explanatory.
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4--Material. This code was used to indicate cost allo-

cations based on the amount of raw materials used by a

maintenance organization as compared to other maintenance

organizations .

5--Activity . This code was used to indicate cost allo-

cations based on the total services produced versus that of

other organizations.

6--Aircraft Hours . This code was used to indicate cost

allocations based on hours flown. An example of a phrase

which was coded as Allocation Technique , Aircraft Hours ,

follows : “
. . . on the reverse basis wherein a provision

for maintenance is charged to expense and credited to a bal-

ance sheet reverse account as the aircraft is operated

[Appendix H: United Airlines]. ”

175 

~~—- --~~~~~~~~~~~~~~~
- — - 

~~~--- ----



- - 

APPENDIX C

176

L -_  ~~~~~~~~~ - -~~~~~~~ - --~~~~~~~~~~~~- - -~~~~~~~~~~— ~~ -~~~~--~~~~~



_________________  
____ ____-~~~~~~~ - -- 

I
AIR CARRIERS

Interstate : Air Missouri
Airmont

Air Midwest Air Nebraska
Air New England Air New Ulm
Alaska Airlines Air South
Allegheny Airlines Air Sunshine
Aloha Airlines Air Wisconsin
American Airlines Alair
Aspen Airways Alaska Aeronautical Indus-
Braniff International Airways tries
Continental Airlines Albany Air Services
Delta Airlines Alector Airways
Eastern Air Lines All Island Air
Frontier Airlines Altair Airlines
Hawaiian Airlines Axnistad Airlines
Hughes Airwest Antilles Air Boats
Kodiak Western Alaska Airlines Apollo Airways
Munz Northern Airlines Arkansas Airlines
National Airlines Astro Airways
New York Airways Bar Harbor Airlines
North Central Airlines Brandt Air
Northwest Orient Airlines Bri t t  Airways
Ozark Airlines Brower Airways
Pan American World Airways Business Aircraft
Piedmont Aviation California Air Commuter
Southern Airways Cal i forn ia  Nevada Airlines
Trans World Airlines Capitol Air Service
United Airlines Cascade Airways
Western Airlines Catalina Airlines
Wien Air Alaska Catalina-Vegas Airlines
Wright Airlines Catskill Airways

Chalk ’s International Air-
Intrastate/Commuter: line

Chaparral Airlines
Aerie Airlines Charter Air Center
Aeromech Coastal Airways
Aero Virgin Islands Coastal Plains Commuter
Air California Cochise Airlines
Air Caribbean Colgan Airways
Air Carolina Columbia Airline
Air Florida Command Airways
Air Gemini Commuter Airlines
Air Illinois ~nnsolidated AirwaysAir Kentucky Crested Butte Air Service
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Crown International Airlines Omni Airlines
Cumberland Airlines Palmas Air
Davis Airlines Pearson Aircraft
Dorado Wings Pennsylvania Commuter Air-
Dovair-Baltimore Airways lines
Downeast Airlines Perkiomen Airways
Eagle Commuter Airlines Phillips Airlines
Eastern Caribbean Airways Pilgrim Airlines
Empire Airlines Pi oneer Airways
Eureka Aero Industries Polar Airways
Execuair Airlines Priority Air Transport
Executive Airlines Provincetown-Boston Air-
Federal Carriers line
Florida Airlines PSA Pacific Southwest
GCS Airlines Airlines
Golden West Airlines Puerto Rico Int’l Airlines
Grand Canyon Airlines Resort Commuter Airlines

— Great Plains Airlines Rio Airways
Gull Air Rocky Mountain Airways
Harbor Airlines Ross Aviation
Hensley Flying Service Roswell Airlines
Imperial Airlines Royale Airlines
Island Pacific Air Royal Hawaiian Airways
Key Airlines Rutland Airways
Lake Central Aviation San Juan Airlines
Lake Havasu A r  Service Scenic Airlines
Lawrence Aviation Scheduled Skyways
Los Angeles Helicopter Airlines Seaco Airlines
Mackey International Airlines Seaplane Shuttle Transport
Mall Airways Semo Aviation

— Marco Island Airways Shawnee Airlines
Merrimack Airways Sierra Pacific Airlines
Mesaba Aviation Skystream Airlines
Metro Airlines Skyway Aviation
Metroflight Airlines Sky West Aviation
Metroplex Helicopter Airways South Central Air Trans—
Midstate Airlines port
Midwest Aviation Southeastern Commuter
Mississippi Valley Airways Airlines
Monmouth Airlines Southeast Skyways
Montauk Caribbean Airways Southwest Airlines
Mountain West Airlines Star Aviation
Munz Northern Airlines Sterling Air Service
Naples Ai r lines Stol Air
Nelson Airlines Suburban Airlines
Nevada Airlines Sun Ai re Lines
New England Airlines Sun Airlines
Newport Aero Sun Basin A~.rlines
Nor-Cal Aviation Swift  Aire Lines
Oahu & Kauai Airlines Trans American Airways
Ocean Reef Airways Trans Commuter Airline
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Trans No Airlines
Trans Mountain Air
Trans Regional Airlines
