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Abstract

Although A Guide to the Project Management Body of Knowde(RMBOK® Guide)-
Fourth Edition identifies nine Knowledge Areas tipabject managers should focus on
while managing projects, it does not indicate tlkative importance of each of these
Knowledge Areas. However, such information can bereat significance in helping
project managers determine how to use their aVailedsources most effectively. This
paper investigates the relative importance of ttigept management Knowledge Areas
used during the planning phase of a project, aatt thnpact on project success. Results
presented in thipaper are based on a field study which involved @i&gect managers
from different countries and industries. The studyealed that the Knowledge Areas
with the greatest impact on project success wereeTiRisk, Scope, and Human
Resources., However, these results have been fube sensitive to the industry in
which projects were undertaken. Differences amondustries are described and

discussed in the paper.



Introduction

Many bodies of knowledge and frameworks (e.qg. rirg8onal Project
Management Association [IPMA], 2006; OGC, 2007;j&ebManagement Institute
[PMI], 2008) support project management in practidee most popular body of
knowledge worldwide is that describedArGuide to the Project Management Body of
Knowledge (PMBOR Guide)-Fourth Edition (PMI, 2008), which identifies nine
Knowledge Areas (KASs) that the project manager &h@acus on during the project life
(PMI, 2008). Unfortunately, most project managdtsrohave limited time to perform all
that is required by theMBOK® Guide Therefore, project managers may choose to
perform only those processes that they are mogtidgawith or that are easier to
perform. In doing so, they may give lower priotityKAs that have higher impact on
project success. As tIRMBOK® Guideitself does not identify the relative importande o
each KA, the objective of this study is to empilligadentify the most important of the
PMBOK® Guide’'skKAs. This information may help project managergiiave decision
making with regard to the way that time and resesiiare allocated among different KAs
and associated processes. For example, becauserangl meeting is limited in time, the
project manager may need to decide whether todecduquality planning session in this

meeting’'s agenda or to allocate more time to distiis scope change procedure.

As the literature identifies dissimilar charactees in different project phases
(e.g. Pinto & Slevin, 1988; Zwikael & Globerson,08), studies ought not to offer
general advice for the whole project life, but dddanstead focus on only one project
phase. This paper focuses on the planning phasleisds considered a critical phase in

any project (e.g., Cooper & Kleinschmidt, 1995;thae & White, 2006; Johnson, Karen,



Boucher, & Robinson, 2001; Pinto & Slevin, 198A)ek the best execution will fail if it
follows a faulty plan. For example, recent studiase showed that when planning
processes are improved, the likelihood of projactess increases (e.g., Zwikael &
Globerson, 2004). Further, this paper identifiesriost important KAs of the planning

phase.

The structure of this paper includes: (1) a revidhe relevant literature in the
area, (2) a description of research hypothesesiadelogy, and a field study, (3)
identification and analysis of the KAs that contitdd most to project success, (4) a
comparison between each KA'’s relative importanaktae actual attention it receives
from project managers, and finally (5) an analgdithe relative importance of KAs

among different industry types.

Literature Review

Because this study focuses on the planning phaagudject, this section first
introduces the relevant project planning literatdieen, the planning processes included

in thePMBOK® Guidewill be discussed.

Project Planning

The goal of the planning phase of a project isrgpare the structure for project
execution and control. Planning is an importantdafor project success (Cooper &
Kleinschmidt, 1995; Fortune & White, 2006; Zwika8himizu, & Globerson, 2005) and

as such is recognized as one of the critical ssdeaesors of project management



(Johnson et al., 2001; Pinto & Slevin, 1988; Tuyi®99; Zwikael and Sadeh, 2007).

However, some criticism of project planning praesican also be found in the
literature, especially as regards the ability tounately estimate cost and schedule during
planning. For example, Flyvbjerg, Holm, and Bul0@2) investigated 258 transportation
infrastructure projects, worth US$90 billion angnesenting different project types,
geographical regions, and historical periods. Titb@s found overwhelming statistical
significance that the cost estimates used to deciggher such projects should be built
are highly and systematically misleading. They sgjghat one should not trust cost
estimates and cost-benefit analyses produced lggbmromoters and their analysts.
This can lead to high cost overruns at the enti@ptoject (e.g., Keil, Rai, Ellen, Mann,
& Zhang, 2003). Bigelow (1998) criticizes the imtzorce of planning by quoting project
managers who claim that planning takes too much &nd that customers do not know

what they want.

