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Typically, the management process changes throughout
the life ofan R&D project and varies from one project to
the next, which increases the cost and reduces thevalue
added for the project-management process. We present
a modular approach thatmakes project management
flexible yetpredictable and more cost-effective. This
methodology, which we call modular project manage­
ment (MPM) , defines four management modes. Each is a
collection ofspecific procedures and operations (Le., the
management functions), butall modes share a setof
core functions. Thus, moving from a simpler manage­
ment mode to a more complex one means including
more functions or more formal versions ofthe same
functions. MPM enables a project manager to select a
management process before a project is started, based
onthe project's scope and complexity. The selection pro­
cess, which quantifies a project's attributes (including
customer requirements), recommends a nominal man­
agement mode thatmanagers may want tofine-tune.
Introduction

Sometime ago,severalprojectmanagers (PMS) forAT&T's
U.S. Government projectsformed a study team to identify possible
shortcomings in the process that their organization uses to manage its
projects. The team struggled to find an organized way to approach this
assignment Eventually, someoneasked the question: "Why are we
havingso much troublegetting a handle on this assignment?" It wasan
inspiredquestion. The answerwasn'thard to find and led to significant
progress:"Becausethere is no such thing as the project-management
process." Clearly, tryingto find problems in something that didn'texist
might take too long,evenfor an AT&T project The next question was
evenbetter: "So, how do managersdecidehowthey're goingto
managetheir projects?"
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Panel 1. Abbreviations, Acronyms, and Terms

ASIC - application-specific integrated circuit
C/SCSC - cost and schedule control systemcriteria
C/SSR - cost and schedule status report
CPRINC - costperformance report, no criteria
C-Spec - refers to anyofthe three specifications-

c/scsc, C/SSR, and cPRlNc-althoughmorefre­
quently C/SCSC.

DCM - Defense Contractor Audit Agency
DCAS - Defense Contract Audit Service
FE- functional element
FSAT - AT&T FederalSystems' Advanced Technol­

ogyGroup
matrix management - a concept whereorganizations

offunctional specialists temporarily assignpeople
to support specific projects

MCM - multichip module
MPM - modular project management
DBS - organizational-breakdown structure (i.e., an

organization chart)
PM - project manager
RAM - responsibility-assignment matrix
TM - task manager
WBS - work-breakdown structure

This question led to the diagram in Figure 1,
which depicts a typical approach to selecting a manage­
mentprocessfor individual projects. (We really can'tsay
that this isthe approach ...only that it seemedto be like
this.) Notice that "management process" appears in only
two places on this diagram (i.e., in the define and modify
steps,which are framed in color). Oneofthese steps is
optional; the other is activated only whenproblems are
encountered on the project.

When wediagrammed the process, one crucial
point became clear: Management processeswerenot
selected; theygrewout ofthe project experiences.
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Occasionally, responses to problems encountered during
the project would result in newmanagement procedures
that then would be added to whatever existed before.
This approach produces:
- Amanagement processthat changesthroughout the

life ofa project
- Adifferent process from one project to the next.

In developing the diagram in Figure 1,wemade
two important observations that are not readily apparent
from the diagram itself. Whenthe proposal specifies a
management process (i.e., the process is required bythe
customer), the project teammay notpaymuchheed to
that part ofthe proposal documents. Even whenthe pro­
ject teamuses the process named in the proposal, the
proposal is often notclearaboutexactly whatthat pro­
cess should be.

Consequently, whena project begins, the initial
management processis usually a mixture ofideasfrom
the proposal, plusthingsthe project manager remem­
bers from favorable or unfavorable personal experiences.
It isn'twhatanyone would typically call a realprocess.

An approach likethis costs the corporation both
time and money because:
- Managers who move to newprojects must repeatedly

learnnewapproaches to project management. Errors
in learning and the learning timerequired are costly.

- Building a management process involves fixing prob-
lems, which is morecostly thanavoiding problems.

