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~X~CUTIV~m. SU}114IRT

• This report provides some lessons learned in the use of a management
I 

system va lidated under the Depart~ ent of i)efezise Cost/~chedu.le Control

system Criteria (C/~C~Cj in the management of the joint Army/NA~~ aotor

systems Research Aircraft(R~Rn. j  Project . Based on the R.~ita~ experience

it has been denionstr4~ted that sucn a system can provide the necessary

information to government program offices for effective and tim.~ly

participation •.ith t~e contractor in tue management of their prugr~~s.

• During the de~ign phase of the project several techni~ .ies used by the

• LtSR~ Project Manager optiinised this participation. These techniques

are ~orth consideration for use on ot..her pro~ramns. First, the government ’ $

technical monitors ~‘ere ~esigxmated as ~anagers and were held accountable

for the cost, schedule and techrLica3. status of their area of responsibility.

3econd, t~he contractors internal man~.gement system was used and eacu of

the ~overnment ’ s managers were tr~ined in the ~echanics and methods or its

use and in the various techni~jues of analysis of the output data from the

systea. The reports provided by the contractor were t~.ilored for the

• technic4 managers’ use rather than the specified government formats that

• 
.~ are generally received. Third, the use of perfonLance ind..icies proved

to be the best r .ethod of ~~~~~~~ and communicating performance . These

indicies are simply a measure of tne hours actually spent for each hour of

effort pla:~ned.

The effectiveness of Ute syste~ deteriorated to almost ~rorthlessness

during the f~bricLti.on phase Df the 4 roject and was due to the contractor ’s

• • managers not believing nor usin~ their c~n sy.itei . even though the

jndic...tors .~ere poiutin.~ to tn.e true probie . . ~rea5. it bec;.~ e apparent

ii
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• that the contractor ’ s mana~ement system was a system that was created

- to satisfy the government ’ s C/s~G~iC req~iirement. The system provided

a status of cost, but it vias not used as a L.eans of control. Thus the

system ~.as ~.~lc~ost useless. T~e lesson ~earned is ~.bvious . The worth

of any management systeu is dependent upon its support and use by the

managers.

F

Ui

• ‘.4 ..