Project planning involves specifying a set of diecis concerning the way in
which project work should be executed in the futlitee primary purpose of planning is
to establish a set of directions in sufficient deteat the project team can be told what
must be done, when it must be done, and what ressto use in order to successfully
produce project deliverables (Meredith & MantelD@p The major benefits from quality
planning are: (1) to eliminate or reduce uncengifg) to improve efficiency of the
operation, (3) to obtain a better understandingrofect objectives, and (4) to provide a
basis for monitoring and controlling work (Kerzn2006). A project manager is
responsible for completing the project to the $atison of all relevant stakeholders.

Therefore, project managers should not only makicethat their actions are executed



according to plan, but more importantly, that tkenps reliable and properly represents

stakeholders’ requirements.

Project Planning in the PMBOK® Guide

Williams (2005) criticizes the use of project maaagnt bodies of knowledge,
which he finds inappropriate for complex, uncertaind time-limited projects. However,
most scholars believe that implementing a bodynoiwedge increases the chance of
project success. In this study, fAMBOK® Guideis used because of its popularity and
recognition. However, one should remember somiisrit related to theMBOK®
Guide,including lack of covered scope by the nine Knalgke Areas, missing issues
(e.g., technology and design), environmental issared business and commercial issues

(Morris, 2001).

According to thePMBOK® Guide-Fourth Edition (PMI, 2008), a project manager
is expected to perform 42 processes, includingl@0rng processes. Therefore,
planning processes consist of about 48% of allgsees that should be properly
performed by a project manager during the projéetlcle. ThePMBOK® Guidealso
includes the following nine KAs: Integration, Scop@ne, Cost, Quality, Human

Resources, Communications, Risk, and Procurement.

Many project managers find it disturbing that EMBOK® Guidedoes not
identify the relative importance of each of thegeeriKAs. Such an analysis would give
project managers and executives a better understpotlhow to distribute their limited
time and resources. KAs have been compared inietimumber of studies. For

example, in evaluating the maturity of 38 compamethe United States, Ibbs and Kwak



(2000) found that project managers pay most atierit Cost and Communications
areas. Cooke-Davies (2002) argues that Risk andadResources KAs are critical for
project success. However, no vast study has yet t@sducted aimed at finding the
relative importance of each of tRMBOK® Guide’sKAs during the planning phase of
projects. In summary, project managers do not aweye the time, knowledge, and
tools to effectively perform all project managemericesses included in tRVIBOK®

Guide.

Research Hypotheses

Based on the analysis of the recent literaturs,ghper uses a set of hypotheses,

stated below, and a field study designed to ingassi them.

1. The relative importance of knowledge areas—Fhe Pareto principle states that
80% of the wealth of the nation is distributed ag@0% of the population; this is
the basis for the "80/20" rule, which states t2§1% of the known variables will
account for 80% of the results” (Craft and Leak#)2). The application of this rule
in project management may mean that different Ké&sehunequal impact on

project success. Thus, the first hypothespghimsed as follows:
Hi: Dissimilar Knowledge Areas have a different imgtaon project success.
Ho: All Knowledge Areas have a similar impact on feot success.

Assuming that the first null hypothesis is rejected may state the second one on the
basis of the following:

2. Actual extent of use of KAs’ processes-Project managers are not aware of the
KAs that have the greatest impact on project siscddserefore, they do not
necessarily invest more effort in performing thestimportant KAs. For example,

project managers may choose to invest their lintiteé in KAs that are easier to



perform or that are supported by convenient taakkier than in those that have the

greater impact on project success. Hence, the ddogpothesis to be investigated

is:

H>:  The time spent on Knowledge Areas in projestpositively correlated with the
Knowledge Areas’ impact on project success.

Ho:  The time spent on Knowledge Areas in projeistsiot correlated with the
Knowledge Areas’ impact on project success.

3. Moderate influence of industry type—Most scholars agree that differences in
project management exist among industry types, (blogs & Kwak, 2000; Cooke-
Davies & Arzymanow, 2002; Zwikael & Globerson, 2D08s a result, it is
expected that in different industry types, eachtas different impact on project
success. Thus, the last hypothesishrased as follows:

Hsz:  Knowledge Areas have different impact on projsciccess in different industry
types.

Ho: Knowledge Areas have similar impact on projeacsess in all industry types.