- Executive oversight ofmultiple projects is morediffi­
cultbecause status reportsandmetrics varyfrom one
project to the next. Misunderstandings andmissed
signals causeproblems to be overlooked.

- Acentral place doesn'texistfor storing accumulated
knowledge and thosecostly lessons learned documents.

- Ourapproach to project management appeared unpro­
fessional to our customers.

Modular project management (MPM) wascon­
ceived as a way to dealwith these costly problems. MPM
is still underevaluation, but the basic concepts and
approach seemto have clearmerit.

The goalofthe MPM approach is to addresseach
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ofthe problems just mentioned. Throughthe MPM
approach, wecan achieve:
- Greatercustomersatisfaction throughconsistent man­

agement acrossvarious projects andclearinsightinto
costand schedule performance.

- Management techniques, processes, and tools that
match the sizeand scope ofthe project.

Obviously, the details ofthe processwould haveto vary
from oneAT&T businessunit to another.

Based on these findings, weformed a task force
to develop the basicapproach and to flesh out the con­
cepts to the pointthat wecould showtheywerefeasible.
The rest ofthis paperis a summary ofour results.

Modular Project Management Concepts
MPM embodies two concepts: The management

approach mustbe flexible, and the management process
mustbe predictable.

Figure 1. Managers typically followed steps like these to
decide how they should manage a particular project. But in
this approach, only two steps directly involve the manage­
ment process. The management process could change over
the life of the project and often is different for each project.

Flexibility. Modular project management is
founded onthe straightforward ideathat any standard
management process mustadaptto the scope andcom­
plexity ofthe project beingmanaged. In developing such
a system, the challenge is to find a way to tailor the pro­
cess without falling victim to the verysyndrome weare
trying to solve, i.e., that every project isdifferent.

This needfor flexibility coupled with standardi­
zation leadsdirectly to the concept ofan extendible pro­
cess.That meanswestart with a minimal process and
createexpanded capability byadding features or expand­
ingthe functionality ofexisting features.
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Panel 2. Project Attributes

The characteristics ofa government project helpus
determine the appropriate management processfor the
project. To define these characteristics, weuse several
metrics:

complexity. Organizational interfaces fall into four
broadcategories (seethe text fordetails on howto
countthe interfaces for eachcategory):

Organizational interlace type

Interlace type ExampleA. Project Size
Aconvenient metric fordetermining the sizeof

a project is the contract's average annual expenditure
rate.Mostgovernment contracts fall intooneofthese
sizeclasses:

Intercompany
Interdivision

Interlocation
Interdepartment

Subcontractors
FSATtoAT&TMicro­

electronics
Whippany to Holmdel

* k = 1,000; M = 1,000,000

Project complexity

C. Project-Complexity Factor
The total ofallthe interfaces on a project pro­

videsthe project-complexity factor, a scorethat is used
to determine the complexity category:
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Class

1
2
3
4

Project size

Average annual
spending rate *

Less than$200k
$200Kto$IM
$IMto$5M
Greater than$5M

Complexity category
Score

(interlace count)

B. Organizational Interlaces
In matrix management, the numberoforgani­

zational interfaces involved helpto determine a project's

Simple
Moderate
Complex

3or less
4 to7

7orgreater

All management processes would share a set of
common or corefunctions. Butlargerprojects would use
additional features to copewith the increased complexity
oftheir project-management task. Assmall projects
matured, wewould simply addthe neededfeatures and
functionality to their current project-management pro­
cess.The word simply here refers to simple in concept.
Considerable effort may be required to implement the
expanded scope in the project-management process.

Predictability. Asecond and equally important
ideais that,beforea project starts,wemustbe able to
decide how its management processshould look. With­
out this capability, management processeswould haveto
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evolve as the project unfolds, one ofthe veryproblems
weare trying to address.