• 
~~~~~~~~~

• i~ 
tI~~. -• iii



TABLE OF CONThNT~

I
~xECuTIv.~ SUI’a’IAk~.Y S S S S • • • S • • • • • • . S • S S • • ii

INTk~Lj DUCTION . . . . . . . . . . . • . . . . . . . • . . • 1

COST/~CH.~DULE C~NTk~ L ~~~~~ eaImH.IA • • • • . . . . . . . . 2.

Tine].iness of iteport$ • . . . .. . . . . . . . . . . .  2
Difficult To Understand and Use . . • . . . . . . • . . . 3

THb 11~1tA ~.ND C/~~CbC . . . • . . . . . . . . . . . . • . . • 4

Reports . . . • . . . . . . . . . . . . . . . . . . . . 4
Accountable flanagers . . .  . . .  . .  . . •  . .  . . . . 5  5
The 6ODay P].anning Period . • . . . . . . • . . • • . . 6

~AN~~~ bNT OF CObT i~ROBLE~4S . . , .  . . . • . . . .  • . . . 9

Reports, Charts, and Techm.ques • . . . . . . . . . . . • 9
The Change To Functional Management . . . . . . . . . . . 12
The Key is 1~anagement ~upport . . . . . . . • . . . . • 14 

. . . . . 17

i .• I
iv .

~~IilkIIIliI1L~•__~_.• - - -_____________________________



_ _ _ _ _ _  _ _ _ _ _ _  _ _  • 
_ _ _  •~•i

INTRODU CTIO N

Although project management is an art and the application of “cookbook”

solutions to problems may not always be appropriate or effective, it is

helpful to try to understand what methods and techniques have proven

effective on other programs, and to try to adapt the appropriate ones to

• new programs. It is a well known fact that the problems most major programs

have experienced are not. uni’.jue. In fact, each new manager keeps hoping

his pro~ram will be different , but in the end he stubs his toe on the same

rocks that countless managers before him have stubbed theirs. Therefore,

the prudent manager should try to be aware of as many of these rock s as he

can and plan for them by trying to mold his program by adapting the techniques

that have proven most effective on other programs. The purpose of this

paper is to provide some important lessons learned and techni~ues used in

the management of a joint ~trmy/NA~~ aircraf t developnient program which

used a management information system validated under the i~epartment of

- • Defense Cost/ .~chedule Control ~ystem Criteria (C/ .~C~C) . Both successes

and futures will be addressed. It is hoped that some of the methods

described will be helpful to others involved in this dynamic field of

program management arid who are interested in getting the most out of C/~C~C.

CO~T/~CIt~DULb CONTROL ~~~~~~ CniT~itIA

In an attempt to keep fro~t imposing a system of management on defense

contractors during the ac•~uisition of major weapon s systems, The Department

of Defense has issued i)OU Instruction 70u0.2 which allows the use of the

contractors internal system of management provided it meets certain

management criteria called the Cost/~..chedule Control system Criteria (C/~C~C) .

The se criteria deal with the or~anization to do the work; the planning and

H
1
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budgeting of the work; the accounting for the effort expended and work

accomplished through perforuic~.nce measurement; the analysis of the

performance to plan ; and revisions to the plan for adjustment s due to

performance and other changes; and ~overnment access to plans, changes and

• 

- 
. perforz~..-nce data. If the contractor’s management system satisfies these

criteria, the government has reason.~ble assur..a.nce that the contractor’s

system is based on sound fundamental principals of management and that he

• will manage the program well. But , has C/~C~C provided this good management.’

~ ome people believe it-ha s, ~hile others criticize it strongly. Two of the

most commo~ criticisms are listed below and are valid ~hen taken from the

point of view of those making the criticism:

Timeliness of £-~.eport s. The CjSGaC reports received by the program

office are too old to be used in effective aay-to—day management of a

program. In general the reporting procedures are such that the contractor

receives his internal status reports 3 to 7 days after the end of a

reporting period. - He then analyse s the variances of his performance to

plan to identify problems, find solutions, and assesses their impacts on

the program. ~ie then finalizes the reports and submits theu to the

government . These reports are usu....ily received from 30 to 45 days after

the close of the accounting ~eriod. Thus, the cata in the rejort can be

as much us 75 days old by the ti~..e the progra~ office sees it. This long

delay ;~akes ~uestiLnable the utility of these reports for use by the program

H office in identifying, understanding, and solviri~ problems. To wait that

long to find out about .~ tecnnic.~.l problem ~.hi. ch the ~overnment needs to

know bout or could have provided assis .ance in the ~olutiun ~zould be

cmt~~,tx o4,n1c ~ami1a’-a , .~.iior rob~~ ~‘ c n ~.ecoxr~. ~~~ costly ~.1 th ey go 

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



~,

C
.

undiscovered for several months. Thus, the monthly Cost Performance k~e~orts

are generally criticized as being of litI~le value to the tecnnical side of

the program office and other methods are generally used to track technical

periOrLz.uflCe .

- - Although a Cj ~C~C system is truly not the best tool for identifying

major technical problems or “ show stoppers” (usually one doesn ’t have to

