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ABSTRACT
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<0 become Navy 1Indus*rial Fuaded (NIP)
Oc=ober 1983, This requiras that NARDACs bi
all data procsssing services aad <his C2qu
mzn- and ilmgplementatior 9f a coaput2r cha-Jysback systzm
whz-=2by the MNARDACs azs -:=inm s

DP services provided. As wi<h =23y 212w p-ogram, <Thei:s aze
many uncesclivad issues. k

T c o
change =t¢ NIF acccunting 21d <az Zissues of chargeback

approach, costs, Dbenefi<s, goals zzd objectivss ace zvalu-
a-2d and addrass2d4 within the contax* I +he dsfined control
sTtrucsura. The purpecsse o5f <ais zhesis is =o =valua<s <hs

c422n=<ial usefulness ¢f =n2 syst=zm, p-ov
pctsrntizl pizfalls, prassat backgs-oind Znfor

an implzaenzazion plan <o assist 12 s2:<izg up a charg=back
sys=2m and discuss mezheds =c miniamizs disrupticn gensraczad

by ~he in<troduc*icna ©f a chargaback syst=sm.
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A. PURPOSE

On Fsbruary 7, 1978, the G2n2ral Ac

deliver2d a ra2port zo th2 Congr-ess ea:

Au*tomatic Data Prccessing Costs N2:ds
studying the cos+ acccun<ianag practices
ths GAO all

accounting me~hods <hat w2re inadejua<s

zations, cencluded thaz

raport sta+ted that withou: accura-=s

or adding to computer facili<iss,

ateily <chazge users of computar

pzriorm=d. Further, functional ma

bes< decisicrs when <hey z2r2 noz

R

ng and operating theic
tha< the
the cost

1].

i congrassicnal

implemen
r2por* ccncluied Surcaent
nct adsgua+te for accoun=iang 2
cperations [Ref. To hzlp allsasvia=<2
rasSpens2a +o study con
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«hs
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(NIF)

budget.

‘s 51V

ai
(¥

ok

- oS

[t
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Da+*a
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this rec=nt

thesis is designad <o provi
I« will

pracessing

of decision.
cus=cmecs for all dazca

<he devalopment and impleman+«atiorn
<hs NARDACs

th2 ccs: of DP s2rvices provided.

sys<em whereby will b2

counting Offics (GAO)
i=led "accounting forc
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As wizh all new decisions tns2rz are many uncessolve

A

issues. The potential consequerces of this decision zan
such issues as which chargeback approach is mos% apprepriat

W

for 2 NARDAC %o employ, &as well as the graater Issuss of
costs, bensfits, goals and objectivas of computer system
chargeback will be addre2ssed in ordsr tc evaluate the poren-
tial usefulness of the system; <+o provide an insight into
petaerntial pi«falls; and as backgrouad information with which
to discover methods to minimize disrupticns g=anera%ed by the
ckazgeback intrcducticn.

B. BACKGROUND

Ths decisicn <o iImposs a cha-g:back systenm, wherepy =2
pr2viously "frea2" good oo sa2rvicz Is ceonvsrted into ore for
which users are o be char3g=2d, is a cecntroversial one which
fundamen+ally al<ers <he relatiosnship bezweza the user and
<he provide:c 9 DP services, That organiza<ion which was
formerly a cdllegue and a providsz 9f £fre=e services Sow
becomes a supplier tha*t makes demands on scarcs cesouc-ces irn
ce<arn fer sarvices rzanderad. Th2 succass of this cenver-
sion will be 2ffected by a wholz hdst 2Z £aczors such as ths
organiza+tion's policies, goals, pcli%ical s<zuc%ure,

2d striacturce.

[¢]]

in®s-ral and z2xtsrnal environmen+, aazuci=zy,

In fact, the major economic aa1d azilizazion issues <hought

tc Jrivs the issue may only be pesiphszally responsibls for !

al
ctmor complica t;ng this convar-

s imposision. A furthsr £z s |
on process is crea<ad by “hs vary natur: o¢f *he compuzter ‘

Lesource.

As Dearden and Nolaa point outr [Ref. 2], the compu<+er
resource diffars from othar s=aff activieies In three wvays:
1. The rfesource has a simple parpose - &cononmy. Tha*

is, the computar <Ioesourc: 32xists soiely “o hslip
X

opera+ing uni4s z2nd s=aff offices execute +heir

1

e




resporsibili<ies better through cheapar procsssing of
data, more 2fficient crgaaiza<tion of informa<ion
systems, and procuramernt and deploymen{ of
information tha¢ is *co 2xpensive <o
othervise.
The resource has a compl2x set of suppiy/demand
characteristics.
1) The supply sidz displays th2 following character-
istics:
i) The ratios o9f fixed =o variable cost is high.
That is hardware ind systzms development
costs ar2 high, but variable opsrating costs

(o]

are low. Conseguen+<ly, EDP managers <=4 <+
maint2in 2 cons=an=z, <£full capacity workload

on  a csmpa*er systzm, since <+=he cos* of

incremental wcrk is sO very iow. Figurin
out which naw j2mands should ceplacs

<ing d=mands is vzcy difficult and leais

s
tc oriority pvroblzas.

.A
|4
o)
=]
Q
(B}
(14

men<al capacity @mus<t bz 13cquirsd in
cela+tively lLazge blocks ani carno+ be
h augmzn<=d =0 accomoda<e a linea:
demand 3z2w+h. Foz :z=xaaple, <=hs acquisi-zion
3

& ca2a+%-al processer may decuble

capaci«
iii It is assumeé thaz computer hardware offers
aconomies of sc . This pcin= will be

aia
elabcra<=sd upeon laztsr in the thesis when the
econcaic implemeatation of pricing computer
services is discussed. As will be seen

expansion in capasity may Cesult in a

less-than-propor+*ional <Zincreass in coszs.
However, if -he compuctar is not us=zd o Iull
capaci+sy, and “«o%al cos%s arce fully
12
t
T T e Pt a ™ -— -




allocated +o the ussrs, the users may £ind
themselves paying more to process <heir Jcb
than befores. )

b) The demand sid2 has the £511lowing characteris=ics:

i) Needs for EDP services grow rapidly in
complexity and sheer size.

i) Processing tends t2 bz cyclical.

iii) One computer sysz=m is usually unable <o
serve all diverse ismands +<ha* a larg2 ocga-
niza*ion can place on i<.

iv) Processing priorities are aighly variable

depending on th2 applica*ion, the usecs, and
the <timing.

3. The coapu=er is still rela<ivaly nsw and 1its use is

rapidly gmwing with the rasultant 3iavestment d=zci-

sion and staffing uncertairn<ies.

Largely as a rzsult 2f <+h2 uaiqueness o0f +he compuzers
rT2sourcs, “he ussr and the provider will 3iscover +haz <hare
are as @man Wappropriate" <+t=chaiquss and philosopkical
approaches as thare T2 par+ies affscted by <hz chargeback
imnplementation dacisiorn; marny approaches ace lsgitima<ized
cnly by enlignt=ned self-in<eras<. Zven i1Z those affzczed
undsrtake a study of ths available techniques aad urderlying

philcscchies ~hereof, they will £iad 2o common "bes:t®
v

P B8

chacgeback method. Rathar they will discc at *hers is
a sigrnificant amouat of mazerial writ+2n on the subiject,
somz c¢f which is practical and some puc-zly 2hacrs*tical.
seme of the rzeascens £or- +he lazcex of a uniform, prac<ical
apo-oach *“¢c computer cha-gaback is du *he unique nature
of <he compu*zr rescurce and due ts> <he methodological and
philoscphical bias <ztha+t is heavily reflective of <he
writar's chosaz academic or professional discipline
-

tizses can praclude viewing <he problen

13




perspective and can =zesul:t In a faillure =to takz intd
consider-ation <the political/ergarniza<ional =zealities <hasz
face the rank-and-file manager. A far<her problsm is ~he
shortage of e2mpirical =svidence or research conduc=24 +to
support *he hyporthesis proposad as facet.