Weneeda yardstick that canbe used on new or
potential projects to tellus if wecanget away with the
minimal management processmentioned above. Ifwe
can't, then the yardstick should tellus howmuchwe
should augment the management process to meetthe
project's needs.

Management processes consistofa set ofrelated
or tightly coupled procedures andoperations. So, treat­
ingthe management process as a smooth continuum
doesn'tworkas well as treating it as a modular process.
Therefore, weuse the yardstick to categorize projects



(i.e., this is anAand that's a B) instead ofto measure
them (Le., this is a 1.32 and that's a 1.97).

For each project category, we mustselectthe set
ofmanagement procedures and operations that work
well togetherand will constitute our management pro­
cess.Weuse the term management mode to identify such
a collection ofprocedures andoperations.

Building the MPM Concept. Whenwecombine
flexibility and predictability, weproduce a two-part
approach:
- Develop the project yardstick. Wemustdefine a set of

metrics that allow us to assignmanagement modes to
each project based onthe needsfora project­
management process.

- Define the management modes. Foreachmanagement
mode, wemust identify a set ofmanagement func­
tions, procedures, andoperations that will workforall
projects in that category.

Developing the Project Yardstick
The management mode should be consistent

with the scope and difficulty ofthe project-management
jobon a given contract. Finding a set ofmetrics that can
collectively reflect these characteristics is clearly a judg­
mentcall. Theprincipal metrics we've identified canbe
grouped intothree categories: project size, project com­
plexity, and customer requirements.

Project Size. Weconsidered several metrics that
reflect the sizeofthe project:
- Total cost ofproject
- Period ofperformance
- Totalstaffmonths
- Average staffing level
- Peakstaffing level
- Average spending rate.

Obviously, largeprojects are harder to manage
than smaller projects. The primary reasonseemsto be a
problem ofmaintaining adequate communication and
coordination among the working organizations. When
communications are poor, decisions may be made

without inputfrom the critical stakeholders. The more
people involved, the biggerthe communication job
becomes. This suggeststhat sizemight best be inter­
pretedhere as peakor average staffing level.

Onthe other hand, staffing levels alone may not
adequately reflect the communication needsofprojects
that have largenonlabor components. Subcontracted
activities andextensive materials purchases canaddto
the communication andcoordination burdenwith little
effect on project-staffing levels.

Given these considerations, weselected the
average annual expenditure rate as the best metric for
project size. Average spending rate (Rs) is defined as:

R = total cost of project
s period of performance

Our review ofsomeexisting government
development contracts suggeststhatwewould reflect
management best bydividing contracts into four classes
basedon size, as defined inAofPanel 2.With these size
boundaries, a reasonable numberofcontracts fall into
each size class.

Project Complexity. The second metric, project
complexity, is moredifficult to quantify. From a project­
management standpoint, complexity seemsto spring
from the numberoforganizational interfaces with which
the project manager mustdeal. Butfrom the technical­
effort standpoint, complexity seemsto be more related to
the numberofdifferent disciplines that mustbe involved
in the development effort.

For those familiar with a matrix-managed opera­
tion,I,2 these project-complexity concepts tend to merge
because functional organizations are structured to main­
taincore competencies foreach required technical dis­
cipline. (In matrix management, organizations offunc­
tional specialists assign people temporarily to support
specific projects.) In otherwords, dealing with a different
discipline meansdealing with a different organization.
Figure 2 depicts the matrix-management concept.

With the strongcommitment to matrix
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Director of
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Functional
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Project
TM :tM 1Mmanager B

Project TM TMmanager C
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Project TM 1Mmanager D

Figure 2. Matrix-management concept. Organizations of
functional specialists assign people temporarily as task
managers to support specific projects. A functional area,
depending on Its size, may use one person for each
occurrence of task manager (TM) or only one person for
all occurrences.

management inorganizations that supportAT&T's
government lineofbusiness, anyanalysis ofcomplexity
mustfocus on the organizational interfaces that face the
project manager. These interfaces fall intothe fourbroad
categories identified in B ofPanel 2.