Trans Western Airlines
Valley Airpark
Valley Air Service
Vero Monxnouth Airlines
Vieques Air Link
Virgin Air
Weiss Aviation
Wheeler Flying Service
Wings Airways
Winniposaukee Aviation
Yosemite Airlines
Zia Airlines
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MILITARY MAINTENANCE COST ACCOUNTING LITERATU RE

AFM 66-1 Maintenance Management

AFM 177-380 USAF Standard Base Level Maintenance
Cost System (B3500)

TM 38—750 The Army Maintenance Management System
(~rAr4Ms)

OPNAVINST 4790.2A The Naval Aviation Maintenance Program
(NAMP) , Volumes I II and IV

TO 00—20-1 Preventive Maintenance Pro~rain GeneralRequirements and Procedures

TO 00-20-2 T~c flaintenance Data Collection System

TO 00-20—2—2 On-EL1uipr1e1~t Yair~tenanc’~ Documentationfor Aircr aft; ~ir—Launc}~ed Missiles;
Ground-L~~ nched Mi ssiles , Except ICBMS ;
Dr or~cs; and Belated T:aining EquipTnent

TO 00—20—2—3 “ t n -E~ u ~prn ent”  Mainter .~ nce Document a—
t f6i’. fc~ ~c1v~.jnced Systerr (ACMS) Air-
craft , r-Launc~~TT1rs~ i1es, Their
MTSs and 2eculi Lr AGE (G5 , G141,
F7RF-4, F/~~7FB-l1 1, and AGM-6 9)

TO 00—20—2—4 Maintenance Documentation fo~ In-Shoj~
Engine ‘ aintenance

TO 00-20-2—7 On-Ecuipmen ~1~ ii~tenance Documentatio:~
for AGE and Trainers

TO 00-20-2-10 Of f-E~ ui pment Maintenance Documentation
for Shop Work , Conventional Munitions ,
and Precision Measuring Equipment

TO 00—20—3 Maintenance Processin~ of Reparable
Property ~nd th~ Repair ~~c1e Asset
Control System

TO 00—20-4 ~~~~i~~~’ation Management Systems
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TO 00—20—5 A i r c ra t t , :n un c ,  and Ai r -Launched  M i s—
Si le I ns~~ect ions ,  F 1 i g h t Reports, and
Support in~j~~aintenance Do cuments

TO 00—20—7 Inspection Systun, Docwnentation, and
Status Reportiny for AGE and Trainin
Equipment (Excluding Intercontinenta
Ballistic Missiles)

TO 00—20—10—2 Reporting Operatiny Tir~e for Selected
Items

TO 00-20—10—4 Base Level Mechanized Time Comj~1ianceTechnical Order Reportiny System

TO 00—20B—5 Vehicle and Base Support Equipment
Inspection and Records Adm inistration

TO 00—20K—i Inspection and Contro l of USAF Shelf-
Life Equipment
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DEPARTMENT OF THE AI R FORCE

AIR FORCC INS’TITUl ( OP TECHNOLOGY (A U g - .

WRIGHT-PATTERSON AIR PORCE •A$E 01410 454~ 3

28 April 1977

X Air line Company
Comptroller
Address

Dear Sir

— For our master ’s thesis at the Air Force Institute of Tech-
nology ’s School of Systems tnd Logistic:;, we are proposing
to identify the optimum basic cos~ elements and cost accou it—
ing techniques llhich could be used to determine the costs of
performing maintenance on Air Force aircraft. To accomplish
this, we will compare and contrast current1y- i~~d Air Force
cost elements and techniques to those cost elements and
techniques used Iiy the airline industry.

Therefore , would you please send us a copy of your policies
and directives which outline the procedures you use to
record t h e  total cC3sts of perform nq maintenance on your
aircraft. We are particularly interested in maintenance
cost recording guidelines used for internal use as well as
for that requireLl by the Civil Aeronautics r4oard.

Sincerel

DERY S. McCA~~~~~~aptain, USAF 1 Atch
Grad te Student Return Envelope

— School of Systems and Logistics

~ 4nJ4~ ~.47t~,ot*
RONALD L. MOORE, Captain , USAF
Graduate Student
School of Systems and LogIstics
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AIR CARRIERS WHICH REPLIED

Interstate:

Aloha Airlines*
American Airlines*
Delta Airlines
Eastern Air Lines*
Frontier Airlines *
Hawaiian Airlines*
Hughes Airwest*
Piedmont Aviation
Trans World Airlines
United Airlirles*
Western Airlines*

Intrastate/Commuter:
Air Kentucky
Catalina—Vegas Airlines
Mackey International Airlines
Metroplex Helicopter Airways
Mountain Wesi- Airlines
Pioneer A irways
Provincetowri-Boston Airline
Star Aviation
Suburban Airlines
Trans American Airways

*Cost data recorded .
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AIR CARRIER LETTER REPLIES

May 12, 1977

Capts . Ronald L. Moore and
Deryl S. McCarty , 77B

School of Systems and Logistics
Department of the Air Force
Air Force Ins t i tute of Techno logy (AU )
W right-Patterson Air 1’orce Base , Ohio 45433

Dear Sirs :

In reply to your letter of April 28, 1977 concerning
aircraf t  maintenance cost ’- , I w i l l  explain our simple
procedure rathe r than send you ou r policies .

We r ecord ~JJ cos t~; o f maintonance on our a i r c r a f t  by