In seme <cases, that which is civing the chargsback
decision is part of a lacger organizational problem. Fo

(2}

example, poor DP c2anter cost cont:idl, excessivs demand fo

"

serviczss ¢f ques<ionabls value, or insufficiszrnt cen<rcl of
capacity may have prclifera+ted in an uncon«rcolled €ashion
because 0f a lack of rtudgstary and management ccn+=cl of <hs
informaticn rzsource. Thus, a first step may be to identify
an Inferma+ion Systems Managsar Whc may be expect=ad
impreve cost ccentrtcl and computing capacit by ra*her
simple, 2lb2i+t pclitically-charged, oz-ganiza+ioral chang
Anozher complica<+ion may k2 that =chere is li«%ls co
ag-esment w#within the orgarizartion 92 +he percieved goals the
chargeback sys<ea is <o zsalize. Some membars c¢f the crga-
nization may see i+ as a me-hod +o imprcve Tescurce alloca-
<i2n; others nmay view inoroved cos* control as +the primary
goal; scme aenbers may vievw chargeback as a methcd +o
impcove *+he =fficiency of the DP dspartmert; 224 o“hers may
viaw it more parochizlly as a m:3ans to Icse

u
for +heir cwn 1intezests or app.ications; aa
s

members may view chargeback as a machanism %92 c¢ca*=ecl th2
proliferaticn of caly margiaally wus=ful requests foz DP
sa2rvices, reports, and applicasticas. Ir reali<y

1
all different ways of looking a=t +hs sam2 problam.
*hay all relat: to the pooblsm 3£ =2fficient rescuzce
alloca*icen.

In shor+<, convarsion from a "frzs" gccd eavironmen< “0 a
chargeback environm:n+« is a difficult and poli=ically
charged process replezz with 1andazectzd landmiaes waising
fcr «he uasuspactiag. Th2 selsc<ion 2£ a "bes“ method" will

14




be conly peripherally aided by a detailed literacy seaczch
since varied organizational perceptions of chargeback gozls
arnd cbijsctives can be expected. )

C. HBISTORICAL PERSPECTIVE

The proper initial selection zand implementaticn ¢f a
chargeback wechnique anl 1its relatzd resource rates are of
pivotal importance if a given NARDAC is <o providsz gualiry
service, a*+ 3 fixed annual rate, irn such a2 manner +ha< it
“"hrzaks even". This is not, however, a position uniqus *o
governmental o-ganizations and a shors seview c¢f the histcry
of the computer chargesback d2sign helps keep this <rzecen<t
decisicn in preper perspective.

In the =sarly 1960's many large corporaticns adcp+ed +he
policy of not charging for the cost of the computer, £z2aring
*ha+ doing so would 3iiscourags ccmpu«er use. Inst=zad <he
cost ¢f +he computer was absorbzd as ovarhead. The nex=:
several years were characterized by a rz2pid grew+th in
computar applicaziocs and by iacreased budge+ts for hardwars,
sof«war=2, anid DP personnel. Then corpecrats policy changed
and cha-geback bzcame <th2 mechanism <o contzol thig growth
and distribuv2 the ccst of +he compuzer (Ref. 3].

Prior <“o zh=2 advent of aul-iprogramming, allcca=ing
cos<s was gquite simple. Logs wer2 k=pt by hand, ani cos*ts
wer: sharesd by dividiz the <c*al «c2s% by <=he number of
hours used, as measured by a wall ciock, and sach us2r was
charged £or a prerated share. dcwsvar, with the adven« of
mulziprogrammiang (which providad th2 means %o use previously
waszed CPU cycles <that were los+< when a sys==2m awaited <he
comple+icn ¢f an I/0 opera%ion) the process becams more
difficuls. The DP managa:r was fac2d wi<h <+“he need <o
dis=-ribute <he cost c¢f his installatioan among mul<iple an
szmul<a=nous users and this <shacin of resoucces was 2

15




problem in dsveloping a chargsback systsa. Usage ceco:zis
cculd no lcngar be maintained by wmanual time recordirng.
More sophistizated methods involvirg <the computar's .moni-
toring and recording its own use were needed and were devel-
cp=d. Today, a comprehensive ani accursate way To maasure
use of a large group of system rzsources (e.g. CPU +ine,
disk and tape I/0 counts, and priat linss) exist for mos:
mainframes and operating systeas (Ref. 4].

In the =2arly 1970's chargeback systems became 21nore
detailzd and precisa wi+h the DP d=par<tments azt4empting *c
accour+ for every microsacornd of rasource used. Oftzsn this
resulted in systems which wers unsatisfactery 2nd failed %o
gcovide the user and management wi+th a usable and undsc-
standable cost and billiag system. Alzthough, thsorezically,
these svstems rTesul<ced in the <recovary of DP costs, <hzy
oft2n failsd to provids m2aningful cost aad budgeting data

ement. Ind

raquir=2d by +*he users and manag o} &
nies have *aken this process on2 step farct
c e

zd, som2 ccmpa-
dsmanding that <h2ir proc2ssiag
ins-ead of mera2ly racoveriag cparatiag coszs [R
Thece is 1li4=l2s doubt that <h2 p

chacge fco compu<er sservices. Th2 next cbvious gquestiorn is
wh2-her *he system is accomplisaing the desirad orgariza-
tional obj=ctives. Influencing of behavicr canno+t be
avoided, whether +h2 compu=er is <wr=ated as a "fre=z qoodw,
whether charging is €or cost rcecovary, or whethsr i+ ig €
rasourc2 allocation. Bach of <chszsz pricing philosophizs
zzsults in a diffesrent pat“ern o user Dbehavic: [Ref. 6].
The key gques+ion is does <=h2 patzern of behavior
anticipated/r2alized reflsct wha< tha organiza%ion desired
and does the chargaback techrnigque festar the a+tainmen+ of
crganrizational objec+ives?

16




II. THE CONTROL SYSTEN AND CHARGEBACK

Tha ccn*rol system can be visw2d as the set of procssses
+hrough which organizations ensura +ha% actual ac<ivities
conform to planned activitias, I« can be viewed as
consisting of: (1 tha2 establishm2nt of standazds and
m2asurses; (2 the measurement O

£ T
compariscn of performance agaiast standards; and (4) <he

=

tiking of ccrrective action (Ref. 7].

The cenzrol systam is the crisical network which inte-
2 ' grates 2and cordinates an activity with <he res:t cf <he
crganizaticn's cperations. It accomplishes +his cbjectivse
via a *a2ilored mix of cont-ol subsystsaas. These subsystams
include: <the strategic and tac<tical planaicn subsysten (a2
mal=-iyear view) which attempts <o assimilaze %echnolcgies
3 and sys+tems %0 ma%tch the organiza<=ion's svolving rneeds and

n
o
"

ategies; the project managam=2nt sudbsystem which ccnsists
¢t the wmethodolecgy selecta2d <o contzol, ccorzdinate, and
guils ¢he lifacycle cf individual projec<=s (which of%sn last
mcrz than orne year); 2and <he managesm2nt control subsys<am
which Zfocusss ¢ Juiding an acztivi=y on a year-to-year

[

4 tasis. This la<*er subsystsm can Dpe visualized as
! consisting of the <control archizecturs, +he financial
cen-zol process, nor-finaacial controls and audi<ing (s=e

sac-icn A below).
In 2 compu+er facili+y, conzzol proceduras ars usually
i accomplished via such mechanisms as chargeback accocuntinaa
and c¢verhead accounting, plans and1 audits, <funding and
development proposals, and projec:t management, The actual
? mix and implamenta<icn of these <=2chnijuss is tailored by
<h2 organization to ens3ure that its needs are mee both
affzctively and 2fficien-ly. Thus, ano*her criztical aspec<




of the ccatrol system is its dynamic naturs. As

organizatiornal objectives change »Jva: time, SC¢ mus* <he
control systam vhich is tailored to coocdinata +he
organization's actions *o meet <%hese objectives. Thax is,
the control system design and Zimplemantation for a compuc<er
facility must be expected to 2volve over time. This ccrtrol
sys-em desigr demands that several fundamental questions be
answered, i.2., How much money ani time should bs spers on
+th2 control system? Hcw should the resources be deployed for
pmaximum 2ffactiveness? Ara r2sources being employed
efficiently? (Ref. 8]
Sevaral 2au“hors have indicazei <that <cortreolling +he
computer tescurce is significaanzly different than <he be+szer
nd2rstood problems cf c¢ontrecl iz o+ther areas of organiza-
tion operaticns., As previously msntioned, Dearder and Nolan
[Ref. 9] contend <hat con<trcllin <he comput2r <zesourzcs
differs as a rasult of i4s siagls purpose economic eris
*ion, i+s complax set of supply and demand characceristics,
and its relative newness which complicat2s inves<men
sions and causes staffing uacsrctalintias, Cash et. al.,
[Ref. 10] ccnzend that the control system mus+t b2 adapted ¢o
a v2ry 3iffzrant sof*war2 and operazions techndlogy ip <+he
198)'s ~“han was pr=sent in +he 1970's as a result of such
conceprts as consider-ation of software maintenance as capital
inves<msnts, <the complsxitiss of measuring and alloca*ing
ccs*s sC¢ as to 2ncourage appropriate behavior, ard as 2
resule cf <he cost benavior of <coaputec- =echnolcgy over
tiae, Cash e=., al., also point out that the control sys<enm
musS< encourags arppropriata appraisal of <he po+ten<tial costs
and benesfi«s of new usas of th2 compu*er r=2source by the
user and mus%t strike an op«imum balance between =hs
conflic=ing Tequirements of innovazion and con<rol.
Innovation involves vrisk-taking, gaianiang <+=cial experience
wi<a emezging “echnologiss, relying on faith, and at times
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movirg forvard despite a lack of clear objectives. Con*rel
, on +the othsr hand depends on 1deasuring costs agains=
budgets, actual versus promised achievaments, ard avaliazion
of investm2nts against return.