look for these) the lessons learned in toe itotor Systems Research A~ircraft

(1t~It~) i-roject Office show th~t a C/~CaC system can be a very helpful tool

in assisting the teconica]. managers in identifying and solving technical

problems. The key to the utility of such a system, as will be discussed

later , is tailoring the reporting to the progra& s needs.

wifficult to Understand and Use. The idea of performance measurement

sounds good , but in trying to plan for it , measure it , analyse it , arid

report it , there evolves a system of procedures , definitions, and

analytical techni~ues that are dit~icu1t to understand ; i.e., it develops

its own cult . Not only is there a potential lack of understanding within

a progr.~m office, out this ~otential exists at all management levels above

the government ’s and tne contr.~ctor ’s respective program organizations.

This lack of understanding, coupled with the suspicions that a large number

• of managers have toward the accuracy and worth of “~ utoxaated l4anagement

ln.formation ~yst ems ” can create both conmiunications and credibility problems.

The requi.reaent that t.he syst~in and its reports be understood in order to bc

used effectively, force some managers to turn the system, its report s,

analyses, and problems over to the “ experts” L.ao arc generaUy the financial

H managers in the ~overoment~~ organLation or toe accountants in the

contr .
~
ctor ’s or r i i_ atioa . Thus , a gceat ~C~i of effeci..iveness in management

* control is lost becanse of a lack of understanding .
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The t~&~JI project office was relatively successful in ensuring a

good understanding and use of the C/~G~C within the proj ect office. However ,

it was not vera successful in developing an understanding and in communicating

with the levels of government management above the project office. The

contractor failed within his own organization to provide an understanding

of arid ute of the system at the hi~her levels of program and functional

management. The se significant points will ~e discussed in greater detail

below.

T}6 E~~ .tt AUJ CJ 3C~C

The Rotor ~ystems i~esearch ~.ircraft (RoZ~A J Project is a joint ~rmy/ NASA

project to design, fabricate, flight qualify, and bring into operation two

researcn helicopters to be used for improving rotorcraft prediction

methodology and for testing new rotor concepts. The project is funded ,

manned, and managed on a 50—5~ basis bet~.een the Nkt~~ and the army. In

the jargon of join t pro rams, ~~ t*~ tt is the executive agency and the army is

the participat ing agency. The dollar value of the project does not approach

the threshold specified in DODI 7000.2 for a mandatory e/ ~iCSC requirement.

Ho rsever , the finn winning the competition had just recently had its

management system validated under U/~C.~C and proposed that it be used on

the xtSlti. pro j ect . This proposal .:as in line with the project office ’s

stated objective to L inhi~ize special re~orts from the contractor by using

( his internal sy~tcms, methods , and report3.

* 

I~eports. The normal ~/..‘C~C co st perforL.ance re~orts required by DODI

70u0.lO were aot requested . Instead , the contractor :3rovided the same

internal documents he used. the level of the re orts provided was

contractually set a~ loyal three of t~ e cuntr .ctor ’s ~ork Breakdown

4
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structure ( ,.B~i1, and level three of the functional organization. It was

fur ther stipulated that if problems developed , reports to the lowest level

would be provided , as necessary, for pro~er visioility and management . ~fter

much discussion, the contractor agreed to mail the raw monthly computer status

reports when they bec~.me available rthich was 3 to 5 days after the close of

~ I 
* the accounting ~eriod. By the 2oth of each month the contractor was re~uired

to provide a financial report ~thich in essence wa~ the contractors analysis

• of progress vs pL.ns, ~ i~lysis of the si~nificant variances revealed in the

basic status reports previously submitted , and an assessment of the ii..~~~ct

of problems revealed and, or actions Lken. However, these analysis reports

i.ere usually 10 to 15 days late and were of little value. In addition to

these contractually agreed to monthly re~orts, the government’s in plant

resident engineer fo rwar~ed the mid—month computer retorts to t~.e project

office the day tney werc available. The fact that the project office was

receiving the Gasic re~or ts twice a month a~d only 5 to l~ days after the

close of the accounting periods, provided the c~pabillty fo r each of the

government ’ s technical managers to traca the cost , schedule , and technical

performance of their ~BS elements in an integrated and timely fazthion.

Three other factors supported the effective use of the~e documents. These

~;ere (l~ the project office staffing of a government manager counterpart to

each of the contractor~~ manage~ s, (2 ì the effect ive training of the

government ’ s technical managers in the contractor ’s management system , and (3)

the techni que of holding the government uanagers accountable for the cost

and schedule condition well a~ the technical condition of their uBS

elements.

