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INTRODUCTION

Cost and Schedule Control System Criteria (C/SCSC
or CS2) involve the examination and evaluation of
defense contractors' internal management control
systems for validation purposes in the execution of
government prodarams..ie.the contractors are recuired
to demonstrate the ability to have an effective cost
and schedule control system where potential schedule
slippages and areas of budget overruns must be de-
tected for timely and appropriate management actions.

The applicaticn of C/SCSC in major, large-scale
prograns is expected to be increased in many other
industries, including the construction industry as
well, as the C/SCSC requirements have been overwhel-
mingly acknowledged by both govermment and industry
managers as representing good management principles.
However, cost engineers are sometimes facing a bewil-
dering environment in attempting to apply the crite—
ria in today's programs.

The purpose of this paper is to examine and dis-
cuss practical, common cases associated with factors
likely to impair effective C/SCSC amplication in
program management. The following key points will be
addressed:

- Overview of the C/SCSC approach

- Typical cases impairing effective C/SCSC anpli-
cation with regards to the criteria implication,
implementation, resulting comolication as well
as possible approaches recommended for complian-—
ce

- Conclusion
OVERVIEW OF THE C/CSC APPROACH

The US Department of Defence (DoD), since 1967, has
required its contractors to have their internal cost
and schedule control systems satisfied the C/SCSC
criteria (DoD 7000.2) rather than a specific or rigid
framework such as PERT Cost, Line of Balance..etc..
Under the C/SCSC approach, these systems may be set
up differently from each other due to differences in
their product lines, organisational structures, mana-
gement philosophies and key personnel involved in
implementing the system. However, it is expected that
the same kind of information will be provided throu-
ch the application of the C/SCSC resulting from the
folluwing five major criteria requirements:

. Organisation: The contractor's system must

provide for clear identification of all author-
ized work and related rescurces to meet all con-
tractual requirements, using the framework of the
Work Breakdown Structure (WBS). Integration of
the WBS with the internal functional orvanisa-
tion structure and the major subcontractors
responsible for accomplishing the authorized
work is required in order to establish responsi-
bility for identified work tasks. In addition,
the contractor's planning, budgeting, work autho-
rization and cost accumilation systems should

be integrated with each other in an effective
control system. This will permit cost, schedule
performance measurement for elements relating

to the WBS and the organisation performing the
work.

. Planning and Budgeting: All authorized contract

work must be planned, scheduled, budgeted within
the system in a manner which describes the
sequence of work and identifies the sionificant
task interdependencies required to meet the
develorment, production and delivery requirements
of the contract. Physical products, milestones,
technical performance coals, or any indicators
that will be used to measure output must be
identified. Establishment of the time-phased

performance measurement baseline (PMB) is the
key recquirement of this criterion.

. Accounting: Records of the contractor's direct,

indirect and material costs accomplished must be
done in a manner consistent with acceptable
accounting practices. Value and actual cost of
completed work must be recorded and summarized
to the contract level as directly as possible
awvoiding allocations in summation.

. Analysis: Establish the performance measurement

characteristics that a contractor's program
management must have, i.e., cost and schedule
variances at all levels of the contract's autho-
rized work and contractor's functional program
oraganisation structures can easily be identified.
Analysis of these variances must be done if pre-
established thresholds are exceeded. This will
result in identifying problems encountered,
formulating problem solutions and evaluating
program status at completion.

. Pevision and Access to Data: Maintain a valid

rerformance measurement baseline by imposing
strict control to baseline changes as well as pro-
vide access to all information and supporting docu-
ments relating to change control to authorized
client's persannel when required.
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CAB: Contract Budget Base
PMB: Performance Measurement Baseline
MR : Management Reserve
UB : Undistributed Budget

EACV : Estimate At Completion Variance
SV : Schedule Variance
CV : Cost Variance

ICV : Inflation Cost Variance

ECV : Expenditure Cost Variance

BCWS : Budgeted Cost for Work Scheduled
BCWP : Budgeted Cost for Work Performed
ACWP Actual Cost for Work Performed
ETC : Estimate To Complete

BAC : Budget At Completion

EAC : Estimate At Completion

(EPA)CWP : Economic Price Adjustment
Cost for Work Performed

FIGURE 1 COST/SCHEDULE INDICES PROGRESS PERFORMANCE

The criteria, therefore, provide the basis for
determining whether a contractor's program management
control system meets management needs. Contractors
are allowed to use the specific management procedures
of their choice but have to camply with the charac-
teristics and capabilities of an effective cost and
schedule control system. Figure 1 shows grachical
plot of the Cost/Schedule Indices Progress Report in
a C/SCSC environment.

Since its introduction in 1967, the C/SCS criteria
have virtually remained unchanged althouah concepts
behind the criteria have ardiously been refined many
times over the years, most recently in October 1987,
by many US covernment defense agencies. Today, it is
recocnized that almost every major contractor in the
US do operate a criteria-compliance system which
meets the US Department of Defense (DoD) instruction
7000.2 standards. It is also well known that many
companies have even adopted the criteria's concepts
to manage their major firm, fixed-price construction
and commercial projects. Nevertheless, controversies
surrounding C/SCSC and associated reportinag require-
ments have existed within industry and government.
Most difficulties exverienced are problems of the
criteria's inplementation where divergent interpre-
tations of the concents by different viewpoints

resulted in unexpected camlication impairing the
effective implementation of C/SCSC in the management
of orograms. This raises concerns about the very
scecifics of how these requirements have been
implemented. The following selected cases are iden-
tified with their problems and issues, the resolution
of which could lead to implementation improvements.
The cases are presented to illustrate the criteria
implication, resulting camplication, implementation
experience gained and possible compliance approaches
recommended.