Research Methodology

The Model

In order to find out which of the nine KAs has tjreatest impact on project

success, a model was designed. The model, presarfteglire 1, includes the nine KAs

as the independent variables. Each of these KAgdas the relevant project

management processes, as identified irPIMBOK® Guide

Project success is gauged using four indexes. if$tdliree measures (time, cost,

and project performances/scope) are called initiv@iure the “golden/iron triangle” or

“project management success” measures becausarthegncerned only with the



efficiency of the project management process (Atim 1999; Jha & lyer, 2007).
However, because it is also important to analyeeotiganizational benefits of a project
(Dvir, Lipovetsky, Shenhar, & Tishler, 2003; JugdeWller, 2005; Kerzner 2006;
Saarinen, 1990; Turner, 2006; Turner & Muller, 2)@Be last project success measure
(customer satisfaction) estimates the benefitaeqtoject funder, based on the impact

on the customer, business impact on the organizatjmening new opportunities for the
future, recurring business, the ability to usedhstomer's name as a reference, and other
stakeholders satisfaction (Dvir et al., 2003; Kerzr2006; Turner & Muller, 2003). In

other words, “project management success” is oslytset of project success.

A moderating variable, which describes the impdahaustry type on this
analysis, is also included in this model. The infation collected in this research relates

to the planning phase of projects.

< Figure 1>

This study uses a model and a questionnaire tivat I@en used, validated, and
implemented in previous studies. Please referdedlprevious studies to learn more
about the model and its validity (Zwikael & Globens 2004; Zwikael & Globerson,

2006; Zwikael & Sadeh, 2007).

Data Collection

Initial data collection involved project managernsonare members of the Project

Management Institute (PMI) in three chapters tleatehsupported this study (Israel,



Japan, and New Zealand). However, recognizing émger of a “convenience sample”
as a sole source, the other half of the questioemaiave been collected from

organizations and project management training eesselected and personally visited
by the research team. The two groups were companegke certain that they both led

to similar conclusions.

Participants came from different industries, sugkergineering, construction,
software development, and services. All questiamsawere filled out anonymously. A
guestionnaire was included in the final analysily dfrat least 80% of the questions were
answered. Using the above criteria, 783 questioes@aemained for the final analysis.
The number of valid questionnaires, from each itrgugpe and country, is presented in

Table 1.

<Tablel >

Participants were requested to evaluate the egfardge of planning processes in
their most recently completed project. This haslbreported by using a scale ranging
from 1 (lowest extent of use) to 5 (highest ext&#nise). While the independent variables
have been collected from project managers, therdkpe: variables have been collected
from their supervisors to avoid “same source bibhce, project success results have
been reported by the supervisors of the projectagenrs, using the following four project
success dimensions:

1. Schedule overrun, measured in percentages frowriti@al plan.
2. Cost overrun, measured in percentages from théatiglan.

3. Project performance, measured on a scale of 1 gioperformance) to 10



(highest performance).

4. Customer satisfaction, measured on a scale ofalefibcustomer satisfaction)

to10 (highest customer satisfaction).

In cases of missing data, the missing values haea hdded using the mode of
that variable calculated from the observationsiefdame organization. For the variables
of cost overrun and schedule overrun, the missalges were added using the average of
the same variable from the observations of the sangemization. Project success results

are reported in Table 2.

< Table 2 >

Projects results, presented in Table 2, show weligthigh cost and schedule
overruns. Similar overrun findings were found ieyous studies (e.g., Johnson et al.,
2001). Comparing success rates among industrieasibeen found that construction and
engineering projects achieve the best resultsl se&dcted industries, while production
organizations score the lowest results. Softwaogepts suffer mainly from low level of

project performances. Government projects havéitigest schedule overrun rate.

The model’s reliability was calculated using a nembf statistical tests, such as
Cronbach alpha. Results (0.85) were consideralglydnithan the minimum value
required by the statistical literature (Cronba®61; Hair, 2006). More reliability and

validity tests for the model can be found in thedgtof Zwikael and Globerson (2006).



Results and Analysis

The objectives of this section are: (1) to identifg KAs that appear to have the
highest influence on project success, and (2) topaoe KAS' relative importance with
the actual extent to which they are used by projentagers during the project planning

phase.