~~~~~uL~bie Nana 1.~~~~ The f~~~~~ental a~.d ~ey nan~ge: cr~t technique used
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within the government ’s project office was to make each of the ~~~ F
managers accountaole for cost , ~chedu1e and technical performance.

Each month each ~Bo manager was re~uired to brief the project senior

staff on the cost, schedule, and technical status of his area. Reasons

for deviations from plan nad to be explained and potential solutions and

* impacts identified. finally, each manager was required to provide and

defend his assesmnent of the Estimate ~tt Completion (EAC) for his area .

On occasion, a manager would find that he had the “Monkeys’ on his back;

i.e., that he was responsible for one of the Top Ten Problems. In such

instances he was in the “center ring”. In addition to a weekly report

to the project senior staff on cost, schedule, and technical status of

the solution to the problem, he was required to brief the next level of

Army and. N1t~A niarv~gement . ~lthongh some of the engineers were inherent.s-y

better managers than others and were quicker to grasp the cost and

achedule aspects of their tasks, all became sensitive to these two

factors 0hich most had not been required to consider nefore. I firmly

believe that this delegation helped create an involved, dedicated, and

highly effective team of government and contractor managers during the

design phase of the project.

The 6o Day Planning Period. One of the most beneficial management

actions taken ~t the start of the contracted effort was the 60 day

planning period . This 60 day period eega n just after contract go

ahead. The contractor ~as not allowed to ~roceed with any of the

preliminary de~ign, tut was restricted to developing the detailed

pllns for the program. All Coot Accounts Plans (C.~P) for the entire

project and the first ~ moritiis of ork packages were l’ianned . ~taffing

- 6
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and orga nialng the contractor ’s and the gover~ nent ’s respective project

offices took place at this time along with a concentrated training

program for all contractor and government WB~ managers in the ~~~~~~~~~~ S

management control system. For each of the level, three ~4B~ elements, the

contractor assigned a ~~~ manager to be responsible for the cost ,
* - schedule, and technical effort. r~S previously st~ted the organization