as signing a work order for  each task pe r fo r med in the
Mainte nance Department.  All parts leaving inventory are
charged against a work order , and ~i ll Maintenance Depart-
ment labor is either unallocated (meals, vacation , sick
leave, etc.) or charged to a work order. Therefore , all
costs nf maintenance are sunr~arizcd by work order. The
work order number al1a~is us to monitor coSts by part icular
airc r a f t  number or engine number.

Ii you have any fu r ther  quest ion s , please contac t t.:e.

CPA
CONTROLLE R

GSH:fy
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AmericanAirlines

May 18, 1977

Deryl S. l~tCarty, Captain, USAFGraduate Student
School of Systems and Logistics

Ronald L. Moore, Captain, USAF
Graduate Student
School of Systems and Logistics

Dear Captains McCarty and Moore:

At your request , we arc enclosing copies of the CAB Uniform
System of Accounts and Reports and American Airlines ’ Expense Distribution
Manual pertaining to the recording of the total American Airlines ’
aircraft maintenance costs.

Sincerely

4—
Co~~(on M. O ’De1l~~
Contro l ler-Maintenance and

Engineering

enc.
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~A31tRN AIR LIN~.S INCORPORATtO I INTERNATIONAL AIRPORT I MIAMI , ~ LORIOA 33$40 I 3O3-873~ 3743

~ . ‘ p*t.,sn(~~t
I.hANC I~ t ~~~~~~ ~ AP. t £N*~~

May 24, 1977

Captains D. S. McCarty and R. L. Moore 77B
Department of the Air Force
Air Force Institute of Technology/LSGR
Wright-Patterson Air Force Base , Ohio 4~~433

Gentlemen:

In accordanc e with the request  contained in your
letter of April 28 , 1977 , we have prepared the two
attached exhibit s concern ing  Eastern ’ s policies and
procedures in recording total costs  of pe r fo rming
aircraf t  maintenance.

Over the years , Eastern has developed a highly
complex series of interLtcing computer systems serving
the overall needs of the company rather  than individual
functions such as maintenance costs. Consequently,
each individual function become s an accumulation of by-
products f rom several systems. Orig inal inputs are
designed to lock-in the maximum practical lim it of
information. To provide complete documentation of
all these systems would involve an excessive amount
of detail for your purposes. On the othe r hand , the
attached exhibits provide the general outlines of our
systems together with specifics on key doc ument s in
the maintenance area.

Exhibit I, “Some Determinants of Maintenance
Cost , ” was prepared as a kind of “thoug ht s tarter ” in
the process of identif y ing the t r u l y important factors
impacting maintenance coats. It identifies various
factors under three major categories , viz. , technical,
operation s (aircraf t  movements) ,  and management.
Although these categor ies  are somewhat arb i t rary ,
they do provide some value as an organiz ing device.
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Exhibit U i 0 a much more detailed piece describing
Eastern’s policie s, procedures , and techniques for the
actual determination of total aircraft maintenance costs.
It covers the scheduling of maintenance activities, regula-
tory accounting and reporting, accounting codes (cost
centers, locations, aircraft types, job numbers, employee
numbers), material systems, and labor systems. Each of
the foregoing is described br ie f ly to provide you with a
good idea of the “flow” of information through our various
interfacing systems.

Please feel free to contact me if you have questions
concerning this material and if you need additional
information.

Sincerely,

R. M. Rawls

Attachments

8 Atchs
1. Exhibit I, “Some Determinants of Maintenance

Cost”
2. Exhibit II, Eastern ’s Policies , Procedures ,

and Techniques for the Actual Determination
of Total Aircraft Maintenance Costs

3. Schedule I, Aircraft Operating Expenses
4. Schedule II, Development of an Income State-

rnent Code
5. Schedule III, Master Code Table No. 4—-Air-

craft Type
6. Schedule IV, Job Number Coding System
7. Schedule V , Material Management Systems,

Purchasing and Material Services
8. Schedule VI, Time-Card-Hourly Employees

_ 
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FRONTIER AIRLINES , INC.
b250 . M 1 1 ~~ ~.OAO

DENVER , COLOR.A 1~ O ’ 80207

.JAMC5 T. NURPHY May 5, 1977
CONTRO~~.(P

AFIT/LSGR
Capts. McCarty/Moore 7/B
Wright-Patterson AFB , Ohio 45433

Re: Ycar letter April 28, 1977

Gentlemen:

At Frontier Air l ine s , a l l  costs are collected and recordc d through
the Management Cost Accounting system and I am enclosing a brief