A. MANAGEMENT SUBSYSTEM CONTROL: ONE VIEW

As mentioned abcve, +the key factors coastituting the

managemant control subsystem can be visnalized as ccnsisting
of -~he Pinarcial Con%rol Archit=cturse, the Financial Cecnrtrol
Process, Nonfinancial Cortrols, and <hz Auditing Furctioen.
The Financial Ccntrel Architeczuze caax be dererzmined by
answering such questions as: Is <h2 c2nter “o operate as arn
unallocated cost center, an allocat=d cost center, a profi+«
center, Or an inves%ment cen%er? fucther, :iIf costs are *o
ba allocatzd, should ¢he transfer price be market bas=d,
cos= based, cost plus, split l2vel, or nagotiated? Each of
these alterratives generatses quits Jifferen+ behavior and
motivation and are fundamsntal decisions whick, once made,
are net lightly changed. Thes=2 alzsrnativas are discussed
a+ length ir sections J “hrough L »f <his chap=er.
The inancial and VY¥onfiaancial Control Process is
‘ concerned wi<h acticn plans, budgets, periodic repor+ing
! instrum=zn*s, 2xceptiocn -eports, and <he likz [Ref. 11].

The Audi#ing Function is the 2xaaination of informazion

a n
i by 2 thizd par+y, other than <he prspazer cr th2 user, with

«ha intent 92f establishing its <rceliabili=y, 31d +he
tepor<iag c¢f <h2 results of <+his =2xaaina*icr, with <the
expec*a~ion of inacreasing the uasefilness of <he informazion
to ~he user (Ref. 12].

These items will rot be discusszd in any detail a% this
time since much of this material is liscussed at leng+*h in
la<3r ssctions of +*he thasis, Th2 iamportan* point is <tha«
*he ccn+zol systen is a <ccmplzx web 7€ in+terleaved
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structures with no perfect systa2m in :=xistence. Bach centool

te
sys=em is tailored <> m=2et the specific needs of =he
organization and la<%er discussions of strengths and weak-
nssses of particular concepts can only be made wi<h <the
assumpticn that a certain mix of contrcl subsystems has been
chosen by the organization.

} , B. BUDGETING AND THE CONTROL SYSTEM

One part 2f *he control systsm that is of pivotal impor-

=ancs is the budge+ting process. Within «he Departmen+ of

Dafense the budgeting process is a vary rigorous and wesll-
w defined process. I+ is in the budgsting process where ths
mas<er plan for the organization is 3daveloped. A budge+ is, ?
in fact, a <formal quantita+tive =2xpression ¢of wmanagemen* |
plans. The mas*er budget summarizas <he gcals of all phases
of «ke organization. From & NARDAC perspective, it can be
«hough=s of as “he instrument by which +hsy depict targsts

for salss, production, ~nst income, and cash position, and

for any other obj2ctive <hat management specifises. In
private industry, the master budyass often consists ¢f a
szazsmen~ of sxpec+ed future Lfacoaz, a2 balance sheet, =&

R statemens of cash rsceip<s and dispurs=ments, a2nd suppcerting
i schedulszs (See Fig. 2.1).

y : Prom a control sys*sm perspective, -he major bezefifs of
tudgeting are: Fic-st, budge+ting compels management to think
akead by formalizing ~<=heir planaiag «rasporsibili<ies.
Szcord, budgstiag provides d3finite axpectations <tha<t are
the Lkest framework for Jjudging subseguen: performance.
Thi-4d, ktudgeting aids managers <o coordinatsz <heir effor:s,

so *ha:t the objectives of <*“he orgarnization as a wholz
harmonize with “he objectives of its pac:s (Ref. 13].
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1. Master Budget.
a. Operating Budgst.
(1) Sales Budget.
(2) Production Budjget.
(@) Mater-ials used/purchasszd.
(b) Direct labor.
(¢) Indir=2ct Overhead.
{(3) Cost-o0f-goods s0l13 budge«
{(4) Selliang expansz budge=.
(5) Admirnistrativas expense budge+.
b, Financial Budg=
(1) Cash budg2+<: cash -sceipts
and disburszsmen<s.
(2) Budge*ed balance sheet.
(3) Budgetad s<a<z2men= of izcome
and applica+=ions of funds
(ne~ workiag capi<«al).

2. Special budg=st c2por:s.
a. Per-formance r2porzs (comparisons of
results with plars).
b. Capital budgets (long range sxpectatiorns
for specific pzoj2c=s).

Figure 2.1 Master Budget.

Thus, *he budge+ting p-ocess can be viewed as *he founda-
tion of the management control process with a major objec-
tive of allocating scarce resourcas. While the plarnnin
efiszt ssts the broad framewozk Ior +the daa precessing
activizy, <he budgeting procsss snsures thaz finz--=uring in
cela<icn %0 staffing, nardwarz, and c-esouc-ce levels =akes
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piace. A sacond important objective of budgeting is *o sz¢ 1
dialoguz ir aotion to ensurs that organizazional coxsensus
is -eached on the specific goals and possible shor= =

133

2]

T
achievements of <+he activity. Pinally, +he budgeting

process establishes a framework around which an =sz2rl

~3

ct

warning system for negative deviazions can be built. Withou
a budge+, it is difficult to spor deviations in a deterio-
rating cost situation in “ime =0 take apprcpriate corcective
action [Ref. 14].

C. NARDAC: THE CONTROL SYSTEM AND MOTIVATION

Within <the NARDAC/NIP/Chargeback context, three key
el2ments of the «contrcl sys+*2m 23uazion exist: <the NIF
acccunting systeam; tae chargeback technique which is funda-
m2atal teo ths NIF cycle of operaticns; and the budgeting
process. An 2qually importan<, bu*t mors subtle considera-
tion, is +hs motivational impact on maragemen* which i3
crea+ed ty *he real or perc=ived psrformance measures *ha+*
are fcsmered by *hese thr2e systams, specifically, and
con=rcl sys+e2m in general. D2cisions rsgaczding such funda-
men+~al concspts as cost rLecovery oriantation versus pr
cen=er orisrntation, charging or nct charging for systems and
programaing effo-ts, pactial cost T 2covVery varsus com
CCS* Treccvery, €<C., 3hould b2 132d:z within the con<eext »¢
<he definasd cor+trol structuze and zthz corresponding measur2s
cf performance by which management will be judged.

Furndamen+ally, +the con%rol sys-em should be dasigned +c
provid: s<tandards, budge<s, and <hs fixing cf cesponsiblivy
as key €factcrs in the coaszrcel systsm, interlezaved in such a
fashion tha+t +the d2sirzd anmortivazionzl impac+ is attained.

23

Motivaticn is, in fac+, the overriding consideration in
forzula<ing and using msasurss of periormanca. Above all

€ls2, <+he syst2ms and technigues us=23d in the ccnztzcl sys<en
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should encourage marnagemant *0 act in harmony wi<h +he
ovarall objectives of the osrganization. Often these objzc-
tivas ace far from well-defined. Thus, as ar initial -firs+
step, in designing a control system, <op ®management must
ensure that i%s goals are vwell-defined and spzcific, and
tha< the measures of parformanca are geared <o measure and
reflec- these objectives,

D. CONTROL: AN ACCOUNTING PERSPECTIVE

From an accountirg perspective, =<h2 dirscting cf a<tten-
tion, =he providing of <clues, <the raising cf pertinent
issues, and the inducing 0f desiz2d bekavior are principal

planning and cen*rclling *asks. According <o Horngren
a

[Ref. 15], “hks systam should answer such basic ques+ions as:

1. dha* 1are “he objectives of +hs crganiza<ticn &s 2
whole?

2. Wdho is expected <5 seeX such objactives? What are
~heir spheres c¢f csspensibilicy?

3. What ta can be provid=sd t5> halp <*hem make indivi-
dual decisions +that will hazamonize with, and spur
chem toward, over-zll crganiza<ion goais?