of the government ’s project office was a mirror image of the contractor ’s

organi~.ation witn a counterpart gover~iment .1B~ manager for each level

three ~~~ element. Each set of man~gers and other contractor and

government project management ~ersonmel attended the eight hour a

day, five day training course covering the description , mech~nics,

and use of the contractor’s ELan~gement control system. This enabled

all parties to understand the specifics of the methods of ~J.anning,

scheduling, budgeting, authirizing .ork, accounting, reporting, analyzing,

and cteveloping changes and work around plans . nveryone spoke the same

language and understood the functions and uses of the planning documents and

various reports. ~othing was lost in the usual translation when

information is put into “Government ’s Format”. Tne effect was increased

efficiency and co~ nunic~tions since it enabled all concerned to

-
~~~ concentr: .te on the solu t.i.ons to problems instead of trying to understand

~,-hat was really being said in reports or briefings.

One of the major outputs of tr~e 6Q day effort yeas the procurem~nt

j ian. I feel this plannin~ and its subse~uent implementation provided

an early identification of and. solutions to procurement problems. Durir~

the initial stages of the de~igri , the demigners were almost “harassed”

by the proc-ire ; .ent 1 ersonnol to icl !~nt .i fy  the co...ponents and material

_ _ ±__ ___ I -,- -- -~~~~~
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that would have to be purchased. The intent was to identity, order

receive, and store the material and parts needed for the R~it~ • This

emphasis on procurements was an attempt to correct one of tne contractor’s

historically weak areas. This approach to procurements is highlighted

here to point out that such an effort will usuaLly be required to get
* - 

procurements under control early. C/~CSC system8 are not very helpful

in this regard since the accounting methods used for accruing costs

-j - under the C1 ~CsC is usually point of usuage ; i.e., costs are charged

when the material is consumed. Problems of cost overruns for procurements

or problems due to lack of parts or r .aterial can be best identified

and solved , or at least accounted for long before they ap~ear in the

cost. performance reports.

another management action taken by the contractor ’s project manager

during the 60 day planning effort was the establishment of a large

management reserve . Historically for this contractor suca reberves

were approxim-~tely 5~ of the contract target cost. In this instance

a l5~ reserve was established . Tne intent was to establish tight

t~r~ets thit , if acaieved , would enable the contractor to maximize
r

his cost incentive fee for this cost plus incentive fee contract.

Initially this ap~roach was appeaaing to both the ,~overnement and

the contractor , however , it later becane apparent that the targets

~- -1
~.ere too restrictive and they lost their effectiveness as management

goals since they ..ere impossible to achieve . In reality, a reverse

effect developed. TLLe reduction of re~ources to establish the management

reserve bec..~.mo an e ccusc for the ear~y c ;&t  variances t ;Lat appeared ; thus,

the identification of the true causes of tnose early cost L rohlerns was delayed.

8
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~eports. 
Charts, and Techniques. During the design phase, the

government ~BS managers used the contractors cost performance reports

• to good advantage. The feature that made the reports most useful was

• 

- 

the break out of costs into the various elements of costs. ..pecifically

the listing of ~ngineering and Manu.facturing planned cost (BC~~j, actual

• 
- 

costs (AC~eP) , and. performance (BCi~~j in hours in addition to dollars

was wry useful f or technical management. This listing of hours is

contrasted to the usual cost performance reports that show performance

in dollars only. Being able to track design and manufacturing

performance in hours eliminated the usual problems of trying to separate

the effects of rates and overheads from the true technical performance.

In fact, the data on the reports was sufficient to allow each WBS

manager to pinpoint all the causcs of variances, i.e., poor design

or manufacturing performance, labor rates differentials (skill levels) ,

overhead rates, material cost variances, or the variances in the cost

of other direct changes.

The s”mple cost/schedule performance report on page 19 shows a

typical report for one of the WBS elements. The report can be divided

into two main sections. The lower portion, consisting of the lower

six rows, provid~~ the total dollar summary information for each of the

- . lower level WB~ elements that mane up this ~~~ element . The upper

half of the report consists of 10 rows of data which summarize the

various elements of cost for the ~~~ element. These rows are further

subdivided into three column sections : (1) “Current period” showing

• the last 15 days performance , (2i “Cumulative” showing total or cumulative

9
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performance to date , and (3j  “ itt Completion” showing the total budget ,

- - - the estimate at completion (~~C), and the cost variance at completion.

With these reports each RSk~A manager was able to evaluate cost1 schedule

performance twice a month using any of a number of the standard C/SC~C

analytical techniques and formulas. ~‘s previously mentioned, the

breakout of data by cost category is such that ~.erformance could be
- 

evaluated in a variety oZ ways such as (1) Salary (Engineering) hours,

- dollar s, and overhead; (2) Hourly (hanufacturingj hours, dollars, and

overhead ; (3) )iateria.]. dollars; (4j Other Direct Charges (ODC) dollars;

(5j Total hours; and (6) Total dollars. Also, by dividing the salarj and

hourly dollars shown by their respective hours the labor rates could be

determined. These rates provided a measure of the skill level variations

when the actual rates were compared to the planned rates.

From these reports each manager developed various tracking charts ,

three of ~hich are shown on page 0. The top chart , “Cost/ thchedule

?erformance Versu s CA? Plan” , shows four plots. Tiie first is the time

phased cumulative distribution of the total budget for that ~BS element

• and is the wBJ budget baseline. It is the summation of all Cost 4-tccount

• j Plan (CAP) budgets for that element. The other three plots are the Budgeted

Cost for Work schedule (BC~~j 4iich represents the day to day planning

or the performance baseline , tne Budgeted Cost for Work Performed (BC~?j or

- 
perforu.G.nce to dat~ , and the Actual Cost for ..or~ Performed (ACb~P) or actual

costs to date . The schedule variance shown in this case is approximately

— $2 .,OK (BC1~? — BCWSJ or ~j2(A,K behind schedule . This variance as measured

can be misle~..ding if th~ BC1..i or performance baseline does not coincide

.
~~~~~~

• - 4th the ~~~ budget baseline. This is obviously the case on thi s chart .

I 10
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The performance baseline, BC ii~ , is lagging behind the budget baselir~ by

• Q400K . This difrerence shows that the day to day planning for this element .