explanation of the system together with listings of organization
and account numbers used .

Maintenance labor costs and costs of material drawn from stores
are identified and collected through a job numbering system used
on time cards ~~~ Material Requisitions which breaks costs down
by typ e of aircraft and work and converts them to proper coding
for Management Cost Accounts and CAB requirements via computer
tables. Copies of this materia l are also enclosed .

These systems permit cost identification and control through
organizational responsibility and by maintenance element. CAB
accounting is contained in the “Uniform System of Accounts and
Reports for Certificat’~c1 Air Carriers” available through the
Superintendent of Documents , Goverrunent Printing Office , Washing-
ton, D.C.

Ve~~
’\~ruly ours,

~~ Th~~~ i>s-. I
Ja es T. Mu rphy

BCR :bp 4 Atchs
Enc losures 1. Managein Cos t Accounting

Sy stem
2. Job Code Manual
3. Explanation of Job Numbers
4. Management Cost Accounts :

Numerical Listing
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May 9, 1977

Capt. Dery l S. McCarty
Capt . Ronald L. Moore
Air Force Institute of Technology
Wright-Petterson Air Force Base
Ohio 45433

Gentlemen:

I am happy to respond to your request for information regarding
our company ’s policies and procedures for maintenance costs.
We follow the CAB ’s Uniform System of Accounts and Reports
for both internal and reporting purposes. The attached paragraph
is a summary of our significant accounting policies that relate
to property and equipment, as published in one of our annual
reports.

I hope this will assist you in your study .

Sincerely ,

Edward S. Nielsen
Controller

ESN :mk

Eric.

1 Atch
Notes to Financial Statements
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May 11, 1977 ~~~~~~~~~

Dept. of the Air Force
Air Force Inst. of Technology (AU)
Wright-Patterson Air Force I3a~~. , Ohio 45433
A t t n :  Dery l S.  McCarty, Ronald L. Moore

Dear Sirs :

The following is in response to Vc)Uf request of Apr i l 28, 1977, for
Ma intenance accounting details .

Enclosed is a spare copy of the CAB regulations relating to financial
and statistical reporting . Inc lud ed therein are Ib’ r’~quirements for
accounting for maintenance CoStS . Generally speak i ng , ! he t ~o regula-
tions provide for considerable detail by aircraft type. A copy of a
recent set of our CAB Form 41 reports is enclosed to help you see
wha t is reported . In  every instance that I am aware of , these account-
ing and report i ~g r~~~ui :*-a ~’ntS ar~ not comp al ib ic  w i t h  the  method s
best sui ted  to m a i n t e n a n ce  oprr ati otis . The most common method of in-
putt ing m a i n t e n a n c e  costs is t h r ou g h  a work order or job order system .

Our sys t~~rn has two (‘)flp~~ i b ’  but d i tl e r ent method s of tracking these
costs. One is r.’ F r  t .d ~~~ , as ‘dow n line ” and requi res tine en rds and
stores issues card~~. J’~i. ot~~,,’r is  a M a i n t e n ,t i cc D a t a  C o l l e c t i o n
System (MDCS ) insti l l e d  in our PUN ma in t ,ndilc ~ base. This system
allows ma i f l t c ! I , f lC ,  ~ it  1 S I ) h I i t ’ }  o I n d i c a t e  t h rough  v a r i o u s  t e rmina l s
what  thcy are d’ ing . I j ~ is f a c i l i t a t e d  h l iii. use of t h e i r  ID
badges w h i c h  are ~•nc ni - ’ t  and in be inserted Iii the terminals 1 a min-
imi ze input ac ’iv ity i~.sI I, r,’:i~~ accuracy. This enables the system
to track time and a t t e n d a ” c .  ‘or pay purposes and to t rack time spent
on specific projects for ~i ist r ibut ion j (lrpores . ~aterials can also
be issued from NIX stores t l i r o t i ~~ I !ie ATI)CS system .

Enclosed are some samples of th~ lists of el igi ble component Over-
haul , Open Work Orders , Open Shop fl~ d i-rs and Standard Job Numbers
that are iii our MDCS computer to ed it t b ’  input—Interact with the
mechanic to help him putrthe rich t am’ - ,; i t of acceptable detail . Also
enclosed is a reduced -;ize copy of the chart mounted above the term-
inals in the shops to f a c i l i t a t e  t h ~ r i p o r t i ng  of selected de ta i l s ,
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some copies of t i m e  and a t t endance  reports , and material relat~~ng toour “down line ” manual  system for “field or line ” mainte nance .

I trust this will give you some genera l ideas and should help keep
you busy for some time. Good luck !

S i n cer e l y ,

HU GHFS A I U  CORP . dba
HUGH~~ A I R W E ST