As was previously mentioned, the precise determina<ior
and ccmmunication 2£ an orgapizatisn's geals is a requirad
Zirst step. The secend ques=ion can be partially answered
via some fcra c¢f <responsiblity accounting systsnm. The
greater problsm is hcw ¢ answer quastion =<hkree, i.,e.,, how
dcss the syst2m ensure haraony of objactives arnd defins its
judg2menzal par-formance aesasures, espacially ia 4he s+abi-
liz2d4 za*e conzext of tha NIF funding environmen+<? As will
be diiscussed in Chapter IV, tha NIF process %f rate stabili-
za%ion sends very pocr signals <*o high level manageman+t and
ccnceivably undermines <he basic premise of <he resgponsi-
bili%y accounting sys+4en.




Heragren proposes six questioas which, when zanswe

t
(1

d,

may provide an indicatvion of 9possible motivational w22k-

w
"\

nesses cf the accounting portion of the control sys-ea.

1. Does *he measuremsnt system ovaremphasize ons facet
of operations? Here ths greatest danger is overenm-
phasis of one measure of performarce. This could be
oversmphasizing rate of rsturn on asssts as a measurs
5f efficiency. An organization would probably b=
better served if it usad a varisty ocf perfcromancs

uras such as: (n T2tura on invaestmsatg (2)

€as
share >f <he market; (3) sfficisncy or productivi<y:
5 (4) innovation; (5) employ=22 attizudes; (6) public
| respensibility; (7) personael dsvelopment; and (8)
balarce btetween shor+* and long-range goals. The
‘ rela+ive weights of these psrformance msasures is 3
3 Wigh lavel manag=man% decision whkich must be 2xpli-
ci*ly dsfined If the organiza<ion Iis “0 pursue orga-
. niza=ional otjectives In <zch2 manner desired by
managsamen<.

2. Does the measurem=a:c systa2m 2ncourage sho-+--un zaias
<¢ *ke d2triment of lcng-cun c2sules? For exaampl
a<+*empting to compensa+e for a shorz-zun cash Ilow

)

prcblem by shor+sning <the billing cycle may noz t2 in

~he tes< interszsst o5f +<h2 organizazion as 2 whcle.
3. Dces <+he ameasuzement sys*em fail <o Jdz2lipza*e Cespon- !
sibilizy? Hers responsibilizy accoun=irng should be
ex+ended as €ar down In “he s-ganiza<ion as pessible,
4. Dceés the aesasuremen<t systzm faili <o distingquish
between contrcllable and unccn+rollable cos<s? The
important point heze is +that for performaacs measure-
ment purposas, controllabl2 and uncon=rollable i=:=ms

shculd no<t be mixsd <+«ogather.

S Does +*the <systam encourag2 false c-eco-d kezsrpirng?

Perthaps the source documenzs are <00 complicazed or
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perhaps *here 1is excessivz pressure which caussas
suko-dina<es +o cscord tims 2-rcneously or  tinksr
with usage regorts. ’

6. Does *he system engender full cost analysis? That is,
does the system properly iadicate cause-and-effect
rela+tisnships which help management from makirg erro-
neocus decisicns regarding either evaliuation of
perfcrmance or selection among courses of ac=tion?

Thus, given that *k2 three vital zlzmen<ts of a control
system 2ar2 standards, budgets, 2134 <he ability *o £fix
rasponsibilisy, any maljagsment assounting sSystem, <2 be
sffactivse, aust be design=d around <+he =c-zsporsibilisy
centers cZ individual managers.

E. CCNTROL SYSTEM AND THE COMPUTER RESOURCE

Dea-dzr and Nolar cont ol
computer installaticr n2eds to be =ailored for i%s own
par-icular resds - a systam
me+t becth efrfectively and ef
manageman=s centrol of <ihs compu=<: r2350uc-ce shculd be nuch
r zhan +he contzrecl of oth s
1 cf “h2 computer resource Is 2 singls, stzaigh+«forwarid
m

g
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(1]
'J-

Dearden and Noian 2lz0o cocn=end <hzt =her

s no singls
answer o *he guestion of how managem2rt car best e
contrecl over +ha cecmpuzer Tresourcs, but tha+t ¢
cocnclusions can be drawn fronm th2 5studies <hey have
nclude:

1. Systems curr2ntly in us2 differ widely in <he degrec

conducted. These i

5f centralization “hat is exzrcised;
2. Nc single system will bz successful for all czganiza-

~icns;
3. h2 successful contrcl sys=2zm will changs for arv one

rganization over time. In £3ct, th2y con=end -ha%
the successful ccocntrol systam #will move £rom complets

centralizationr *o n2arly complezs dzcentralizaticn;

4. The =ype of system 2 company us2s will te lsss ZImpor-
—ant in dsztermiring successful control zhar <the way

in which it is adainistered.

Cen=ralizatiocn, as they us2 it, <c2fers =c the degree of

. cha-geback employed, l.8., N> Chargeback, Parrial

Cha-geback, and Coaplete Chargaback. Iizally, “hey £=el, =hs

full chargeback sys+*=m is the con:tzal systam <“cwari which

mos= crganizations shculi worck. Por <h: preszasz, ua+il crga-

niza+«ions gain =xpsriexce in con=soilin the compu*ar

cesourcs, *hey belia2ve thnat mos:t orzanizazions would be well

. advized «2 z2dop+- partial chargszback sys<:sms fit+ted o =hsaiz
ras-iculas stiges Oof computer d=avelopmant.

F. FRAMEWOEK POR DESIGN OF A CONTROL SYSTEM

[B]

o

Adop=ing “h2 Deardsn and ¥Wolan <f-amewozk Zcr 3esign,
v

'

rn
J
[~
(o]
—
h

2ls of analysis ar2 nesded. Firs=, =zhe org

2
pus< gensra=e guidelin=s on how much =0 spend cn ccamp
what sys+ems to develop, and hew i< will judgzs 2f£
fzc+ivensess. Secoad, <he control systza i<tself

n

ficantly affects <he EDP odpeza+tion on 3ll frornts. Ha2
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organiza+ion shouli assess <+h2 way In which its cecnzzol
system Iuync-ions to evaluazte, motivate, and communicat:
among the various groups ZInvolvad. Pigure 2.2 outlirnes <*he
elements of +he analysis. Note tha< the mair mcrizcring
points are inpu%ts, prccessing and outpiuts. Ths mainjcont:ol
points are proc=ssing and inputs (since outputs can be
al+*ered orly by altering iaputs and procsssing). Thi-d, onca
a decision is made on how much %o commit <o ccampuczing - in

finances and in personnel - bo+th =zfficiency =z=2nd 2ffeciive-
ness mus< be monitored and contreoll:zl,. As Figqures 2.2 shcus,
both should bz heavily acnitored aad corntzslled :in <hs
Frocess comporant. Procject managament Is <the orimary
contrcl mechanism irn +*his compornsoz. Firally, ~he ma2jor
+opic +that an o-ganization should 42baz=e about <he on*put
csaconent is <his:s How should -he 32DP group al%er <he

h
services provided - through new applications or *“hz modifi-
u

cation °f =xistirg ones - to continu2 <0 be effective, The
analysis of outputr, which nec2ssacily will be a historical
aralysis, will h2lp top managams:nt s2s wha<t actions should
be =aksa “o0 control <he irput and procass ccmpenen*s,

The gues<ioneg listed in Figurs 2.2 shouid be useful in

makiag =his aralysis.

G. CTCNTROL SYSTEM PROBLEMS

which =2 discuss =<=he

Ncw <ha* zher2 is a framswork wiew:
sy ifficul=zies

o
cen=zzcl ¢ “-here arz a nuabec- >I p
a

il
Which may complicate <he orocess I 3 2 selected
yst2

contzscl m during <h2 NARDAL <cransition te +the NIF
it should be =recognized <that the NIF (Navy
ac+ivity's customzr is participating ir
dget (which will
2

d)
ara<ion c¢f an appropriztiocn b
a s liy pay “he NIF

contain tejuest fcr monis
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activi<y fcr its preducts

ame i}
NIF ac-ivi-y aad <its paren* command are presparing a NIF
£

Tontrol Systems Design.