- is ~4oOx~ behind the master scheaule which is reflected in the budget baseline.

As discussed earlier the ~erfor~ance to date ~~~~~ is j2(A)K behind the

- 
. day to aay plans. Thus, this element is rea.J.y ~i6~Uh behind the master

schedule or budget baseline. The point to be made is that one must

-~ thoroughly understand the contractor ’ s system to insure there are no

- misunderstandings. Reported schedule variances can be mi sleading and should

be compared ~ith other working schedules or networks.

The middle cnart “~ chedule otatus” is a plot of the number of week s

-~ behind or ahead of scnedule. 1he two weLk s behind schedule status shown

represents only the ~2uUK schedule variance measured from the per.~ormance

baseline.

The bottom chart “Performance Inaex Ristory” plots the contractor’s

cumulative performance index for total hours. This index is computed by

- 
dividing the total actual hours expended (~O~.P) by the total hour s credit

received for work performed (BC~~). 1n the simplest terms it is a cumulative

avera~e of the hours spent for an hours ;~orth of work completed. This

particular plot sho~;s that for eacn hours worth of ~ork accomplished it has

ta~en 1.15 hours to do that ~ork. The tecnrii~ue of using ~erfo rmance indices

is not ne~ , out. it does irovide a simple and effective method to track and

-

~ ~j - man~ge by. it is especially usei ui in communicating with individuals ~ho do

not unders~.and the aef ~.nitions aOQ nethc~ s ~ssociatea ~itn a (~j oo.. C ~ysten

of re~or~in0 it shouid be noted i~.r1 at tne ~er ion anCe incex method can

also be used ..ith uollars , nowever , in tne case of the ~~~~~~ project , inaices

in hours 0ere ~.ore ~.caziirigful O1~.C the ~~ia issu e ~~s :;errorm~ ce with
t 

~•~~~~~~~~~~
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respect to hours not rates or overhead issues. The use of performance

indices became the major technique used for tracking performance during the

fabrication phase of the project wnen wB~ management was replaced by functional

management. The charts on pages2l thru24 are plots of performance indices of

the most cost significant functional areas for the ±tSRtt program. The problems
• 

depicted in manufacturing, page 23, will be discussed in detail later.

• - The Change To Functional Management . Toward the end of the design

phase and during the transition to manufacturing (from November l~74 thru

January l~ 7 5) ,  it became apparent that the contractor ’s .~Bo managers were

in fact managers for the design phase oniy. The impression that they

~ould also manage the fabrication and test phases had bee:~ implied in the

contractor ’s proposal and reinforced during the initial staffing and

management of the design phase. This implied program form of management

was evident~y the contractor ’ s re~ponse to the government’s desire to have

an “experimental shop” type pr-ogrart even though it was contrary to their

metnod of manage~..ent. This contradiction became evident during the transition

to manuf~cturing then the Contractor’s b~B~ managers became ineffective

in interfacing with the government ’ s i~B~ managers on matters of tooling,

fabrication, asse~.bly, and integration. ttlthough they had signature

responsibility for the various plans it was only a formality. The

funct icn_ l Operations Department , which was responsible for these areas ,

~.as uick to restrict the interference of the engineers in their domain.

Their attitude ~.as essentially, “Get out of our way and let us build the

aircraft”. .~hen it bec -me evident that the contractor ’s project manager

~;as not interested in increasing the control ~utr1orisy of the .B~ managers,

as evidenced by his desire to re1e~se the majority of th~~. fro:~ the ~:ro~r~~i

12
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since their functional jobs as design leadmen were over , the government ’s

program manager was faced with the decision of trying to force the contractor

to manage in a way foreign to his normal method; or re—orient, the government’ s

office to monitor and manage the way the contractor managed. £he decision

was made to adjust the government’s office to reflect the functional

management of the contractor. The government uB~ managers were still

responsible for the total effort in their areas , but they were required to

work closely with newly designated Operations and Test kanagers in ti~e

governments organization. The operations ~anager was given the overall

responsibility for manufacturing and manufacturing engineering (tooling)

and the Test i~anager was given the responsibility for component, subsystem,

ground , and flight testing. The ~~~ managers became trx e technical “fire

brigade” for the solutions to problems that surfaced in the operations or

test areas.