Even thoughpersonYfrom organization Xis
assisting with a small partofone task on our project, we
still may nothave a management interface with that orga-

nization. ButifY'soverall responsibility is bigenough to
assignhis or her task to a manager, thenwewould count
the interface with X. Ongovernment projects, wewould
saythatYhas responsibility foroneor more costaccounts
(i.e., is the control pointforcostor schedule planning).
Figure 3 gives an example ofinterfaces.

Once wehave identified allthe interfaces ona
project, weadd them up to determine the project­
complexity factor forour project. The listofinterfaces in
B ofPanel 2 suggeststhat somecircumstances cangen­
erate multiple interface counts. For instance, an organiza­
tionthat is responsible foroneor morecostaccounts
may be ina different department, ina different division,
andat a different location. Thiswould give us an inter­
face countofthree.
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Customer Project manager Corporation

Deputy PM

Contracts
manager

Systems engineering
manager Quality

(Chief engineer) manager

Subcontractor A 8 ASIC development
group 8 Interface 55

Subcontractor B Electrical
FE/MCM group

Subcontractor C 8 Physical
FE/MCM group

Subcontractor D Mechanical group

8 Integration
and test group

Whencomputing the interface counts, each of
the four organizational-interface typesmustbe treated
separately.

Intercompany interface. Dealings between com­
panies can be notoriously complex. Different administra­
tive procedures, different accounting systems, evendif­
ferent management stylesthat springfrom different cor­
porategoalsand missions add to the confusion.

Figure 3. Project-Interface example. In MPM, the interface
count determines a project's complexity. For example, the
customer and project manager (PM) Interface Is always
counted. Metrics are needed to define when the other inter­
faces (i.e., Intercompany, Interdivlslon, lnterlocatlon, and
interdepartment) should be counted.
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When a subcontractor (Le., a non-AT&T com­
panythat supplies goods and services) becomes a sig­
nificant playeron the projectteam, then the projectman­
ager and his or her subcontractmanagermust deal
almostdaily withan intercompany interlace. These are
the kinds ofintercompany interlaceswe need to identify.
The numerous interlacesto minorsubcontractorsand
piece-part suppliersshouldgenerallybe ignored.

Here, we suggest that significant player be
defined as a company (i.e., a subcontractor) that is han­
dling10percent or more ofthe projecteffort or has a
subcontractvalued at one million dollarsor more.The
projectmanager maydecide that specific high-risk or
critical subcontractsshouldalso be counted,even
though they fall below these thresholds.

Interdlvlslon Interface. Dealings betweendivisions
ofthe same company can be almostas difficult as dealing
witha different company, and for exactly the same rea­
sons.Any division withone or more cost accountswould
qualify as an additional interlace.

Interlocatlon Interface. Management by walking
around is a powerful force for coordination and commu­
nication. But if organizations are physically separated
fromthe projectmanager,then this mechanism can no
longer operate.

The ability to telecopy documentsis extremely
helpful in these circumstances. But eventhen, configura­
tioncontrolon transmitteddocumentscan reach night­
marish proportions. For example, supposethat you're
looking at a transmitted, 3O-page draftdocument. Is it the
latest version? If not,whichversionis the current one?

The criteriaon different locations should relate
to howlong it takes to get physically fromone location to
the other.Ata singlelocation, the walkbetweendifferent
buildings can take as much as 10minutes. So,we've
adopteda transit time of 15minutesas a threshold. Loca­
tions that are less than 15minutesaway fromthe project
manager'slocation should be consideredcollocated.

Interdepartment Interface. The term department
means different things in different organizations, and
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oftendiffers amongdivisions ofthe same company. For
purposesofthis analysis, an interdepartmental interlace
existswheneverthe projectmanager's immediate supe­
rior cannotensure conflict resolution. If the projectman­
ager and the task managerboth workfor the same per­
son,communication can be relatively free. Any other cir­
cumstanceconstitutesan interdepartmental interlace.

