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ne of the most significanr concriburions co managemenc theory and praccice 
i has been the dwelopment of rhe field of projecr managemenc, which evolved 
from work in rhe 1960s by the Deparrmenr of Defense, the aerospace 
indusrry, and rhe consuucrion industry. Many differenr tools co assisr projecc 
managers resulred from these early effom. These cools, which include the 
work breakdown srrucrure (WBS) network planning algorirhms known 
as PERT, CPM, and PDM, and projecr managemenc sobare ,  have signifi- 
canrly improved the abilicy co develop effeccive plans and scheduies, which is 
essenriai for excellence in projecr managemenc. 

Dr. Gregory T. Haugan parcicipated acrively from che beginning in che 
dwelopmenc of projecr managemenc. Dr. Haugan was che Ma& Mariena 
represenrarive ro the DoDINASA PERTlcosc working group in the early 
1960s, when the body of knowledge in projecr managemenc began to be 
documenred. Work by this group subsequently led to the U.S. Air Force 
publicacion in 1963 of a PERTlcosc system descripcion manual thac included 
a secrion idenrifying the WBS as one of rhe key concepcs for successful 
projecr managemenc. 

Dr. Haugan aiso was co-chairman and one of the speakers ac an American 
Managemenr Associarion program on PERTlcosr in 1964. This meeting was 

one of rhe first in which a WBS was dwefoped and was discussed as being 
instrumental for effenive projen managemenr. 

Since projew are managed ro meec stared requiremenrs. successfd proj- 
ecr managemenr requires starting rhe projen on the correcr parh. Dweloping 
a comprehensive WBS to serve as the framework for che encire project is the 
only way ro do rhis. In concept this is easy, bur in pracrice ic is more dificult 
because projecr managers and planners do nor approach che concepr with a 
full undersranding of the WBS, the discipline required, and how co develop 
and use ir. In facr, many are nor wen aware of the principies involved. 

This rirnely book provides comprehensive insighrs inro rhe developmenc 
and application of the WBS, as well as the derails of the WBS and principies 
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for its use. Dr. Haugan's many years of practical experience make him 
eminently qualified to wtite such a book, and when reading ir, you wiil see : 

that he practices what he preaches. 
Dr. Haugan presents several new concepts regarding different types of 

WBS suucmres for projects involving new product developmenr, services, 
and results, and different rypes ofWBS elements designed to describe differ- 
enr rypes of work. 

This b w k  is important for project managers and planners who wish 
to get their projects started righr and need ro know how besr ro proceed. I 
am confident you will benefit from reading ir, and ir wili serve as a critical 
referente and guidebook for your future work in project management. 

Preface 

T his book is intended to fill a long-standing need for a comptehensive, 
cohesive, and practical description of &e work breakdown structure (WBS) 
concept and its application. Ir is designed for the projecr manager or projecr 
planner to help improve the strucruring of the project as an important step 
toward getting the project srarted effcctively and to use the WBS throughout 
the life of the project as a key too1 for planning, control, and communication. 

The book represents many years of experience in the development of 
work breakdown srructures and in the scoping and planning of new projects. 
The book presents rhe generally accepted concepts of rhe use and applicauon 
of the WBS, alrhough many of the more detailed concepts are mine. Many 
examples are provided. 

The WôS is not a new concept in project management, but ir is ofren 
misunderstood and nor used as it should be for rnaximum effectiveness. The 
use of the WBS requires discipline and thought, like any planning. Ir always 
seems easier to jusr srart doing the work rather than to plan the work you 
are going to do. 

This book is organized into six chapters: 
Chapter 1 serves as the Introduction, defining the subject, presenting 
a brief hisrory of the WBS concepr, d:fining terms, and identifying the 
role of the WBS concepr in rhe project management process. 
Chaprer 2, Work Breakdown Strucnire Fundamentais, discusses vari- 
ous aspects of and considerarions in the development of an effective 
WBS. 
Chapter 3, Lifecyde Planning: Pmgrams md Phases, presents the 
concepr that each lifecycle phase is a projea with its own WBS. 
Chapter 4, The WBS in Projea Operations, presents the relationship 
to and use of the WBS in each of rhe nine P M B O P  Guirk arcas.' 