9r services) a* <he s

tudge+ (which contains “he articipatz2d wecrk <o be performe

for custcamers)
group. Consejuently, the

for th2 sam2 perio>d for 2ach NIP ac+ivi=s

work lcal estimates upoern which <he

activity NIF budget inputs are bas2d4d, are pradicated on <zh

cus=cmec-'s ini<i submissior of =zae

relatzd approcgria=ion
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budge*t. In subsequent T2viaws, work load and r2lated icllars
and ceilings may be increased or dscreased. The +wo tudge-=s,
appropriation and NIF, ars recoacilsd in the review prccess.
The vary obvious weak link in <his process is <+ha+ in
crdsr for major claimants *0 pr2pac: and submit Progranm
Objective Ma2moranda (POM) issu2s necessary %o fund pr-asan+
eand future ADP requirements, +there needs to zxist a method
+o reliably acccaplish ADP planning astima<ion. Wi<h +he
shor+ages (0 n1on-exis%ence) of historical da-za, ané ths
urdstermined price struciure, <+“h2 mesthedology for costing
exis<irg arnd/or new work will bs ia an embryonic stage, and
will be potzn+ially unrsliabiz and inaccuca-ze. Curcsnt
pcocedures call for +the NARDACs => aid customec-s ir cesting
cut new ADP =c-equirements or those -2quiring a change in
scope, in decliars and people “o do the job. I appeacs *tha*
th2se will be only approximations wi<h arbizrary cost esca-
lation factors incorporazed for thz ou a
cially since out year stabilized <rsa*tes have vet <2 be
det2cminzd ard  2ctual rates will raquice acbitrary pradic-
ns of actwal r2sources used <or tha*t jcb. Fur+her, <he
procsess cf projecting the costs of new work and/or enhance-

ment s crien<ed <o the devalcpmsnt <effo-t doss not sa<=isfy

*he requirsment £o0- a am2thod c¢f pr2dic<«ing or providing cos+
es-imates ir the prcduction mod2. From a NARDAC perspec=ive,

accu-at=s budge+ inputs ara only possibls if new work cecst
projections (d=2velopment and producticn) use +h2 same procs-
dur=s as i1s usad <0 gensrate cus+omar's biils. Al<hough i+ is
very di€€icult 0 constouct a cost simulation model due o
“he lacg2s number of variables which <can irfluence zhe
cutccme of a cus*omer's bill, =2.9., volume of input/ou<put,
processing fraquency, etz., accura“=2 and consistent cost
estimazicn r2quires such a2 capabilizy. This abili« *.C
provide accurite and reliablie cost =estimates is the corner-
n

s=crne ¢ <hz

i

ire budgszting procass.

W

.
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A secord potential budge: problem area will be <he
natural <*endsncy for 2all conceraed pac-ties +o be ov
conservative ian <heir budge+ estimations due to “he lack of

13

histerical daca and the previously discussed difficul<-iss i
cos= estimatior. PFrom a NARDAC's perspective <his could
result in unn2cessary gains at th2 sxpsnse of zhz customer's
funds. Obviously, excessive optimism in budgeting i

n

equally destruc*iva since <+his would result in adverse
impacts on +hs cash position of <he activity as wertk i

n

complet24 and billed “o customers ac lzss <har actual ccs=
Normally, <his sxcessivs budge+ing optimism or pessimism

n

corrected via <the NIF budgerary rzviaw procass., However,
wi<hout an accurate methed *o prcjsct ceos<s nai+har NAVDAC,
NAVCCHPT (Ccamptrcll=ar of <the Navy) 10r OSD/OMB (0Officz of
th2 Secrtetazy of Da2fense/ 0f{fice of Managem2nt ard Budgat)
will be able o accurately accomplish <heir r=2asonableress
review >f <ke NAVDAC/NARDAC budge~ submi=zed.

Ano“hsr major problsam which can reduce the =ffacxiv
¢ ~<he Dbpudge+ing process <is *=he adverse gffect of NIF
required ra%2 stabilizaticn (S2e Chapt2r IV). This razg
men~ elimina%*ss 2 large m2asur? of amazagerial flexibili-y a+
~h2 NARDAC level, and drastically reduczs “he abili+y cf che
NARDAC Ccmmaniec <+o contr-ol th2 <£izancial positi

c
¢cmaand. Undar zave stadiliza<iorn, =tas ~umber 2and kinds cf

rat2s =c be us=2d is st by an Ac=ivity Group MaragerT (NAVDAC
in -he casz of NARDACsS) based on <the aczivizy's crganiza-
+ional structure, diversity cf worklsad, arnd other manage-
men: considsra“ions. Thess ra<tss, J2nce 2., ate %9 remaina i:

effac+ fcr *he duration 2£ <the fiscal yeaz. While <=his
sys-cm does =2as2 the budgeting o-oblzm c¢£f <he users, i+
gr2a+«ly ccmtlicates <he budgetary p:oblems for <he NARDAC
Comnander, esp=cially in the uncer+ais n2ac 2 NIF conver-~
sion enviconmen+., It further sends scmz very poc: sigrals +o

=22 NARDAC Ccamander about wher2 <he -eal pows: %0 cer=rol




financial dzcision making residas. C2r+ainly, it is 14
cult *o hcid a2 Ccamander accountable Zor budgetary pro
when *ke billicg rates and adjustments ar2 cornir clle
czhers. As 2 further complicatiang factor, the 3tabi
ratas prcposed by YNAVDAC (which ars not finally detesrmined
until ccmpletion of the NAVCOMPT 2and OSD/OMB raviaws), are
prepared approximately €fifteen mcnths prior %o its axecu-
tion. These rates may not be reflactive of current costs.

A third control systam variabla which must be ccnsijered
ir ¢the ©budget preparation prccess is =he de2termirasicn of
whe“her to us2 standard zates or individual VARDAC activity
ra%as, The major concern hers is iz tz2-ms o©f +*he
responsibili+y signals that are sent =0 *op managemernt. The
use cf standard ra%tes will also make i+ more 3ifficul+ for
an  inpdividual VJARDAC activi:y <> budgst £2r equipmen*
charges, the dynamic natur2 of workload requircmaents, etc.,
and may no% bs at all =czlec*ive 2f th 2sources us=d ani
cos<s involvad at a par+iculaz size. Further, such
managserial iniciatives 2as gran+tiang discourts +*o lazge
corsumers, and the use ¢f £lzxible pricing as a :e
smooth <he probl2m of p2ak dzmang, are r=2rndered nmore

ifficul=, :if no* made impossibls.

Finally, ~here is 2 whole
issues “hat remain urrssolvad aznd co

the con+zrol system. Will valuation of ca s
replacement cos%t, puzchas2 ccst, > salvage valu=2? Sheuld
software be dzpreciated? 1If so, hew dc we de=e
sz2ful life? Are free servicas praovided =0 a =gnarn“ YARDAC

=

ot

o 2 ZIrcluded in +he billing rTa<zs? I¢f noz, how will

[ &}

perficrmance a2asuzement criteria be <compersated fer *o

(o]
h

ensure ¢the ganeraticn accura<: and meaningful =cesul:s

1

throughout NAVDAC? Hcew are “he NARDACs =c capitalize underu-

«ilized or non-u*ilized plants/facilizies/equipmern=? Will
i= 2 <zea*ted as a mobilization or wartime r=z=serva? Are




databases a capital asser? If s> what is <heir projzcted
lif2 and how is a database's valus detsarmined? Aow ig <ha
ccest ¢f the NIF Financial Control Sys=zem to be funded? Acs
customers <o be <charged for expensss no< related a<t all to
their jcbs, such as Coamercial Industrial Activiey s*tudies
and reports?

It should net be expacted <that any of <these budgetary
problems will be =1iminazed over <he near term. The NAVDAC
NIF fiscal year 1984 budge*t was dzveloped based con daca
available from operations under th2 064N zppropriation, and
the fiscal year stabilized rates will be developed based on
+his tudget. Similarly, the fiscal y=ar 1985 budge+ and
stabilized ratss will be basa2d on work lozd proj2cstions from
+th2 NARDACs operaticn under th2 O0&MN (Operatiens and
Main“enance Navy) appropria<tion. Th2 £iscal year 1986 budge+

[al)
"
(S ]
in

and stakilized rates will be <h2

t onss devzloped
utilizing actual per-formance and cost daza

coliected under
NIF environment. Therefors, £iscal yeaz 1986 will be
e first opportunity =o realis%ically evaluate <he effec-
ness ¢f <he <ransi+ion of the NARDACs <o NIF.