To determinethe departmental interlacesin a
matrix-managed organization, counthowmanyfunc­
tional managersdealwiththe projectmanager.

Determining project complexity. The totalproject­
complexity score is the sum ofallthe interlace counts on
the project. Our briefscan ofa fewexistinggovernment
projectsshowsthat scores range between0 and 17. As
mightbe expected, complexity tends to correlatebroadly
withprojectsize. Within a givensize range, the spread in
scores is less than the 0 through 17mentioned above,
but is stilllarge enough to discriminate amongprojects.

To simplify howthis complexity score is used,
we decidedto treat complexity in three broad categories.
We defined the categoriesin terms ofa range ofvalues
for the complexity score.The scores for the three
categories-simple, moderate, and complex-are given
in C ofPanel2.

These three categorieswill be used later for
selectingthe managementmode.

Customer Requirements. Frequently, development
contractscontain requirementsfor specific status infor­
mation and individual status reports.These requirements
are normalcontractrequests.They shouldnot be con­
sidered unusualcustomer requirements, unless the col­
lective requirementssuggest that the customeris speci­
fying a management discipline.

In the government-eontracts arena, these
requirementshavebeen standardized and are somewhat
easier to recognize. The specifications are documented
in a series ofU.S. DepartmentofDefense directives that
define three levels ofperformance measurementand
reporting.l-' Startingwiththe most complex, the levels
are identified as follows:



Table I. Management-Process Emphasis

* Minimum, basic, and standardconstitute nominal customer
requirements; C-Spec is equivalent to C/SCSC.

1. C/SCSC, or cost and schedulecontrol systemcriteria.
(This level requires specific reports and the use ofa
validated reportingsystem,i.e., one that passes a set
ofcontrol-system criteria.)

2. CPR/NC, or cost performance report,no criteria. (This
level requires the same reports as C/SCSC but doesn't
entailuse ofa validated system.)

3. C/SSR, or cost and schedulestatus report.
Any ofthe three levels is sometimes loosely referred
to as C-Spec (pronounced see-speck), althoughthe term
more frequently refers to the first level, C/SCSC. The
C-Spec management discipline is based on the concept
ofearnedvalue. Appendix Aprovides a briefdescription
ofthis concept.

C/SCSC includes a host of requirements that call
for customer reviews ofour project-management pro­
cess, along withextensive reporting and strict configura­
tioncontrol overthe projectplan. The CPR/NC alternative
carries enoughoptions that it can becomethe equivalent
ofC/SCSC. C/SSRis the simplest ofthe reportingrequire­
ments,but still uses earned-value concepts.

In anycase, C/SCSC is the most stringentofcus­
tomer requirementsand has a strongfocus on providing
customervisibility and control. (Because C/SCSC pro­
videsdetailed dataabout progress at detailed levels of
the development process,the customercan easily detect
whenthe project is goingofftrack.) However, many
parts ofC/SCSC provide little additional visibility or
insightsto the developers themselves. C/SCSC is the

Project cate~ory
or mode
Minimum
Basic
Standard
C-Spec

Principal emphasis of
management process

Costcontrol
Costand schedulecontrol at project level
Costandschedulecontrol at task level
Costand schedule visibility forcustomer

upperlimit on customer-imposed requirements. In the
analysis that follows, wewill meanC/SCSC whenwerefer
to C-Spec.

IfC-Spec is required, then the project's manage­
ment processhas been dictated mostly by the customer.
Any lesser requirementpermitsus to tailor the manage­
ment processto the needs ofthe contract. Asa result,
customerrequirements will be characterized as C-Spec
(or equivalent) or nominal.

Project Categories and Management Modes
Whenwereviewed the factors described above,

wefound that projects could be sorted intofourcatego­
ries or modes, each with a corresponding management
process. InTableI, we've defined these modesingeneral
terms.The first three representvoluntary categories that
managersshoulduse in the best interestsofthe corpora­
tion, while the last and mostcomplex is imposed by the
customer.