The Relative Influence of Knowledge Areas on ProjeécSuccess

This paper analyzes the relative importance of Kpsalculating the impact of
their related planning processes on project sucéek4\ is important to project success
when the higher extent of use of its related preeesignificantly improves project
success. First, the extent of use of each KA whsileded as an average of its related
planning processes. Then, a multivariate regressmaysis was conducted with all nine
KAs as independent variables and four project sscogeasures as the dependent ones.
Table 3 presents the results of this analysisudhing F values, significance level, and the
ranking of each KA. The ranking of each KA has bdetermined according to its
statistical contribution to project success, aslmaobserved in the significance level

column.

< Table 3 >

According to Table 3, seven KAs have a signifidaract on project success.
This means that the more frequently planning preegs-which are related to these
KAs—are performed, the better project successhs. RAs that most contribute to

project success during planning are Time, Riskp8cbluman Resources, and



Integration. Cost and Procurement are the KAsdbatribute least to project success,
maybe because they are practiced mainly duringeprexecution. These results allow us
to accept the first research hypothesis and claahdissimilar KAs have a different

impact on project success.

The time KA has the greatest impact on projectas®cThis finding may explain
the vast effort put into time management in theneéditerature. Actually, project
scheduling techniques, such as project evaluatidireview technique (PERT) and
critical path method (CPM) were the first projec@magement tools to be developed.
Ever since, new scheduling techniques have beesiajgd, for example, critical chain
analysis (Goldratt, 1997; Leach, 2005), and ResoGmnstrained Project Scheduling
Problem (RCPSP) optimization techniques (Demeulstee& Herroelen, 2002).
Moreover, project management software packagesosugibtime KA'’s related

processes.

The KA that has the second highest influence ofeptsuccess is Risk, which
has been discussed extensively in the recenttliteréRaz, Shenhar, & Dvir, 2002;
Sadeh, Dvir, & Shenhar, 2000; Simon, 1997; Williad®95). Scope is ranked third in its
impact on project success, as it is the core geptelanning and considered to be “the

raison d’étre of project management” (Turner, 1993)

Although the Integration KA has a very high infleeron project success, project
managers do not receive enough support in execisipgocesses. During the planning
phase of a project, the major output of this KAhis project plan. Despite its high
importance, most organizations do not have effedidols to support their project

managers in achieving this output, nor do projemhagement software packages support



this KA or its final outputs.

The identification of the most influential KAs mag used as an aid for deciding on
the most effective level of effort that should lBvdted to each KA. It is therefore
expected that project managers will expend momtedih more influentiaKAs. The
next section investigates this expectation by amadythe actual extent of use of each

KA in comparison with its relative importance.

Actual Extent of Use of Knowledge Areas

This section is aimed at testing the second rekdafgothesis—that the time
spent on KAs in projects is positively correlateithvihe KAS’ impact on project success.
As part of the questionnaire, participants wereedshb report the actual extent of use by
which planning processes had been achieved. The s®ad ranged from one (lowest
extent of use) to five (highest extent of use). &ktent of use for each KA was
calculated as the average extent of use of theetkfdanning processes. Table 4 presents
the average extent of use for all KAs and its shamdeviations, ranked according to

descending extent of use.

< Table 4 >

As shown by Table 4, planning processes from tteghation KA have the
highest extent of use, followed by Time and Scdjes three-KA group has a

significantly (p<0.01) higher frequency of use than any of theratheKAs. The



common denominator of these KAs is that they amngty supported by project
management tools, such as Gantt charts, work bosakdtructure (WBS), project plan
templates, and project management software pack@geesefore, results suggest project
managers more frequently execute project proceésaegclude well-formulated

supportive tools.

The low extent of use of Communications is simitathe results found by Ibbs
and Kwak (2000). Unsurprisingly, this KA has veitylé support of relatively simple
tools and templates. This KA has a significangy@.01) lower frequency of use, as
compared with most other KAs. The development ofeneifective communications
tools may increase the frequency of use of thengghg processes, and hence many
improve project success. The KA with the least mixté use is Procurement. It may be

that Procurement is mostly practiced in other migplases and by other team members.

These results also identify the relatively low extef use of Risk Management
processes. One explanation for this may be the deglendency on functional managers’
involvement in identifying risks, an involvement ivh is frequently unavailable (Kwak
& LaPlace, 2005; Globerson & Zwikael, 2002). Anatpessible explanation for this
finding is that while formal risk planning is lessmmon, informal processes are heavily
used as part of other processes, such as Estinfdingties’ Duration, resulting in

adding safety margins to recognized high-risk dotis.