From a Responsibili=y Accoun<ing Sys=em perspective, <+he
On %0 use process C€Oos%* accourn+ing zs opposed +“c job

der <ccst accoun*ting will complicats <he Y¥ARDAC*'s tas
relationship with the us2rs. Uader proccess cost acccuating,
cos+ts acte identifizd to specific products ¢z servicss ia
Zeu of specific customer orders as is done under jecb crder
cos: accoun*ing. Under =his systza, jdirect costs ace all
cecsts which can be irectly iden=ifi=sd =c %*he proc=ss of
pcoducing end-products or servicas for any cusztomers.
Conversely, producticn costs of thsse tyves which cannoz be
idan+ified +¢o *+he proczss of podducing end-products or
services for cus%omers are defined as iazdicec= cests. While
this wmay grcvide more facili<y <o manags <he VYARDAC/NAVDAC
missicn, << pcacludas ~h2 customar from <ying his bill =2 a
par«icular job cost accourt.
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From a md>+<ivational perspsactive, wi=h the re=urn and

redistributicn to the major claimants of the mission funds
budgeted and identified for funding tha NARDACS, urless +hs
NARDACs are able to provide an appraciable ADP cos* saving
to ths users, thzre will be a strong tendency on the part of
these users to implement their own ADP service in-house via
minicomputers, especially now <that <hay are r=asonably
inexpensive. Perhaps this is not <contzary tc what the
organiza<ion is willing to accep*t, bur 3 Jdecisior of this
nature should be a conscious decisian 2anpd nct cn2 mads
aftsr-+he-facet.

Finally, one of the most critical aspascts of =he control
system is the selectior ard development cf @meaningiul
2mber2d that a par=i-

a
2
performance standards. It mus+< be cen
rm simply because the
P

cular figure does nct operate as 2 no
Comptrcller calls i+ a standazd. Iz o €s as a nerm only
to> the <ex<=snt that the =xecutives and supervisors, whose

T

activity i+ mesasures, acce and at%ainabl2

varistick 95f their performan

tives are irclirzd tc acc2ptr a s+andard o +“he extent <hatz

they az2 satisfied that <«he 4 uca=2ly ZIZeccrdzd,
a

<hat +he standard level is re

D
variaktlszs i+ measures aTs conzzcllable by <“hem [(Ref. 16].
Thus, <he developmen* cf productoon a

{gi e
TiviT

ards need ¢o bz devalopsd in all aceas of opsra-

n
ot
[t
3]
r ot

hat NAVDAC has a scientific way <+<o judge <hs
11 of the NARDACs IiI2 2 way *haz is

tiors sc ¢
rela<ive efficiency of

[+]

judged accuraze, a+zainablz2, and conzt-oilabie by the rCeaspec-
+iv2 NARDAC Commanders. PFur

sel2c%ed need ¢to permit compariscns bhetween NAVDAC activi-

ot

ker, =02 productivity measures

tizs ani private industcy. This will become cri<ical in <he
cu* yeac-s when the YARDAC's begin opsera+ing in a competitive
envizonmer+. Obvicusly, this rsquires the construction of a
jcb czder struc=uce which will pzrait <he extzaction of
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meaningful performance measures. For sexampls, progpez
management will require *hat <+h2 NAVDAC moni<or performance
and costs ia ruamerous resource pools Or cost c2Mn%ers.
Perfcrmance or productivity measuraments in each rszscuzce
pool for each NARDAC ne2ds ¢to bz extracted and variance
analysis betwsen actual and planned performance needs *o be
accomplished, emphasizing each NARDAC's performance in rela-
tion to one another ard, most impor<an*ly, A2nalyziag trend
data Dby concentrating on relative <changes vica apsclu%e

values.

H. CONTROL SYSTENS: A PRAMEWORK FOR VIEWING THE CHARGEBACK
PROCESS

This chapter 1lays =he  fram2wd>zk wizhir which =h2 !

foliowing sections cf the <hesis aesls <o bz considered,

o
NIF, the Chargeback systzam, < g2< preparazicn preccass,

performance m2asuyres, =£<C.., S+ uatd> taewselvas,
~ional <coatrcl s=cuc-

z
s<em, and each e¢rganiza-

a

i
; but are part of the gr=ater or
' “uzrs. Thers is no cight or wro
Y

“ion will =ailor a <control systesm %0 mee* i<s nez2ds 2nd
S

pecific, <chargeback =echriques,

~irng practices, and perfo-mznce measures will all have

n 1
s=veng~ths ard wsaknesses pa-ticular situa<ions where

-

a
*hey ars most applicabls. T antages or 3isadvarn<¢ages

; of chLargeback +technigquas, £ 12, must be addressed

within <he cenvext of the selacted control st-uczurae. Jha<

r+*ant is ac¢*t nascessacily <ae con=rol structure

itself, but how it is impl2amented. Incorrect <ontirol sys=<:am

d2 early in +“he NIP <caasition s+ages will be
v

ma a
hard +¢ reccver from irn the fusure.
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I. CHARGEBACK OBJECTIVES

Historically, managemen* has implemented a char-gsback
sysz=em in *he belief <hat it would dirasctly accomprlish a
hos« of orgariza<ioral objectives. Taese includs:

1. imprcving ADP cost accoun<ing and cost con<rol;

2. 4increasing ADF 2fficiency as a2 result of *he cos*
criern*ation perspective;

3. <increasing cus=tomer awaran2ss 2f ADP costs;

4, causing customers o cri+iczlly evaluate their AD?
zAquirsments tkased on =he ecorndmic valus of regues=ed
serviczs (i.e. t0 serve as & check and balarcs
against providing unnacassacy oz unjustified

5. <rfecovery cf ALP cos*ts;
6. <cffective allccation ¢f computar resources and <the
ancouragement cf lcad 1l « by adding a factor o:

gran=ziag a dis~ount to

u
g

job which rsquir=2s 2 high
a

pricrity or caa <oleraze iower <chan standard
oriorizy.

There nay also be a numbaz of indiract benefits which

may te realiz2d by ZImpl=menting a chargeback system. Foc

2xampla, 1< may provides 3 quaantizative basis for equipment
evaluyazicn wizh respect =c cos= axd parformaace. Pur+her,
ky allowirg 2ach system r2sousc2 > pay for itself i< may
r mor=
ed
cvi

pek=s Justifica“ia@ ¢f additional hazdware simpler
n

o
o]

irsct. I+ 213y provide derivad da<a which zar

o
m

"o = O
in

1
'J
f
[}

adjus< an installaticn's cpa2rations scaedule. I+ carn
< ma

[

2 guan<i*tativ2 basis for projec= cos=ing. Finally,

+

encourage user participa<ion in design d=3cisions as a resul
of user awareness of *ha cos+s of coOmputer rescurcss,
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J. PULL COST RECOVERY OR PROFIT CENTER

The attainment

a functicn of <the chargeback technigue selec=ed
mentation. Prior to the selection
cne of zhe kesy issues that must be rssolved is

computer centar is to operate in 2 full cos*

profit center mode,
is whether <th=s T

The esscence of <his issu=

-~
-

fo
cOS<S or
Under the
objzct

ccmput

ter services should proviie
rofit

approaca

only fozx

for generation of a by “he compu

service cents: Tatszs
ive ¢f 3en suffic
of *he

app-oack rates ars set tO provide as excsss

erating rsverue jus:

costs CCmputer center. Jdndar

costs.
The cost recovery aporoach co rasult in 1

for comgpu*er s2rvices and, cou

b

encourage fuller use of compu

sspecially iaportan+
acquirzd a =n2w systenm
This apprcach should
vice bur=aus,

rnal facili%ty shculd b=

bur=sau.

out side ser

in<

- 2

=4

2f a cos<

[

seTvice Also,
tha

cf charges.

and
Such 4

hould <%end <o reducs

U)

JQCCuUCTEence

sputes over the equity

1D

pecially common when fates bas2d upen
us=24.
The2 prof cen<ter approach nay
0f <he
¢ holid
tha+< will

The computer ca2u

be a superi

motivating the managemzn+ computer

orly is there motivation cos+%s down,

the
be

provide quali*y services maximize

¢ 1ser needs.

<ar manager

of thes2 objectives is at least

marcke<

fac:i

par+izally

for imple-

of a specific technique

whether the
recovery or

ates charged
recovery of
ter center
with <the
the
cen=er

evenues overl

cwer charcges
ilad
This

~end <=0

may be

cr means of
li+y.
bu<

satisfact

No<
alsc to
ior
comes markaz




criented and s2eks +o develop and provide naw services +ha*
zake2 advantage of the bzst available =echnology for <hs
btsnzfit ¢f *he users and the total organization. It zlsc
provides a better Lasis for =2conomic evaluation of the

compu%ter facility by <+op management. Comparison of the

r2tuarn on investment of the computar facility with tha=z of
oth=sr parts 2f +*he o¢rganization gives some indicaticn of
whether the Iinvestment in computsr rasources is justified
r2la*iva to alrernative uses of organizazional £funds. I
usecs are willing +c pay the rates chirgsd and use mos* or
all of <the availabls capacizy, a large profit should bz
genera*ted te signal the need, as wall as to provide djustifi-
cation, for additional investmen: In computer facili<ies
[Ref. 17].

