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Orqanisation: '!be contractor's system must
provide for clear identification of all author-
ized work and related resources to rreet all con-
tractual requirenents, using the frarrework of the
W:Jrk Breakdown structure (WBS). Inteqration of
the WBSwith the internal functional oroanisa-
tion structure and the major sub:ontractors
responsible for aCCOlTlJ+istung the authorized
work is required in order to establish resronsi-
bility for identified work tasks. In addition,
the contractor's planning, budgeting, work autho-
rization and cost acclmllation systems should
be integrated with each other in an effective
control system. 'Ibis willpermit cost, schedule
perfonnance treasurenent fo;:- elenents relating
to the WBSand the orgunisation perfoming the
work.

Cost and Schedule Control System Criteria (C/sese
or. CS2) involve the examination and evaluation of
defense contractors' internal manaqenent control
systens for validation purposes in the execution of
goverrurent programs. .ie. the contractors are required
to derronstrate the ability to have an effective cost
and schedule contz::ol system where potential schedule
slippages and areas of budget overruns must be de-
tected for titrely and appropriate managenent actions.

'!be application of C/SCSC in major, large-scale
programs is e>q:)ected to be increased in many other
industries, including the construction industry as
well, as the C/SCSC requi.rerrents have been overwhel-
mingly ackn~ledged by both goverrurent and industry
managers as representing good managenent principles.
Hc::!Never,cost engineers are sonet:iJres facing a bewil-
dering envirorurent in attenpting to apply the crite-
ria in today' s programs.

- overview of the C/SCSC approach

- Typical cases im.Jairing effective C/SCSC appli-
cation with reqards to the criteria ilIplication,
inPlenentation: resulting carolication as well
as J?Ossible awroaches reccmrended for conplian-
ce

Planninq and Budgetinq: All authorized contract
work must be planned, scheduled, budqeted within
the system in a manner which describes the
sequence of work and identifies the sicmificant
task interdependencies required to treet the
develoment, production and delivery reouireJTents
of the contract. Physical I?roducts, milestones,
technical perfonnance goals, or any indicators
that will be used to treasure outPUt must be
identified. Establishrrent of the titre-chased

perfonnance treasurenent baseline (PMB).is the
key requi.renent of this criterion.

'!be purpose of this caper is to examine and dis-
cuss practical, comron CaSes associated with factors
likely to inpair effective C/SCSC application in
program managenent. '!be fol~q key points will be
addressed :

CJVF:R.lIFJdOF THE C/CSC APPROI\CH

Accounting: Records of the contractor's direct,
J.ndirect and material costs accatplished must be

. done in a manner consistent with acceptable
accounting practices. Value and actual cost of
CCX11:)letedwork nust be recorded and surnrarized
to the contract level as directly as possible
avoiding allocations in sumnation.

- Conclusion

'!be us DepartJTent of Defence (COO), since 1967, has
required its contractors to have their internal cost
and schedule control systerrs satisfied the C/SCSC
criteria (000 7000.2) rather than a specific or rigid
frarrework such as PERl' Cost, Line of Balance. .etc..
Under the C/OCOCapproach, these systens may be set
up differently iran each other due to differences in
their prvduct lines, organisational structures, mana-
genent philoscphies and key personnel involved in
ilIplenenting the system. Ha<lever, it is e>q:)ected that
the satre kind of information willbe provided throu-
qh the application. of the C/OC~ resultino from the
following five major criteria requireITents:

Analysis: Establish the performance rreasurenent
characteristics that a contractor's program
managenent nust have. Le., cost and schedule
variances at all levels of the contract's autho-
rized work and contractor's functional !,rogram
oroanisation structures can easily be identified.
Analysis of these variances must be done if pre-
established thresholds are exceeded. 'Ihis will
result in identifying problens encountered,
formulating problem solutions and evaluating
program status at catp1etion.

pevision and Access to Data: Maintain a valid
performance treasurenent baseline by im:csino
strict control to baseline changes as well as pro-
vide access to all information and supportino;J Cbcu-
!rents relating to chance control to authorized
client's fersonnel when required.
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FIGURE I COST/SCHEDULE INDICES PROGRESS PERFORMANCE

'!he criteria, therefore, provide the basis for
determining whether a contractor's program managerrent
control system neets managerrent needs. Contractors
are allowed to use the specific managenent procedures
of their choice but have to catply with the charac-
teristics and capabilities of an effective cost and
schedule control system. Figure 1 sh:Ms graDhical
plot of the Cost/Schedule Indices Progress ReFOrt .in
a C/ocs; envirol'\lTent.