Notice thatTable I merely identifies the primary
concernofthe management process, but not its only con­
cern. Managers on allcontractsare responsible forcost
and scheduleissues at their respective levels ofthe con­
tract effort. The primary difference among the modesis
the level at which costor schedulecontrol is exercised.
Atthe projectlevel, the project is considered a single
task,and is scheduledand trackedas such.Atthe task
level, the project is separatedintosmaller subtasks, each
scheduledand managed individually but linked to the
other tasks that form the project.

Selecting the Management Mode. TableII shows
the relationship between the project's quantifiable attri­
butes,which were discussed previously, and the project
category (i.e., the suggested management mode).

To buildthis mode table, weevaluate the cus­
tomer requirements, project complexity, and average
annual expenditure rate for our project by usingthe defi­
nitions provided in those categories. Then,weuse the
values for the three parameters to identify each cellon
the modetable. This gives us a recommended
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Table II. Mode Table

Project attribute Recommended management mode (Note 1)

Customer-requirement category Nominal C-Spec
Complexity factor (interface Simple Moderate Complex N/A
count) (s 3) (4to 7) (~ 7)

Projectsize; average annual
expenditure rate (Note 2)

< $200k Minimum Minimum Basic C-Spec
$200k to $IM Minimum Basic Basic C-Spec
$IM to $5M Basic Standard Standard C-Spec
>$5M Standard Standard Standard C-Spec

NOTES:
1. Selectthe recommended modethat corresponds to the project's customer-requirement

category, complexity factor, and project-size class.N/ A= notapplicable.
2. AT&T development costs.k =1,000; M =1,000,000.

58
managementmode for the project.

Risk. One last step is needed beforethe project
managerfinally settles on a managementmode. This
step involves reviewing the projectto determinethe level
ofrisk inherent in the effort. If the risk levelsare high, it
maybe prudent to monitorthe projectmore carefully
than normal. In other words,you maywantto use the
next level higher in the management-mode table.

Evenunder the best ofcircumstances, evaluating
risk is a subjective process.Ifyour organization has an
accepted methodology for evaluating risk, by allmeans
use it. If not, then another approach, such as the crude
risk-evaluation scheme provided in Panel3, maybe suit­
able. This approach to risk evaluation aids in makingcon­
sistent judgments.

After a quick scan ofthe risk factors describedin
Panel3, a projectmanagercan usually determinewhere
his or her projectfalls. In this risk table,our projectman­
ager has scanned the descriptions and checked offthe
ones that best characterized the project. Aglanceat the
check marks suggests that this projectshouldbe con­
sidered highrisk.
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If the projectis high risk, and certainly if the pro­
ject is extreme risk, the projectmanagershouldconsider
escalating the managementmode identified in the mode
table (Table II).

Defining the Modes
The study team's final step in developing the

MPM process is to define each of the management
modes. To do this, we identify a set ofmanagement func­
tions,procedures, and operations that will be used by
projects in that categoryand shouldbe part of that man­
agementprocess.

In defining the management modes, we use com­
monfunctions and proceduresacross modes. In other
words, a givenprocedureor operation shouldlookthe
same or verysimilar to managers, no matterwhatman­
agementmodethey operate in. Eachfunction shouldbe
accomplished one basicway.