£)uring this transition to manufacturing , the contractor’s cost

perforannce reached tne point that the contractor ’ s remaining management

reserve would be required just to offset the established 15ft engineering

design and l7~ procurements overrun. i~anu1’acturing and testing were yet to

coxne~ .~~at was even itore alart~.in~ was that the initial manufacturing hourly

performance indices (~page23) were at an alarming high of 1,26 as of December

1974. The contractor , however , kept insistin~ that although he had

established a large overrun to date the high performance indices in

manufacturing would disapp ear afld that he had a good cna.nce of underrunning

the manufacturing effort and in addition , he would perform at the planned

level in the test phase. Thus, began the eriod of challenge and

confrontation ~~~ the contractor.

13
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The ~ey is Management .~upport. in January 1975, the government’s

project manager oriefed the Department of the army and Ne~5A Head~uarters on

the status of the ~~~ project. By that nate the government was in the

process of committing most ~f its management reserve to solve two major

technical ~rob1eins and the contractor’s remaining reserve would only offset

his e8tabiisned overrun. The point was made t~at the key to a ~-roject cost

overrun ‘daS the contractor ’s ~erformance for the remainder of the contr_ct.

in addition, the Operations’ performance indices of December 1974 reflected

an alarming high of 1.2k. Both head~uarters were assured that the project

offices’ primary task would be to maintain pressure on the contractor

to improve his perforn’ance to the level he said he could achieve; i.e.,

an index of 1.00. The January reports were very encouraging with an index

of .95, but by March the, trend secame uniavorable again and by May the index

was at 1.27 . ~dditional preosure was brought to bear on the contractor

to investigate v.hatever problems i’ie WaS having, solve them, and improve

his perforn~nce or provide the project office an as~es~~ent of the problems

and an estim~.te ~t com~J.etion so that the government could taAe wnatever

action that ..igbt be required.

j The response by tue contractor ~.as not expected. His re~1y was that

• the indices were wrong and th~t he i.ad suilt many helicopters in the past

and he b.Ould suu.d t~e Rois~ for the hours budgeted. TLLe contractor con—

tended that the m.~in reason for the poor ~erfort .ance to date was the out—

dated uJ~ans th..t 1.ere loaded into his ~.anagement information system. Thi s

- - made little sense to the government project office, so the government’s

Airfr jne vsB.., manager was tasked to conduct a detailed analysis of his area to

determine ~f there .tas or v.as not a real problem in the manufactur ing area.

- _ _ _ _ _ _ _
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The HB~ Kanag~r conducted a very netailed analysis of the csntracthrs

performance on the Basic ..~tructure ~Leve.~. 4j . fhe data were analyzed and

on site investigations were conducted down to work package level. The results

shown on page 25 .‘iere alar~ing. If this performance continued then a

~l,(j93,0O0 cost overrun could be expected on the basic structure alone.

irihat was causing thi s poor ~eri’ormance?

The analysis uncovered several technical problems whica were corrected

and did. save so.~.e costs later on. Four of the .;.ore significant ones were

(1) a significant level of engineering changes thich were not being controlled,

(2~ the discovery of bii~d riveting problems which ~~~~~~ ~;as able to help the

contractor solve, (3i ~uality control inspection problems that were allowing

defective parts to be incorporated into sub—assemblies before they were

discovered , and (4j a discovery of 600 hours of mischarges, i.e., people

.;orking other programs and erroneously cnarg ing to the k~ok0t . This

analysis points out the ~:orth of a C/~~~C system as a tool in assisting in

the identificatiln of technical problems that might go unnoticed over a

period of time. ~n analogy can be made to the individual who draws advance

travel pay and goes on TDY for several days. The last day when he goes to

• pay for his room he is zuxprised to find that he doesn’t have enough money

and must use a credi t card . he wonders what happened to all the money he had.