I 
xiv 

'PMBO* Gu& is a tradcmark of &e Projecr Management Institute, Inc. 
which is registered in the Unitrd States and other narions. 
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Chapter 5,WBS Examples and Descriptions, includes examples of the 
WBS for several different rypes of projects and how the hindarnentals 
presented in Chapter 2 apply universally. 
Chapter 6, WBS Principies, Steps, and Checklist, includes a summary 
ofWBS principies and a list of specific. pragrnatic steps recommended 
for rhe projecc manager to develop the project WBS. 

This book is a product of my 40 years of project management experience, 
induding participaung as &e Martin Company (currently Lockheed Marún) 
represenrative to a goverrunent-industry task force in the 1960s when many 
of the project managernent tools now in daily use throughout the world were 
firsr developed. As a project manager, a consultanr ro project managers, and 
a trainer and course developer, I have been involved in the development of 
hundreds of WBSs, and much of this experience is reflecred in dus book. 

Thanks goes to Cathy Kreyche of Management Concepts, Inc., and my 
business partner, Dr. Ginger Levin, who encouraged me in this endeavor and 
provided many useful editorial and subsranrive cornrnenrs. 

CHAPTER 1 
2 

$ 

? 

Introduction to 'the Work 
Breakdown Structure 

xvi I 

T his introducrory chaprer provides information on the work breakdown 
suucture (WBS), the background of rhe concept, and its place in die projecr 
managemenr process. 

THE PROJECT PROBLEM AND SOLüTlON 

Srarring a new project is like starring to write a book-you have an idea 
of what you want to do, but are not sure how to starr. Many writers, like 
many project planners and managers, find thac oudining is frequently the 
mosr effective way to srarr wri~ing.~ 

An outline is both a method for organizing material and a plan for the 
book itself. There are rnany ways to outline a book, espeually one based on 
research. In general, ir is necessary to plan the research or data gadiering, 
and decide what wiü be discussed in each chapter and rhe appendices. In 
addiuon, ir is necessary to take into account drafing chapters, getring critical 
reviews from other experts, and &e actual steps involved in rwiewing proofs 
and publishing the documenr. A sample outiine is included in the form of 
a WBS in Chaprer 5. 

A frequencly used analogy is the old quescion: 'How do you eat an 
elephant?" The answer, of course, is: "Ong bite ar a rime." So the first step 
in preparing an oudine is to starc defining and categorizing &e "bites." The 
bires are imporrant because thar is where rhe usefui work is accornplished. 
For a projecr, brainstorrning can help define the "bires" or activicies from &e 
botrom up or a process of "de~om~osition" can be used starring frorn the rop, 
and subdividing rhe project (or the entire elephant) into major sections and 
working down as shown in Figure 1-1. In either approach, rhe objective is ro 
develop a srmcture of the work that needs to be done for rhe project 

Ir is obvious that rhe parts of the elephant can be broken down (or 
subdivided) further. For urample, rhe head is made up of a face, ears, nisks, 
and trunk; the four legs can be individuaily identified; body parts identified, 
and the rail and tuft se~arated AWBS for aproject follows rhe same concept. 
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Lntrodirmon to thc Work Brakdounr S-rr 

1 Legs 1 I Body / 
The WBS is an outline of che work; ir is not the work itself. The work is rhe 
sum o€ rnany activities that make up the project. 

A WBS may srarr either as an informal list of activities or in a very 
stnictured way, depending on che project and rhe constraints, and ir can end 
wherever the planner wants ir to. The goal is to have a useful framework to 
help define and organize che wotk and then to ger srarted doing it. 

In developing an outline for a book. for example, some things happen 
almost aucomatically, growing our of the discipline of the process. Fitst, 
boundaries need to be imposed on che book's contenrs. Preparing an ourline 
forces the author to define the topics, parts, sections, and chapters. The 
same thing happens when the project's WBS is developed. Assumptions and 
constraints arc ofcen considered without focusing on chem direcdy. 

Developing the WBS is a four-step ptocess: 
1. Specifying the project objecrives and focusing on the products, ser- 

vices, or results ro be provided ro the customer 
2. Identifying specificaiiy the produms, semices, or results (deliverables 

or end items) to be provided to rhe customer 
3. Identifying other work areas in the project to make sure &r 100 

percenr o€ che work is covered and to identifi areas rhat cut across 
the deliverables, represent inrermediate outputs, or complement the 
deliverables. 