Since its introduction in 1967, the C/SCS criteria
have virtually retrained unchanged altho~ concepts
behind the criteria have ardiously been refined many
tines over the years, II"OStrecently in ~ 19£17,
by many US 9Qverrurent defense agencies. Today; it is
rec:ogni.zed that alIrost every I1'ajor contractor .in the
US cD operate a criteria~liance system which
neets the US Depart:rrent of Defense (t'oD) .instIUction
7000.2 standards. It is also 'Nell krXJWnthat many
cx:.apanies have even acDpted the criteria's concePts
to manage their I1'ajor fhm, fixed-price canstIUction
and ccmnercial projects. Nevertheless, controversies
surrounding C/ocs; and associated reFOrtinq require-
rrents have existed within industJ:y and goverrurent.
~bst difficulties exc.erlenoed are problens of the
criteria's inplerrentation where diverqent .interpre-
tations of the conceots by different vi~.ints

resulted .in unexpected =lication inpair.ing the
effective i1rplerrentation of C/ocs; .in the managerrent
of programs. '!his raises =cerns about the very
SFeCifics of how these requirerrents have been
inr.>lerrented. 'l11e fo1.J.c:Ming selected cases are iden-
tified with their problens and issues, the resolution
of which could lead to i1rplerrentation i1rprovarents.
'!be cases are presented to illustrate the criteria
inplication, resulting COTplication, iltplerrentation
experience gained and p:>ssible COTpliance awroaches
recomrended .

CASES IMPAIRING C/SCSC APPLICATIOO

Case 1: Organisation

Inplerrentation: '!be contractor's managerrent
control FO.ints (cost accounts) nust be available
at the appropriate levels selected for control
and analysis. '!he nUl1'ber of cost accounts and
their levels of details nust be established
sufficiently for contractual planning and control
PUrpOses taking .into oc::nsideration contractor's
understanding of the program's staterrent of "'Urk
(ro-l) and the ccnpany organisatioo structure.



. ~licaticn: '!he o:ntractor nay have to sub-de 'oIOrl<:cDwn into very detailed levels of
the was resulting in a significant numer of
cost accounts, overkilling their purposes as
rranagement control IX>ints where all aspects of
technical, cost, schedule and performance neasu-
renent II'OI'litoring are OFerationally integrated
for the day-to-&y management of program
activities relating to the planning, analysis
and control of the program 'NOrk.

Experienced gained: Cost accounts are established
to a very low level of details resulting in the
inpression of a fine-grained centro! approach.
'1he levels are notttally across-the-board ones
with::>ut careful consideration of the 'NOrk tasks.
'1he effectiveness of program planning and centrol
can be inpai.red since the qualitY and aITOunt of
visibility available on contract performance
relate directly to the level and rrake-up of the
cost accounts. As a result, difficulties arisen
for rranagement centrol and reIX>rting purposes,
Figure 2 illustrates the overkilling effect.

Possible CCI11Jliance approach: '!be contractor
nust be provided withflexibility as well as
must not be' forced or encouraqed to subsidive
'NOrk cDwn to very low levels of re~rting. '1he
proper levels of the cost accounts should be
prinarily detexmined by the scope of 'NOrk, its
proper subdivision to a specified level of detail
where the degree of nanagerrent control is justi-
fied. l'b generic rules st-Duld be iIr{:osed rela-.
ting to the nUTter of the cost accounts required
versus program size. care nust be taken to
ensure that proper focus for uanagenent planning
and control PurIX>Ses are attainable as oRX'sed
to the excessive creation of nany cost accounts
causing significant aITOunt of paper 'NOrk to
overcone.

Case 2: Planning and Budgeting

~lesrentation: M:)st 'NOrk packages nust consisto discrete tasks which are adeo:uately descrilied.
loEaningful indicators are identified for use in
rreasuring the status of cost and schedule perfor-
nance.

~ication: The 'NOrk packages do not consisto screte tasks used for perfornance rreasure-
rrent purposes.