We develop afunction matrix that listseach man­
agementfunction down the left-hand side and,alongthe
top, identifies one column for each project-management
modefromthe modetable.Eachfunction that would be



Panel 3. Risk Assessment Table

Minimal
o Extensive rework allowancesor low productivitiesused in planning
o Abundant financial reserves, or none needed
o Softschedules, or no critical deliverables
o No critical skills required; all staffing in place
o Alternatives or workarounds available for all high-risk internals
o little or no high-risk externals without backups

59

Minimalrework allowances, or high productivitiesassumed in planning
Tight financialreserves or minimalestimating margins
Modest schedule slack or margin on most major deliverables
Occasionalcritical skills or steep staffingbuildup required
Alternativesor workarounds available onlyfor major high-risk internals
More high-risk externals without backup than usual

o
o
o
--J
--J

Low
o Ample rework allowancesor average productivitiesused in planning
o Amplefinancial reserves or estimating margins
o Reasonable schedule stack or margin on nearly all major deliverables
o Few critical skills required, or slow staffingbuildup required
o Alternatives or workarounds for nearly all high-risk internals
o Few high-risk externals without backups
Reasonable
o Typical rework allowancesor average productivitiesused in planning
--J Adequate financialreserves or estimating margins
o Reasonable schedule slack or margin on nearly all major deliverables
o Few critical skills or typical staffingbuildup required
o Alternativesor workarounds for most high-risk internals
o Average number of high-risk externals without backups
High
--J

Extreme
o Allsuccess or very high productivities assumed in planning
o Littleor no financial reserves or estimating margins
o No schedule slack or margin on nearly all major deliverables
--J Numerous critical skills or abrupt staffingbuildup required
o Few or no alternatives or workarounds available for high-risk internals
o Numerous high-risk externals without backup
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Table III. Function Matrix

Management function Minimum

Project-management mode

Basic Standard C-Spec

60

I. PlANNING
A. Project Reviews

1.Readiness review
2. CSSR plantvisit
3.Subsequentapplication review
4. DCAA/DCAS reviews

B. Baseline Process
1.Organization (08S, WBS, RAM, etc.)
2. Risk Management

a. Risk manager
b. Risk-management plan

Informal

PM

•

Informal

Part time
Informal

•
•

•

•

•
•

•

•
•

•

•
•

performed as partofa particular management mode is
marked with a dot or a word. Words are used to identify
somelevel ofpartial or reducedfunctionality, suchas
informal or part-time.

When completed, our function matrix encom­
passessome56functions and is toolargeto be repro­
duced here.TableIIIpresentsa partial example.

Table IIIshows that allprojects shouldimple­
menta risk-management function but, on a minimum
project, the project manager canfunction as the risk
manager. For largerprojects, a separatepersonwill need
to be assigned this responsibility. Butfor basic projects,
this should be only a part-time job. Projects in the stan­
dard or C-Spec classmay need a full-time risk manager.

The function matrix actsas a checklist forthe
project manager. It helps to ensure that he or she doesn't
get blindsided by unexpected reviews, and that a worth­
while processor function isn't overlooked. Because the
functions foreach mode are defined, standard costing
algorithms canbe provided to estimate the costof
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project management andthe management-support staff
required.

Foreachfunction listed in the function matrix,
we've prepared a write-up that describes the basic func­
tion andthe variants that are employed in each mode.
These function descriptions collectively constitute a
suggested-practices reference document forthe project­
management process. The taskofmaintaining the
suggested-practices standards, as well as coordinating
anddistributing periodic updates, could be handled bya
central organization within eachlineofbusiness.

Applying the Process
The firstpartofthis papertold how wedevel­

oped the process. Ifyourorganization is goingto apply
this process, the first step should be to review the
numerical constant, boundaries, andthreshold values
that wereselected in developing the modular project­
management process.

Eachvalue provides an opportunity to fine-tune



the processfor the typeofcontracts with which youmay
be dealing. The following parameters are the mosteasily
adjusted:
- Project size. The dollars-per-year boundaries among

the fourproject-size classesmay haveto be redefined.
- Customer requirements. Adesignation such as C-Spec

may not have to be considered an option.
- Intercompany interface. The percentanddollar-value

thresholdsused forconsidering a subcontractor as a
major player mayhave to be changed.

- Interlocation interface. The transit-time thresholdused
forconsidering a location as a separate location may
have to be extended or shortened.

- Project complexity. The countofinterface boundaries
may have to be redistributed among simple, moderate,
andcomplex.