K. CHARGING POR SYSTENS AND PROGRAMMING

; One of <+he more controvarsial aspectis of a chargsback
<schrnique implementation is how arpd when *o chargza for
sys-2ms and programming activi<ies. This decision will
rzquire b‘gb lzsvel pclicy resclu+isn siace thsre ar2 aqually

+id pr ard con arqumants. For sxample, chargiag for
dzv -lcpnent prcgramaing seZvicss can b2 a mos+t <fficient

\l

-~

y f2guac-d agaiast the dev2lopmea- of systems <ha< are unne-

csssary or urwarrantz=d frcm 3 business perspac+ive,
Fur-her, the mer2 act of r=2coziing costs rTequired for
charging will 2nhance preject contr>l. Concuc-ren+ly, i< can
be 2xpected that programmer produc=ivicy will imp-ove as <he
incentive =¢ ninimize controllabla non-productive +ime is

fos-ered. Finally, it can proviie data which will facili-
+iate ccmparing the cos%t of ou=xsida services when the need
for contracting cu+ arises.
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Thesz advantages must be *=s=mpsred by considering somz

pot2ntial disadvantages. Chazging for syste2ms and prcgzanm
davelcpment increasss overhead, <can discourage incovation
and creativity, can foster intesr-organizational conflict and
could result in the 1loss of contrel over ©programming
personnel. Users may perceive +he programmers as "their
peopla" since the users are paying ths bill. They may also
fesl Jjustified in demanding <h2 best p2coplz be placed on

+heir jcks and reac+ strongly to parsonnel shifts from =<heir
pst frojzac*s, especially if tims is a sigrnifican: factor
{Ref. 18],

L. CHARGEBACK TECHNIQUES

The degree of realizaticn of chazgeback objec+ives and
the msthcdelogy used in the select2d chargsback algori<hnm
define implicitly +he managsmen* philosophy regarding =<he
rcle cf ADP ia the organiza*ion. Thz <wo basic chazgeback
app-oaches ar2 ¢he cost apprcach and the pricing agpprnach.
The difierenc2 in the “vwo is primazily philosophical, :i.=z.,

+h2 cos+ apprdach motivation is ons 2f <recovering the cost

of <computin sectvices wharsas the price appooach ccnsiders
*ha+ it iz c¢cf grea+er impor+tanca <3 ccordinaze demand for =z
rzsource wi<h i<s availapili<y and <o alloca*e ccmpuzing
rasources ia 2 ra+iomnal aad 2£fective marnner (Ref. 19].
There is considerabls overlap bs“w2en thz “wo aipproaches
since iz is impossible to compliataly diszassociate pbrice and
css*t. fundamsentally, <hs problem is %o dJecide on <he
rzsources Zor which %o chargse, dztermine <h=2 -ates %0 be

used, ard having an appropriaze sys<=2m t¢o handls *he rcecczd
kseping =c=2gardlasss of +he pnilosopaical approach *“o be
utilized., Th2 following chnargeback techniques are *he mos=

38




popular and have been the most discussed 1ir ¢he chargeback

litsraturs.!?

7« DP 2s ap QOverhead Punction

In this approach the costs of DP are no* charged
directly to the user departments but are %reated as par+ c¢f
corpora*e overhead, which may or may 1ot bs allocatad to the
various profit cepters within <he activizy. The basis for
ccs= alliocatiosn is generally indirzc* and nc: based on any
measurament or use cf s2acvices. This is siaply ac old-
fashicnzd accumula*icn of ceost in 2 DP? budget withou<- any
atTamEt at Tecovery.

Thke accumalation of all costs under one co
is a strcng reascn €or this approach. I4 tands te
EDP deparwman*t "hones+" becaus2 it aust acccu
funds in a s*raightfcrwa-d manne:s and i< keeps “he -e
bili+ty for the EDP devar<menz c¢o5s<s where <=k
Wwithin -he service producing organize<iorn. O=her advantages
of -his approach are: simplicity, avoidance of addi<ional i
acgounting ccsts, =2zncouragement ¢f user ccmputer expsrimen-

“zzion, *he tendency <o insulat2 DP from “he fluctuaticns iz

qua-an~=s2d annual budga: I« fuzther =ends <0 permizc sgqual

!
i
<he organiza“ion, and <o p-oviie <+the ZDP d2par<mant with a ‘
5
zr2a<m2nt ¢f all user departmen<s and igsancies, =and (if <= (
facili-y is no* Zfully u=iiized) it obviates -he need for 2 {
chargenut system becaus2 -here i3 za0ugh capacity t¢c =2cccmo~ :

datz all usscs.

. 1The chapter on DP User Cha-geback In DP
Majagemant published bv Au2rbach Publiishers Ing,
ood Er32kdcwn of al<3rnative techrijues. Th
iscussed and amplified upon “o provid2 as broa
analysis as vdssible,

€
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disadvantages:

1.

Unfortunately, there ara sevaral gecicus
When processing becomss a free service, i= is

unlikely +that menagem2nt will allow wunccn+collad
growth, and informal or intuitive mears o0f ccazrol
are inavitably adopted (i.s., 1if resource allocation
is not done explicitly i+« will be i3cne implici<ly;
[Ref. 20].

The conly 1limit ia “his “yp2 oI sys*em is <he upper
Zimiz of <he ECP budge+t [Ref. 21].

Jsers terni <o overuse ths system, c-unning Jjobs of
a

sven slignht valu=2 2r in%z2zsst because they re no+*
charged. That is, <haTe 15 1o irncen+tive +929 make
s2fficisnt use of %he <ccmpuzer since I+t ccs=ts  then
ac*hing and a par+ticularly pd9or jeb ¢ resouzce allo-
cation is accemplishz23d [Ref. 22].

Thers i3 ne feedback which eraits users %0 evaluaz<=e

'U

_ciently projects havs Dbeen handled arnd whe is
cnsible fer <he pzcjzcts [Ref. 23].

Tesp
There i3 no assurance +hat <he acrtual usars c¢f
COompu=3r sServicas ace +he dnes who neszd <he secvics
~he mos% ("amcs: woT<hy" is a psrsonal Jjudgesmenz)
[Ref. 24].

Users ace t2mpzad toO 3Substi<nte ccemputsr Isscurces
€nr c¢ther ressources for whichi  *h2y mus<t pay hari

el o} &
budge+ dollac-s [Ref. 25].
Managemen* has =zo gJguids as <o wier aiditiozal
capacizy is r=2ally 212eded sinca2 users wonld <a2nd <2
keep the s

{(Ref. 26].
Marageme2n+ %erd

ystem in a s=ats of perpetual sacturation

S ¢o view compuser Secvices as a aon-
pzcductivz: overhead instead of a cost-saving devics
[Ref. 27].
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9. Without a <chargeback procedure <+there is a lack of
incertive to write 2fficien: programs [Ref. 28],

This m=2+*hod is often us2ad wh=n it is argued tha+ i+ is
difficult ¢ relate specific costs to individual users. It
is mcst widely used in small coamparies or when a company
firs+ begins tc use the computar resoucce. In this methc]d,
use2rs will <*end *o exercise 1littls coatrol over the effi-
ciznt aad effsctive use of ths compater ssrvicas. With such
a chargeback systewm, czntralized <conwrol is necsssarzy,
possibly via a steering committee designated ftc idansify
ne2ded systems; determinas systams davelcpment poric-isiss;
project manpower <Tegquis=2m2nts £or Tys-:sms n1d programming;

a
and project future hardwar2 and software resquiremen<ts.