4. Subdividing each of the items in steps 2 and 3 into successive, logical 
subcacegories uncil the complexity and dollar value of the elements 

~ - 

desc&or w n b  action. h actkity norma& har an expeaéd dmtion, expected wf a N  
exmded m r c e  reauirements. ActMties are dten ~Wivided into h b . 3  

. . 
s - - , .  

~ilncrabk: Any ~easunible. tangible. verfible outcome. ferult. or item that musl be 
pmduced to complete a or part ol a project. Often twd more narmwly in h e  to 
an &mal dehyòle ,  which is a dekerabfe that is w b j j  to approval by the pm@ sp- 
o r c ~ r .  - 
End kam: A g e w d  tem that rep-nts the hardware, semices equipnent. faciiiies, data. 
etc, that are ddiverable to the cwtafwr w that c d t u t e  a comrnitmem an the part of the 
pmjca mwiager to the customer. G- - 
Orgrnlrational Irerld-n Structulr (06.S): A deplction d the project organuation 
arranged mas to relate v;ork pckages to organizationa1 uni&. 
Pmgrari: A gmup of relâted prgectr rnanaged in a c d n a t e d  way. Rograms u d l y  inciude 
an element of ongoing wrk. 
Roject: A temporary endeavor undertakenio create a unique product, service. or rewlt 
Rcqranrlbiilty Arsigment k t r h  (UAM): A s t ~ c t u r e  that relates the prolect orgdruzath 
sbucture to ihe WBS to h e l ~  emure ihat each element of the nmlect scow af work is arriarei 

S u b d e  $ smallec p o h  of the rruera8 proiect accordimg m fahe PMBOP Cuide. Uma& t 
subpmject h aW8Seiernemthat can be managedas a semi-independent elernent of the p m F  
and is tfie mpomibiiity oF 0% gerson M organization. 
1-k A genecí~termtermfbr workth2t is not ínckided in'the WBS, btn poten"&lly could be a rÙ& 
decornposition of WMk by the indiiuak rerponsibk for that %I& Alsa '&I ta d d b e  the 
bwatfevekdeffartona prpject :- ~- 
W6S DMIomary: A document thpt desuibdthp work ~ r f o m e d  in each WBS dement - A 

WüS Eiemene An errtry in the WBS that can be at  any ievel and is dexnbed by a qoun 
nounmidadpctive*, . I j  i 

WdtB&dtdawn S&st~re A âelivemble-oriented &aping of proieG dements ' 
that organáes and defines the fotai work smpe of the prqeR Each descending Iwel repr@sentr 
an increasinqiy detailed definioon d the project wrk. - % 
Hlbrlr PPcLagc The Lwvest IPvet wark elernent m the WBS that provider a iogicai b&s íor 
defining acovities or anigning respnsibiiity to a speciic person or organization. hiso, the woK 
required to complete a spedii~gb or procw such as a feport, a design, a documentation 
mquirement or poition thereá, a piece of hardware or a s e ~ k e . ~  

become manageable units for planning and control purposes (work 
~ a c k a ~ e s ) .  

In rhe early phases of a project, ir may be feasible to develop only a 
WO- to chree-level WBS, since the details of rhe wotk may yet be undefined. 
However, as rhe project progresses into the project definirion phase or 
planning phase, the planning becomes more derailed. The subdivisions of 
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die WBS can be developed ro succusively lower levels at thar time. These 
final subcategories or work packages are die "bites" that we are going to use 
to " a r  the elephant" or to perform &e proiect work. The produn of this 
subcategorlation process is die completed WBS. 

For example, in a project ro build a new garage for our new car, the 
sreps are as follows: 

Step 1. Specify the projcct objgtives: build a one-car garage wirh 
landscaping on &e exisring lot; the garage should have internai and 
mernai lighúng and plumbing for water. 
Step 2. Idcntify spe&ully the producu, sxvices. or resultp (dcliv- 
crabla or end itcms): the garage and the landscaped grounds. 
Step 3. Identify other work areas to mdce sure that 100 pcrcent 
of thc work L identificd: A projecc managemenr h a i o n  is needed 
ro do such diings as constmction planning, obtaining permits, and 
awarding subconrracts. 