~~~~~~~~~ 
(4

H. H. Conley /
Di red or—Genera)’ Accounting

HHC :eh

enclosures

6 Atchs
1. Letter, subject : New Time Cards

and Instruction
2. Letter concerning Downline Job

Number
3.  Report , Report of F inanc ia l  and

~perating Statistics for Certifi-
cated Afr Carr iers

4. Report , Daily Time and Attendance
Report

5. Report , ~ystem Data File-’--Qpen
Work Orders

6.  Report , ~yste i-i Data File--Stand-
ard Job Numbers
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UflITED AIRUfl ES

May 24, 1977

Deryl S. Mccarty and Ronald L. Moore
Captains, USAF
Department of the Air Force
Air Force Institute of Technology (AU)
Wright—Patterson Air Force Base, Ohio 45433

Gentlemen :

Unfortunately, we do not have a readily available comprehensive
manual outlining our cost collection systems at our Maintenance
Operations Center. To develop and accunwtlate such a docwnent
that would be understandable to someone unfamiliar with the
operations at the Center would take manpower that we do not
have available at this time.

In essence, however, our system is a job cost system where costs
are accumulated by engine or tail number. Component parts have
their own numbering system. Obviously, there are some cost items
that must be allocated and we do this through various statistical
means -- the basic allocation being direct labor charged.

The CAB requires quarterly and twelve-months-to-date reporting by
aircraft type. The costs required to be reported are:

Direct Labor - (separated between Airframe , Engine, Other)
Direct Material - (separated between Airframe, Engine, Other)

Purchased Services:
- Associated

companies - (separated between Airframe, Engine, Other)
- Other

companies - (separated between Airframe , Engine, Other)
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Page 2 May 24. 1977

Airworthiness Reserve Provisions - (separated between Airframe,
Engine , Other)

Airworthiness Reserve Credits - (sepa rated between Airframe ,
Engine , Other)

Amortization of Overhauls - (separated between Airframe,
Engine , Other)

The last three items are used by those carriers on the reserve
basis wherein a provision for maintenance is charged to expense and
credited to a balance sheet reserve account as the aircraft are
operated. The actual cost of the overhaul , when it  takes place, is
then charged to the reserve. This methodology prevents distortive
highs and lows in the expense reporting. United is on a progres-
sive maintenance system and its maintenance costs relatively
follow the operation. United has a waiver from the CAB on the
use of the reserve system of accounting for maintenance.

The CAB also requires that all maintenar&e burden (overhead) be
allocated between flight and ground maintenance.

I hope this information f i t s  your needs, and I am sorry we could
not be of more assistance.