2. DJE as a Charged Ddu: Ceost Canter

This approach involves <akiag some or &ll of ths DP

dzpar*asn“s Incurrad expenses and dirsctly charging crher
depar+m2nts cr coera=ions f£or them, zccording to some scheme
or formula. The costs thus charged th2n shew up dizsc+ly in
*he porcfiz z2nil leoss statement of <ths user departmea* 2né are
gana2rally viewed in +the same manner as if <hay wsares incurred
outside the <comrpany or organizazion. Thes2 cos%s can be
allocated <c achieve eizhs:o full or partial Cecovery, Iz a
full ccs<t -scovery approach, +he odject I1s <o zerc ou=w the
ccs<es ircurred by <he DP organiza=i.oa <hrough charges =0
usars, Wi<h pvarti Tecovery, 3om2 porsition of th2 Iacurred

()]
o
W
"
g
i 0]
1]
Cu
.l
o

1r2 inten<ionzlly rc=2mains unalloca<ed.

a. PFull Reccvery Approach (Tozal Cos+t Recovery)

In a full recovery appcoach, <the object is %o
2zzrc ou=z the¢ cos+ c¢f the DP cost csntsr; +hus, avecy dellar
cf expense must sowmehow be assigned <o DP users. The

W

asiest way ¢o0 achieve =his is =<2 idenzify <he services,
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units ¢f work, rescurces, and o2th2r items for whick a
chazge is +to be made and “reat them as a product lirne. . Cost
accounting <“2chaiques are applicable in determiring the
direct and +he indirect costs associated with each itam.
Any cost expected to be incurred in running the operation is
included in either the dirs2ct or ipndirec:t category. Rates
or unit charges for each item (2.49., rssource ¢r service)
ace derv3srmined by dividing the <total cost %o be recove:xead
for *he =fesource or service (dicecst and irdiresc*) by <he
axpected us: 0f that rsesource or servics [Ref. 29]. The
tasic no%ior is tha+t all users are charged as closely as
possitls for actual resourcs utilization; machine billing is
basad on ac-ual useage and standard ratss, as collszscted by a
computer based systen. The overall objec*ive is to match
+he income and <he 2xpensss of *he ADP functicro. Services
provided *o outsilers may be billsd a< a higher ccs= so “ha=s
charges <c inside users can be raduced.

In theory +*his =c2sul:ts ia full ecovery of
S. In practice +his is not ths case and one mus+

accept 2 nen-z2ro balance condition where +he diffe
trea+ed as cverthead, or Zo-ce 2 zs-> balance condi+ticon by an
aftar-tae-fact adjustment (2i<he- a ra2fund or an ex=ra allo-
cation). A wvariant of *he £ull ccst czccvery approach is <o

a

z =he compute: c2n%2r not o1nly to recover CCs+ts bus

b. Pac-<+ial Recovery Apprecach

Partial recovery is more complicated <han £full

racovery because it is designed tc recover oanly a por<ion of

(=]
'U

*s ccecsts. While +here are +<wo primary ceascns Zfor
20t

adopting this approach, “he effact 2£ both is the same: par+

¢f -he DP cests are not chargad back.




n

One reason 2an organization migh:t adopt =il

approach is that i%t feels a charg2 should be mads only for
izect costs; overhead or indirect <cost is not intsndzd +«c
ke recovered. The second reason for adopting a par<ial
recovery apgpraach is that the organization feels that scme
servicss performed by the DP depaztment should be charged,
while o-hers should not [Ref. 30]. The decision en which
functions to charge out will be cld>saly +isdq ¢ managemen<
phkilcscphy and crganizational policy, and *+he organizatica's
con<r¢cl systenm. .

Theres arcz t ariants o0 +<he parz=ial
ery apgroach. The first vaciant 1s the recovery of
+ha

v
ating costs onlys h include machine and op=ra<er

se
time, ingut costs, s+taticnery, 3ata controls, e2icC.e. Systenm

velopment costs are now alloca+2d <o users. The basic
eascning bahird «his approach is <hat <he investmsnt In ths
computer is justified only :if th2 computar is fally
u=ilized, Since it cos%s so wmuch <> develop sys+zms arnd
programs beforz any use can be mads of them, +he crganiza-
tion as a whole Lkears such costs ia order %o encourags ussrs
to employ “he machine.

The sacond varian+t Is jast the iaverse, Systenm

0

elcpnent is charged to2 *+he user but data cen%sr s=arvices

area provided as a corporat2 fuac+ioa. This approach recog-

nizss =he difficultvy <cf =otal <c¢ost z2lloca<icn, ir tha+
devzlcpment cos+«s are ragarded as zTruly allocable since <they

are cac-cied out for a particularc usar, whereas opera=zing
costs are not since they ate incurred on behzalf of all users
of <he equipment. The drawbacks =o =his <ype of approach
ar2 as fcllcws:

1. The =2fficiency with which <=-he coaput=r is used 1is
less contzolled since users 30 not bear these costs.

2. There is increesed difficuley in Aifferentia<ing
be“ween the systems and projraamiag dsvelopment work
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and thz mainterance wvork cequiced <to keep systams
operational.

3. The dsvelopmernt of compuisr systems may irveclve a
consideratle element of "resz2arch" work cn nsaw hard-
ware and software ang, as 1is common wi%th ozher
research projects, it is of+ten difficul: to estimate
what the cost of such work will be [Ref. 31].

3. Averags Costing

Average Costing is an implsmsnzatiorn of =h2 PFull
Cos< Recovery Approach. It atteapts to spread <oxtal costs
ovser a sgecific time-frams on 4he assumption that variancss
in usage, such as peak-hour usage, will t=2nd =0 average ous

batween users over an exzended periosd o2f *inme. This mezhod

is based on 23 cost allocatior mod2l =<hat preds<ermines <he
cost per unit (in <ezms of <ime >r peciormance) oL ever

component o¢f ths computer configura<tion. Every job is
Eilled accozding <o *he number of units or thsz components
consumed, where +he number of wunzts is mui=iplied by <%he
chazge per uwi+. Tyoical billiag <centers ace the CFU,
memory, Eprin<srs, cazd rsaders, %2y-punch nachines, disks

S
ard <-apes. Total costs £or a billing c=2n<er ace de+t2rmined
cy calculatiny i+s direc< costs and 1loading i< with indirzec=
cos=s according =0 a cost accouxziag formula. I~ <a

all users pay their £fair share.

This practics 1ses, however, encourage a Dpeak
lcading problsm since th2 ussr knows *=ha+ his cos%s will no=
vary significan+ly, zven if all of his jobs are high
priority, rush jobs run in <he prime shiZe, Fuz<her,
comou“2r oreraztions have a high fix2d and a 1lc¢cw margirnal

cost for incr2mantal additioral utilizaticn. when 4emand
for «coaputer sec-vice is low, Telazive t0 Suppiy., ~hen
average ccst priciag 12ads <o higa prices. If demand
ircr2as23s, +*he added costs aze low and as a sesul+t <he




prices drop. The influernce on the user's behavior is just
the opposite of what might be desired, 1i.e., it weuld be
pr2ferable -0 have prices low when demand was lcw s0o as =¢
eacourage addicticnal uss. Addi«ionally, +this method could
cause boxtlenecks with critically scazce resources (e.9.
Input/0utput Channels) since the psnalty for bsing wastzful
is relazivaly small. Thus, it may be necessary to uss
priority or rationing devices to augment this system or 21se
cha-ge fcr demurrags.

I+ i, however, simple and 2asily understandable *o
users anpd, tharesfore, l2ss subj2ct =o dispute than cther
chargeback methods. PFurthermcre, the C-ates may alsc be ussd
for rprojec* costing anid 2coromic <feasibilizy analysis of
proposel na2w applications.

4. BWHall Cilock Time pez Job

This method £irs< appear=ad iuciang the s2cond gernzsra-
+ion of hardwire, nparticialarly in governmen=- installa=iosgs,
with "elapsed zime" as noze2d by an op2rator bzing mulziplied
by 2 £ix2d4 machine rate %o gert <+he cost =0 be billed +c¢ the
us2r . The charge was naver more than an approximation of

h2 ac*ual costs and it is inccasist2at in a mul+iprogram-

Bing environment.

S. Elapsed Tims In ¥oaopradzzamzal Mode
This is a wvariation c¢f th:s wall <clock *inme sys*sn.

S

I+ assumes a givern Job is th2 c¢nly job being rurn a<t the
time; an assumption that ignores =he inherent <crpa2razing
efficiencies 5f aul<iprograaming aad, <hus, it gensrazes
uncealistic cost figures.




6. Elaps3d Time ip Multiprogramm:ag Mode

This method avoids <h2 above problem buz i+ is
complex and & fficult *o measurs accuaratsly, to the sxtans
tha* pany users have rigorously avoided using i+, Package
systems are available, howaver, %0 accomplish *his task with
reasonable efficiency and at an accsptable lavel cf cost.

7. Eixed Pee Charges
ixed Pas chargas are attractivs: becauss <hey givs
“he ‘user preci cest f£igures ia 24vance. However, <=a=z

utility of <he system dzpends n how accura=2ly <he costs
are alloca+zd by <he ADP function and, 3if *“here zre over-
runs, the excess must be passed 2n =0 other users. This
approach has saveral variations such as flet -ate (e.9. an
hourly ca<s where <he rate is dez=rain=d by dividing “ctal
expansaes by <th2 +«o+tal rnumber of hours tha