Had he planned to spend so much each day for room , meals, and incidentals,

• and checked nis actual expenditures ag linst this plan eacn day, he would

know wnether or not he would be overrun the last day. The ability to see

this day to day accum u~ation of cost overrun is ~.here C/SC~C can be very

• effective, ana an analysis of ~t can turn up so;~.e significant technical

problem s tha t are solvabie , but woui.a otc1er wis e not rise to the ~cvel of

• 15



- 

~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~——- 

--

I 

I

being a “show stopper”.

The ma~or cause of the poor performance, as assessed by the governme~t~$

~BS manager , was not due to the tecnnical problems listed above, but due

to poor planning. This poor planning was not in tne same context as

• reported by the contractor. The basic problem was that the re source plan s

were understated and in order to ~erform tne re~juired ~~r~: it would take

the additional ~l,U93,tuU for the basic structure, i.e., the performance

was r~aa and a cost overrun was materializing.

The re sults of tr~is analysI s •ie re briefed to tne contractor ’ s ~ro ect

personnel and they were asked to conduct their own analysis of the situation

and provide an assesst.ent and tr~eir recornnendatio:i as to wnat course of

action should be t .k en.

The contractor , led .by t~e ~enior vice ~resioent for x~rograms, supported

by his ~roject ~.an_ge r , presented their analysis at a Joint contractor!

govern~.ent revie~’. f~ie contrac tor maint~ined that ~he ~ata anu tne

goverrs~ent~s assessment ~.ere wrong and that thuy would cuild the kta~t.~
f or what they hzd planned. They furt ~ier indicated that their validated

4 systtsa was mere~y an accounting system and not a control system. ~everal

of the r •ey man~gers including tn~ Opera tions ~~anufactu ring, ‘fooling, and

~rocuremerit;~.anager ackiiowledged that they did not use the system. It was

obvious that the ~ro~ect i.anag~;c and the ~enior •iice rresiuent did not

• either. i’~e resul t wao tr~ .t no action was takea at tne time when it mignt

have made an impact. The overru n con tinued to grow and at thi s ~Titing as

t~anufacturi:Ag draws to a close, a year and a ~aif later , tx~e Lanufacturing

overrun at Level 1 is v2.5 million.

~~e major j oint to se :•ade hore is that. regaru~ess of ~ow go~-t a tool

• 16
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the system may be , if it is not used or if it is not supported by management,

it is of little use . in fact , it is almost worthless.

Looking back over the successes and failures experienced on the L~SHa

project , there are several key lesso~is that should. be useful to program

managers in getting tne u..ost out -~f  C1 dC~C . The first and ~-ost importan t

is the use ann support of the system by the government ’s and contractor’s

progmni managers . lithout the support of management the system is worthless.

This is especially true if the contractor is on ty satisfying a government

requirement by implementing C, .U.~C as was evidently the case with the RSRA

contractor . ~econd: The tecnnical managers ~hould os held accountab le for

cost and schedules ~s well as technical performance. This technique

provides the motivation ana sense of responsibility required for good

technical management . Third: The system and its reports should be tailored

to th~ specific needs of the ~rogr~m ofii c~ for use as management tools by

technical managers and aot solely as a hIstorical document for ~he financial

groups 4thin the program offices or for higher headquarters . If performance

status can be obtained in hours in addition to dollars the reports will be

more useful. Fourth: if possible, use the contractors internal system and

• have the government program office convert the data to the government fa mats

required by higher head.~uarters. In any case , train the technical

managers in the management systc~ being used. Fifth: The use of performance

indices provides an outstanding and simple method of tracking and communi-

cating performance measurement . gixth: ~Lfective and earLy control of

procurements can not be accomplished .dtn a C1~ C~C system. Another system
r t

~mist be euployed. ~eventn: if at all poss~ble a .3u to óO day planning

1?
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period at the beginning of the contracted effort where the contractor is

forced in.o a concentrated phase of pLi.nning should be used. This is

well ~.orth ;ho time and money.

I
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