Sincerely,

~ ic~ ard . Gainer
Director of
Financial Accounting

RCG MP
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~ Western Airlines

June 1, 1977

DEPARTMENT OF THE A IR FORCE
Air Force Ins t i tu te  of Technology (AU )
Wright Patterson Air Force Base , Ohio 45433

Attention : Deryl S. McCarty, Captain , USAF
Graduate Student
School of Systems and Logistics

Ronald L. Moore, Captain, USAF
Graduate Student
School of Systems and Logistics

Gentlemen:

This letter is in response to your request regarding i n f o r m a t i o n
about Western ’s procedure for recording Direct Maintenance Costs.

I have enclosed a copy of Weste rn ’s Chart of Accounts pertaining
to maintenance , along with appropriate sections of the CAB Manual .

West ern maintains permanent wo rk order  numbers for  each a i r f rame ,
engine and APU unit  in its f l ee t .  These numbers are shown on pages
D-3 thru D-14 of the Chart of Accounts. All d i rect  mater ia l , ou ts ide

--s service and labor costs are charged d irectly to the wo rk order when
the specific airframe or engine number is known. When it is not
known , costs are charged to the general repair and other miscellaneous
account work order numbers shown on pages C-l thru C-6.

In 1975 , Western discontinued its policy of accruing for airframe and
engine major overhauls. Instead , all overhaul costs are now allowed
to flow through and are booked when incurred.

When an eng ine comes in-house for general repair, as opposed to major
overhaul, a special reclass accounting entry is made transferring the
associated costs to the general repair accounts mentioned above. This
is necessary because the specific engine work order numbers are desig-
nated as overhaul accounts. Conversely, when an airframe is in-house
for major overhaul , a special overhaul account is created to effect
a reclasa of the associated costs because the specific tail-numbers
are designated as repair accounts.

203

Post Off ice Box 92005 World Way Postal Center Los Angeles, California 90009 



-- - - - - 
- - - - -~~~~

DEPARTMEN T OF THE AIR FORCE June 1, 1977
Ai r Force In s t i t u t e  of 1t~ finci logy (AU) Pag e - 2
Wrig ht Patterson Air Force Base , Ohio ~5433

Attention : Deryl S. McCarty, Captain , USA!’
Ronald 1,. rbore , Captain, U SAF

Special balance sheet work order accounts (D-l thru D-2) are used to
accumulate costs associated with insurance claims , engineering authoriza-
tions , expense and cap ital projects , fabrication of kits from inventory
and jobs for outsiders . These work orders are normally cleared to the
app rop r ia te  expense or cap i ta l accounts  each month.

Although maintenance costs are accumulated by each airframe , engine and
API~ unit accord ing to labor, material and outside service , Western does
not use a standard cost system . Maintenance costs are generally evalu-
ated and analyzed in summary by type gf equipment using month-to-month ,
year-to-year and a c t u a l - t o - b u d g e t  comparisons. Detailed cost record s
a re not kept for ~iu ,~- controlled component parts.

I-

If  you should r e q u i r  - f u r t h e r  in t or ~p i t j o n , p 1ea~,t� w r i t e  or i~i ’-~e me a ca l l
at  (2 13) 646 -5333.

Sincerely,

WESTER 1~ AIRLINES

- ~4~c: ~~~~~~~
7’ .Jed S. Holtzman , Manager

-. Geni~ral Accounting-Cost

JSH:rca

enc 1 ,Sure

2 Atcha
1. Data Inpu t Manual
2. SectL~ ns 7 and 11, CAR Uni form

System of Accounts and Reports
for Certificated Air Carriers
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Captain Deryl S. McCarty is an Aircraft Mainte-

nance Officer who has had maintenance assignments at

detachment level in ADC, at the squadron level in MAC and

PACAF , at numbered Air Force levels in MAC , at MAJCOM level

in MAC, and at HQ USAF level (AFISC) . Captain McCarty has

a BA in Political Science from the University of Washington

and is a Certified Professional Logistician . He is being

assigned to the 62 MAWg at McChord AFB, Washington .

Captain Ronald L. Moore is also an Aircraft Mainte-

nance Of fict~r who has had maintenance assignments at the

squadron level in MAC , group level in TAC , wing level in

PACAF , and has served on the faculty of the Squadron Of f i-

cer School (AU). Captain Moore has a BS in Education from

Washington State University and an MS in Counseling and

Guidance from Troy State University . He is a Certified

i rofessional Logistician who is being assigned as a Logis-

tics Staff Officer at Tinker ALC (AFLC) in the AFLC-

~~cnsored Career Broadening Program.
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