~ence '1ained: C~ntractor I s subjective
lJ1terpretation WJ.th respect to the discrete work
concept. Since the 'NOrk package represents a
specific, srort-span activity having scheduled
start and conpletion dates and an end prcduct of
SOlIe form called rreasurable discrete output, the
assessrrent of the 'NOrk output conpletion IIBYnot
be a=ate particularly if the percent conplete
approach is used to assess Budgeted Cost for I\ork
Perfottred (OCWP)for in-process 'NOrk packages.
Subjective assessrrent of 'NOrk package status can
easily 0= causing distortion of the perform-
ance concept, e.g., preparation of an engineering
specification is rreasured only in percent conple-
tion of a generally defined 'NOrkscope, for which
no precise end products could be rratched to the
percentages or the percent conpletion of the
procurarent of an equiprent system wrose ~lete
delivery can not be accurately assessed at the
oonpletion date of the work package. It was
noted that, over the years, the milestone and
percent conplete aP.'roach, or a ccrtbination of
I:oth approaches, have been receiving increasingly
wide industry use. Figure 3 illustrates the
three types of work packages describing tasks
perfottred in a program.

Possible conpliance approach: Identifying and
deflning an adequately discrete work output for

E.3.3

'NOrk packages result in objective neasuresrent of
physical proqress since the 'NOrk package repre-
sents the very lowest level of the program plan
where a specific job which contributes to a
clearly defined specific task of acoonplishrrent
towards the program objectives is assigned and
aCCXXlplishrrent rreasured. 'Ibis willsupport the
earned value o:ncept and a rreaningful perfOJ:lIBnce
rreasurerrent baseline. It srould be, therefore,
reasonable to use the percent conpletion rreasure-
rrent of the work progress in the following special
crnditions :

- '!he 'NOrk output consists of a group of prcducts
containing a sizeable nurrber of elesrents which
are similar in size, ca:plexitY and work value
where physical verification can be done. In
these cases, the percent catpletion approach
becorres a highly objective rreasurerrent of their
progress consistent with the earned value
conce:;>ts, e. g., a group of drawings, cable run
sheets, nultiple sections of a IIBjor docurrent.
(For these harogeneous oost groups of IIBterials,
OCWPcan be calculated by IlUltiplying Actual
Cost for ~rk Perfottred (ACWP)by the Budget At
Corrpletion (EAC) divided by the EstiITate At
Com;>letion (PAC) )

.,.

.,

- A IIBjor, high valued task, which by its nature,
can not be broken into constituent tasks and
where to fail to recognize the task as essen-
tially carpleted ~d intrcduce a significant
distortion in the perfornance rreasurerrent data.

...

However, to minimize the subjectivity factor with
respect to this percent conpletion approach, it IlUSt
be recamended that the maxinumOCWPto be earned in
any 'NOrk package &hould be limi too until the workscope
of the task is carpletely acconplished.

,.

Case 3: Planning and Budgeting

Inplenentation: '!he contractor' s plar.ninST and
control system must have a scheduling approach
which sUPpOrts the cost account and 'NOrk package
start and conpletion date events.

',.

Camlication: Traceability to sUPIX>rt work pack-
age start and co~letion dates to the program
IIBSter schedule was difficult. .ie.. Lack of
intenrediate and detailed schedules to support the
traceabili ty fran 'NOrk package planning up through
all hierarchial levels of the master. ~checule
plan. It is noted that ti.e criteria do not ~-
ify any particular scheduling technique to be used.

Exr.:erience qained: Since the =iteria require
the contractor to establish a master schedule
showing the work to be perfottred in the program,
identifying significant milestones and task
interdependencies where a number of interrrediate
level schedules serve as links between the IIBSter
schedule and the detailed ones. Contractually
specified milestones and conpletion dates were
often used to J!'Onitor progress. It has becare
extrerrely difficult to obtain the traceability
of the 'NOrk package schedules to the higher level
of schedules particularly in an overkilling control
situation. It is not iJroerative for a contractor
to iIrplerrent a detailed, -effective Critical Path
loEthod (CPM) to have better schedule visibility
resultinq in better traceabilitY of schedule
interdependencies and constraints; even th::>ugh it
IIBYbe true that in the absence of such a planning
tool, the contractor have little difficulty rreet-
ing the C/OCSC requirerrents by continuing to IT'Oni-
tor specified milestones and completion dates.
Figure 4 shows the CPMfactor of the C/OCSC.
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Possible CCI11Jliancea~ It is extrerrelyllIp)rtant to inprove ule visiliility,
which at the present tine rests on a miniIrun
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