Another place wherethe processcanbe custom­
izedis in the modetable (seeTableII).You can rear­
range the project-mode categories (i.e., minimum, basic,
standard, and C-Spec) in the table, in addition to chang­
ingwhereeachcategory is recommended in the table.

Finally, the function matrix should be modified
to reflect the functions, procedures, and operations that
encompass yourrangeofmanagement processes. You
mayalsowantto develop a set ofcost-estimating algo­
rithmsforeachmodethat reflect the recommended
functions.

All the adjustments mentioned above are one­
timechangesthat are madewhensettingup the process
foryour lineofbusiness. Except foroccasional fine­
tuning, furtherchangesin these values should be
unnecessary.

Using the Process. Foreach newproject, using
the processis a simple six-step procedure:
1. Based on the currentestimate ofthe total project cost

and duration, determine the project size (i.e., dollars­
per-year sizeparameter).

2. Review the organizations and subcontractors involved
in the project and develop a project-eomplexity factor
(i.e., interface count).

3. Evaluate the customer requirements to determine if
theyare extensive enough to be equivalent to C-Spec.

4. Usethe mode table to determine a recommended
management mode.

5. Usethe risk-assessment table as an aidforestimating
risk levels. Adjust the recommended mode value in
the mode table as appropriate.

6. Usethe function matrix as a checklist to review the
management processproposed or in place on the pro­
ject.If the project is in the planning phase, use the
appropriate management-eost algorithms to estimate
costs.

Conclusions and Recommendations
The concept described here is currently under

evaluation as a possible standard forgovernment
development projects at AT&T. Asa result,little first­
handoperating experience is available. The basic ideas
seemsoundand simple enough that theyshould be
applicable foranylineofbusiness.

Wesuggestthat this approach be considered
wherever AT&T is engaged in several simultaneous
development efforts.
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Appendix A. What Is Earned Value?
Earnedvalue has itsgenesisin the following

observation: Comparing budgets to actual costs will only
tell you how good you are at spending money. It can't tell if
you are going to overrun ordeliver late.

The thingthat's missing from the budgets versus
actuals comparison is a measureofwhathas been accom­
plished with the money that wasspent. Clearly, to addthis
extradimension, wemustquantify accomplishments. This
idea, quantifying accomplishments, is the coreofthe
earned-value performance measurement process.

The mostcommon, although not the only way of
quantifying accomplishments, is to identify milestones;
i.e., events that will occuras the project workrolls to
completion. Here, it is reasonable to ask: "How much
work does it take to complete this milestone?" The dollar
value ofthat workcanbe thoughtofas the value ofthat
milestone. It is the cost ofthe resourcesneededto
accomplish the milestone, and quantifies the accomplish­
mentin terms ofits dollar value.

To use this concept, we now cancompare the
actual expenditures to datewith the value ofthe mile­
stonescompleted to date. If the actual costsexceedthe
value ofthe milestones, then wehavespentmorethan
wasanticipated forwhatwasaccomplished. And, if the
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trend continues, wheneverything is done, wewill over­
run our budget.

Bylooking at our planned-spending profile, we
can determine howmany dollars' worth ofmilestones we
should havecompleted by now. If the value ofthe com­
pleted milestones is less than this amount, thenweare
behindschedule.

Notice that the schedule andcostassessments
are doneindependently. The project canbe behind
schedule but overbudget, andbothofthese conditions
will be visible. This is the power ofthe earned-value per­
formance measurement process. Notice that the earned­
value comparisons above do notinclude comparing
budgetsto actual costs; it just isn't necessary.

This appendix gives an extremely simplistic view
ofearnedvalue, but goodenough to show basiccon­
cepts. Applications ofearnedvalue as a management tool
have become fairly sophisticated in the 20yearsor so
sincethe earned-value concept was introduced. Refer­
ences2,3,and4 offer additional insight.

(Manuscript received December 13, 1990)