The WBS so far would look like that shown in Figure 1-2. Level 
1 is the rotai project and Level 2 is the subdivision inro the final 
producm (a garage and landscaped grounds) plus cross-cutring or 
complementary work needed for the project (such as projecr manage- 
ment). The projecc's total scope is represented by the work as the sum 
of the h e e  Level 2 elemenu. 
Stcp 4.  Subdivide the elements untii a level is achieved that is 
suitable for planaiog znd oontrol: The next leve1 subdivision of each 
Level 2 element is shown in Figure 1-3. 

Furcher brezkdown of some of the Level 3 elements can be performed. 
The complete WBS to the work package level, which is adequare for planning 
and conrrol, is shown in Figure 1-4. In diis figure, the WBS is presenred 
in oudine format rarher rhan the space-consuming graphic formar used 
pteviously. Eirher formac is acceptable. The oucline formar is generaily used 
when entering WBS data into project management sofnvare packages or to 
save space in documents. 

Ar die next level below the work packages are the individual tasks or 
acuviues. These are not normdy considered a part of the WBS. In facr (as 
discussed in Chapter 2), one of the p r i q  uses of rhe WBS is to provide a 
framework to assisr in defining the activities of the projecc. When the WBS 
is complere, ir covers the total scope of the projecr. 

This brings up a very important project management principle: Work 
not induded in the WBS is ourside &e scope of the project. For example. 

I n m m h i o n  ta thc Work Brcak&wn S m m  

I Top-Level Work Breakdown Structure I 

Leve1 1 GARAGE 

Leve12 Grounds Management 

in Figure 1-4, there is no heating, ventilating, and air condiuoning (HVAC) 
system shown; rherefore, an HVAC system is not part of the project. 

Once the WBS is esrablished, ir must be maintained and updated to 
reflect changes in the project. The configuration and content of the WBS 
and the specific work packages vary from project to project depending upon 
several considerations: 

Si= and complexity of the projecr 
Strucrure of the organizauons involved 
Phase of che projecc 
Projecc manager judgrnent of work allocauons to subconracron 
Degree of uncertainty and risk involved 
Time available for planning. 

The WBS is a marvelous communication roo1 to presenr die project's 
scope in an understandable form and to coordinate this understanding within 
the projecr t e m  and benveen the project t e m  and other stakeholders. Ar the 

WBS to Level 3 

Level 1 GARAGE . 

Leve12 Grounds Management 

Driveway Materials Const~ct ion 

Leve13 Landscaping Foundation Planning 
Walls Permits 
Roof Inspections 
Utilities Subcontracts 
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Carage Pmject Work Breakdown Structure 

Garage 
Projact 

I 

LEVEL 1 

Roof 

Sidin 
Windows 

SeMce Door 

Trusses 
Covenn 
Gutiers and 

LEVEL 2 
Landscaped 
Grounds 
Garage 

Plannin 

LEVEL 3 
Driveway 
Landscaping 
Materiais 

i 
I 

end of the planning phase. the p l a n  and schedules are frozen or "basclined" 
and become rhe basis for executing the work of the projecr. Ar the same 
úme. rhe WBS is baselined and becomes one of the key rnechanisms for 
change managernent. Work rhar is proposed rhat is not in the WBS needs 
to be added ro the project and co &e WBS rhrough formal change control 
processes. 

The following charw show cwo addirional sample WBSs. They focus on 
the output producu or deliverables of the pmjecr. Figure 1-5 is a sample WBS 
for a civilian airctaft projnr in which a passenger aircrafr is to be converred 
into a freighter. The outpur produc~s are a certified-airworrhy converred 
aircraft, rechriical manuais, and a lisr of spare parr requiremenn. 

This WBS conrains a cross-cuning sec of work activiúes labeled "system 
cngineering" that encompasses rhe work necessary to define &e conversion. 
This t a cornmon rype of WBS elemenr. 

The second sample, Figure 1-6, is a s o h a r e  dcveloprnenr project; rhe 
primary deliverable is the s o h e  sysrern and rhe secondary deliverables 

LEVEL 4 

Intmdurtion to lhe Work Bnakdorun Stmcturc 

Proiect 

are rhe rraining macerids and the user documcnts. iThc s o h a r c  systern 
also has a cross-curting set of work activities labeled 'system analyses" 
that represents work sudi as project detinition and workflow anaiyses or 
srmcnired andyres. 