Comparing the Knowledge Areas’ Relative Importancewith their Actual Extent of Use

In the previous sections, we have discussed th&velimportance and the actual
extent of usef each KA. This section compares these two regulbsder to identify

KAs that receive low attention although they havegh influence on project success.



Major results from previous sections are summariaedgraphic presentation in Figure
2, which includes the relative importance (as messby the significance level from
Table 3), and the average extent of use of eacli@sAshown in Table 4), as well as the

estimated linear regression line.

< Figure 2 >

In Figure 2, the nine dots represent the nine Khair relative importance values,
and their average extent of use. The four KAs laae the highest extent of use by
project managers also have the highest impactaegirsuccess (high importance on the
x-axis in Figure 2). These KAs are Integration, &jrBcope, and Human Resources. This
may be because of their recognized importancelamdxistence of efficient tools in
these areas. Quality and Communications KAs, whale moderate impact on project
success, have a low extent of use. This is becaoseproject managers lack proper
knowledge and tools in communications managemehtank authority in quality

management (Zwikael & Globerson, 2006).



A linear regression line between the two variales also calculated and is
presented in the graph. The regression line hagative slope, which means that project
managers more frequently execute KAs that haveehighpact on project success. This
is done without project managers actually knowiriatrthe importance of each KA is,
but investing more time and effort in these spedifAs based on prior experience.
However, the relationship between the importanceash KA and its extent of use by
project managers is insignificamqt Yalue for an F test equals 0.21). For examplgepto
managers invest too much time in Cost planningoagpared to the relative impact of
their efforts on project success. In addition, @comanagers invest too little time in Risk
planning, as compared to its high contributionntgrioving project success. Following
these results, we cannot reject the second nubithgsis. This means that the actual

extent ofuse is not related to the KA's importance.

Industry Uniqueness

Because the results presented in previous sectidhss paper may differ among
industries, we further analyzed the data in siustdes: (1) construction and
engineering, (2) software, (3) production, (4) cammications, (5) services, and (6)
government. This section tests the third reseayplbthesis—that KAs have dissimilar
impact on project success in different industryeyp

A nonlinear multivariate regression has been usethis purpose. The moderate
effect of industry has been investigated to anallgeerelationship between each KA and

project success. Table 5 summarizes the resuttssoénalysis.



< Table 5>

The results show that industry moderates the oglahiip between the importance
of a KA and the level of effort invested by projesanagers in only two KAs—Time and
Scope. In all other seven KAs, their importancepi@mject success is similar in all
industries.

In order to drill down and further investigate gpecial case of these two KAs in
each industry, a further analysis has been conduétenultivariate regression has been
calculated for each industry to analyze the impaetach KA on project success. Results
in Table 6 present the ranking of KAs in each indysccording to their contribution to

project success.

< Table 6 >

These results emphasize the important role of ingdirs such an analysis.
Although some KAs have low impact on project susgasnost industries (e.qg.,
Procurement), the importance of others varies tystry. For example, in production
and in construction and engineering organizatitres,Time KA has low impact on
project success. On the other hand, in Softwarejr@anications, and Services
organizations, Time planning is the most contriibgitKA to project success.

The analysis of Table 6 shows differences in thegtivee importance of KAs in
various industries. These results support the tieisdarch hypothesis. Hence, managing

projects in different industry types requires udocus and attention. The following



paragraphs present the uniqueness of some industrie

In construction and engineering organizations,qmisj have a relatively low level
of risk and their scope is relatively stable. Tleme completing the project on time and
within budget is extremely important. As the resyltesented in Table 6 indicate,
Integration and Cost KAs have the highest impogananeeting schedule and cost
targets. Scope planning has the lowest impact ojeqtrsuccess. The reason for this may
be the relatively clear scope of such projects.

In software organizations, Quality and Human ResesiKAs were found to be
relatively important. The lack of resources enfsrpeoject managers to invest more
planning effort in these KAs. For this reason, mattention should be pointed toward
Quality and Human Resources planning in this ingust

These findings point to some major differences agrindustries in managing
projects. Although Grant and Pennypacker (2006adouo significant differences in
project management maturity among industries, msblars agree that such differences
exist (e.g., Cooke-Davies & Arzymanow, 2002; Ibb&&ak, 2000; Zwikael &
Globerson, 2006). Hence, tailored tools and tealescshould be developed for different
sectors. This should be added to the generic grojanagement processes, tools, and

techniques, which are already presented irPM80OK® Guide.