CASES IMPAIRING C/SCSC APPLICATION
Case 1: Organisation

lementation: The contractor's management
control points (cost accounts) must be available
at the appropriate levels selected for control
and analysis. The number of cost accounts and
their levels of details must be established
sufficiently for contractual planning and control
purposes taking into consideration contractor's
understanding of the program's statement of work
(SOW) and the campany organisation structure.
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lication: The contractor may have to sub—
work down into very detailed levels of

the WBS resulting in a significant number of
cost accounts, overkilling their purposes as
management control points where all aspects of
technical, cost, schedule and performance measu-
rement monitoring are operationally integrated
for the day-to-day management of program
activities relating to the planning, analysis
and control of the program work.

Experienced gained: Cost accounts are established
to a very low level of details resulting in the
impression of a fine-grained control approach.
The lewvels are normally across-the-board ones
without careful consideration of the work tasks.
The effectiveness of program planning and control
can be impaired since the quality and amount of
visibility available on contract performance
relate directly to the level and make-up of the
cost accounts. As a result, difficulties arisen
for management control and reporting purposes,
Figure 2 illustrates the overkilling effect.

Possible compliance approach: The contractor
must be provided with flexibility as well as
must not be foreced or encouraged to subsidive
work down to very low levels of rerorting. The
proper levels of the cost accounts should be
primarily determined by the scope of work, its
proper subdivision to a specifiedlevel of detail
where the degree of management control is justi-
fied. No generic rules should be imposed rela-
ting to the number of the cost accounts required
versus program size. Care must be taken to
ensure that proper focus for ianagement planning
and control purposes are attainable as opposed
to the excessive creation of many cost accounts
causing significant amount of paper work to
overcone.

2: Planning and Budgeting

%Elerrentation: Most work packages must consist
of discrete tasks which are adecuately described.
Meaningful indicators are identified for use in

measuring the status of cost and schedule perfor-
mance.

lication: The work packages do not consist
o screte tasks used for performance measure-
ment purposes.

. Experience gained: Contractor's subjective

. Possible compliance approach:
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interpretation with respect to the discrete work
concept. Since the work package represents a
specific, short-span activity having scheduled
start and completion dates and an end product of
some form called measurable discrete output, the
assessment of the work output completion may not
be accurate particularly if the percent complete
approach is used to assess Budgeted Cost for Work
Performed (BCWP) for in-process work packages.
Subjective assessment of work package status can
easily occur causing distortion of the perform-
ance concept, e.g., preparation of an engineerinag
specification is measured only in percent comple-
tion of a generally defined workscope, for which
no precise end products could be matched to the
percentages or the percent completion of the
procurement of an equipment system whose complete
delivery can not be accurately assessed at the
conpletion date of the work package. It was
noted that, over the years, the milestone and
percent complete aporoach, or a combination of
both approaches, have been receiving increasingly
wide industry use. Fiqure 3 illustrates the
three types of work packages describing tasks
performed in a program.

Identifying and
defining an adequately discrete work output for

work packages result in objective measurement of
physical progress since the work package repre-
sents the very lowest level of the program plan
where a specific job which contributes to a
clearly defined specific task of accomplishment
towards the program objectives is assigned and
accomplishment measured. This will support the
earned value concept and a meaningful performance
measurement baseline. It should be, therefore,
reascnable to use the percent completion measure-
ment of the work progress in the following special
conditions:

- The work output consists of a group of products
containing a sizeable number of elements which
are similar in size, complexity and work value
where physical verification can be done. 1In
these cases, the percent completion approach
becomes a highly objective measurement of their
progress consistent with the earned value
concepts, e.g., a group of drawings, cable run
sheets, multiple sections of a major document.
(For these hamogeneous cost grouns of materials,
BCWP can be calculated by multiplying Actual
Cost for Work Performed (ACWP) by the Budget At
Completion (BAC) divided by the Estimate At
Completion (EAC) )

- A major, 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 completed would introduce a significant
distortion in the performance measurement data.

However, to minimize the subjectivity factor with
respect to this percent campletion approach, it must
be recommended that the maximum BCWP to be earned in
any work package should be limited until the workscope
of the task is completely accomplished.

Case 3: Planning and Budaeting

. Implementation: The contractor's planning and

. Comlication:

. Experience gained:

control system must have a scheduling approach
which supports the cost account and work package
start and completion date events.

Traceability to support work pack-
age start and completion dates to the program
master schedule was difficult..ie.. Lack of
intermediate and deatailed schedules to support the
traceability from work package planning up through
all hierarchial levels of the master schecule
plan. It is noted that the criteria do not spec-
ify any particular scheduling technicque to be used.

Since the criteria require
the contractor to establish a master schedule
showing the work to be performed in the orogram,
identifying significant milestones and task
interdependencies where a number of intermediate
level schedules serve as links between the master
schedule and the detailed cnes. Contractually
spaecified milestones and completion dates were
often used to ronitor progress. It has become
extremely difficult to cbtain the traceability

of the work package schedules to the higher level
of schedules particularly in an overkilling control
situation. It is not imperative for a contractor
to implement a detailed, effective Critical Path
Method (CPM) to have better schedule visibility
resulting in better traceability of schedule
interderendencies and constraints; even though it
may be true that in the absence of such a planning
tool, the contractor have little difficulty meet-
ing the C/5CSC requirements by continuing to moni-
tor specified milestones and completion dates.
Fiqure 4 shows the CPM factor of the C/SCSC.

Possible compliance approach: It is extremely
Imcortant to improve the schedule visibility,
which at the present time rests on a minimum