The WBS can k wed, in whole or in parr, to make assignmenrs, issue 
budgets, and explain the r o p e  and nature of a project. Responsibilities are 
xsigned at the lowesr Iwel-die work package level-or the ncxt level-the 
rask or activity level. The W5S serves as a cornrnon focal point for presenting 

Utilities 

the totdity of a project. 

Drains 
Electncal 
Plumbing 

BACKGROUND OF THE WBS CONCEPT 

The N'ES is not a new concept in project rnanagemenr and some back- 
ground wiU assist in understandmg irs impottanr role. 

Construdion 
Early U.S. Government Activitles 

In 1959, Malcolrn, Roseboom. Clark, and Fazar published a classic paper 
describing the succesful implemenration of a rechnique called "Program 
Evaiuarion and Review Technique." or PF.RT5 Alrhough the work breakdown 
strucrure is not addressed direcdy, the graphics indude a breakdown in 
illusrraring how this concept was evolving (see Figure 1-7). 

The PERT and WBS concepts spread widely and swifdy. These rnanage- 
menr sysrerns and their application, as developed bcwccn 1958 and 1965, 

Sample WBS-Aircraft Convenion Project 

ATP CONVERSION PROJECT 

1 I PROJECT OFFICE 2 I SYSTEM ANALVSIS 3 7 TECH MANUALS 

1 2 R I S K A H U V S E S  2 2 PREUMINIWY DESIGN 32 SPIWtS REOUIREMENTS 
1 3  P R U C T  P U S  

1 I 1 PASSENGER SYSTEM 
4 12ToOUff i  4 I I GROUNO TEST 
4 I J AIRCRAFT M O O I ~ ~ ~ A ~ O N  4 2 2 CERTIFICAnOM DELIVERY 
1 I 4 FREIGHT CONYEASION 
I I 5 INSTAUATICNZ 



EFFECTIVE WORK BREAKDOWN STRUCTURES 

Sample WBS-Software Project 

SOFrwARE 
PROJECT 

MATERIALS DOCUMENTS 

are che basis for much of die ~roiect manaeement bodv of knowledee used . r " " 
today. By 1961, the term work breakdown rtructure was in common use. 
A sample of a WBS was included in an article published wichin General 
Electric C ~ r ~ o r a t i o n . ~  Parr of diis WBS was for the Fleet Balliscic Missile 
Maintenance Training Faciliry, shown in Figure 1-8. 

The output products include modification of governmenr-furnished 
equipmenr, other equipment, docurnenration, crainers, and simulators. The 

Early Polaris Project Work Subsystems 

Fleet Ballisiic Missile Program Subsystems 
Missile Re-Entry Body 

Guidance 
Ballistic Shell 
Propulsion 
Flight Controk 

Launcher 
Navigation 
Fire Cmtrol I 
Ships 
Command Communications ; 

- 
Introduction to thc Work Breddown Smrrfurr 

Work Breakdown Structure-1961 3 

Training Facility 

pl "n-.' Equiprnent I"". +I 
m(2" .  Guidance 

other elements of management and installation are cross-cutting or supporc 
elements. 

In June 1962, die Department of Ddense (DoD), in cooperation with 
the Nacional Aeronautics and Space Adminisrration (NASA) and &e aero- 
space industry, published a document inrended to guide the systetns design 
of the PERT Cosr system.' This documenr included an extensive description 
of che WBS &ar is essenrially die same as used today8 

In Occober 1962, NASA published another document thac expanded on 
the discussion of the WBS in the NAU DoD Cuide to PERT Cort.' NASA 
strcrses that a top-down approach is used in the developmenr of the WES 
ro ensure rhat che tocal project is h l ly  planned and the derivative plans 
contribute direcdy to end objectives. Also. that in any integrated rimelcost 
management sysrem, ir is imperative chat boch cost and time are planned and 
controiled from a common framework. 

Wirhin che aerospace industry, the various companies were rapidly 
incorporacing the concepc of the WBS into their internal projecr planning 
operarions. The auchot was using &e WBS in his planning in die Balcimore 
Division and rhe Orlando Division of Martin Marierra (now Lockheed 
Martin), and published a document char included the required development 

i of a WBS in its projecr planning when using PERT.1° 






























































