Conclusion

The PMBOK® Guideidentifies nine Knowledge Areas on which a project
manager should focus in order to successfully maaggroject. This study reveals that
the nine KAs exert different levels of influence @project’s success. This finding is
aligned with the Pareto principle (or, “20/80 RyleXhich claims that 20% of all
possible causes impact 80% of the result (Crafie&Ke, 2002). The project planning
KAs that most influence project success resultsTare, followed by Risk, Scope, and
Human Resources. The KAs that have the lowest itrgraproject success are Cost and
Procurement. Although these results do not suggassome KAs are not important, still
a more focused approach that prioritizes potemtis@stment in different project
management processes is required.

Results also show that, in some cases, projectgeasiéend to invest more
planning efforts in KAs that have higher influerareproject success. For example,
project managers pay the expected amount of @fidrime, Scope, and Human
Resources KAs, which were found to have the higinélsience on project success. This
behavior is supported by many available projectagament tools and software
packages. However, project managers do not investgh effort in Communications
and Quality KAs, as can be expected based onithportance.

As the most critical KAs during the planning pha$@rojects are Time, Risk,
Scope, and Human Resources, practical implicatbtizese findings may include:

1. Project managers may invest more effort in idemtgyproject activities,

developing Gantt charts, and identifying the caitipath or the critical chain of a

project, and may use these outputs to developnaalqoroject plan, to be



approved by key stakeholders.

2. Senior managers may make certain that project nesgdgve enough training on
these KAs instead of on less-influencing ones.dditeon, senior managers
should make sure that organizational proceduregeanglates in these KAs are
in place.

3. Project management training companies may neegthk the proportion of
each KA that is used in their current project mamagnt course curriculums.

4. Scholars may decide to focus on developing nevstantl techniques in the area
of Quality and Communications planning.

5. PMI may decide to measure the effectiveness of B&chefore the next
PMBOK® Guideupdate project begins.

However, these recommendations are situationd has been found that KAs
have different levels of importance in various istlies. For example, Integration and
Cost were found to be the most important KAs instarction and engineering
organizations, Time the most important KA in softejaservices, and communications
organizations, and Communications the most impoK#nin production organizations.

The results of this study can now be compared thitse of previous studies.
Time management, which was found to be the mosbitapt KAs in this research, is
also considered by many scholars to be the basgdgect management (e.g., Leung,
2004; Demeulemeester & Herroelen, 2002). Human iess and Risk KAs that are
considered to be critical project management fagtGooke-Davies, 2002), have also
been found to be the KA with the most influencepooject performance in this study.

Another similarity between this study and previstigies is the finding that high



differences exist among various industries (e.gilléd & Turner, 2001, 2007a, 2007b).

Finally, research limitations include the fact ttia majority of data was
collected in three countries, which makes it diffico generalize this study’s
conclusions. Future research can include dataatetldn additional countries and
analyzed with comparison to the GLOBE study onuwaltdiversity among societies
(House, Hanges, Javidan, Dorfman, & Gupta, 2004is flesearch also focused only on
the planning phase of the project. Hence, all amichs derived from this study are
limited to this project phase. This study was basethe second edition of tRRMBOK®
Guide(PMlI, 2000), but since only minor changes in tl@ping processes have been
made and no KA has been changed since the tinteeaeticond edition, it can be
assumed that this paper’s conclusions are rel@gahe fourth edition (PMI, 2008). In
conclusion, this paper aims to highlight the impode of identifying the different roles
that KAs play in project management, to give gelnguadelines, and to encourage a
professional debate on this research direction.

In order to be able to generalize the resultsisfstudy, further research in
different cultures, industries, and project phasast be conducted. Based on these
results, effective tools in critical areas shoudddeveloped. In addition, future research
can investigate the possible moderating effecewéral factors, such as project novelty,

technology, pace, and complexity (Dvir et al., 20@¢hich may impact these results.
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Israel | Japan New Others | Total

Industry type Zealand

Construction & engineering 49 1 60 18 128
Software 95 78 44 24 241
Production 15 33 15 5 68
Communications 37 1 59 4 101
Services 10 10 31 15 66
Government 69 2 91 7 169
Others 2 8 10
Total 275 125 302 81 783

Table 1: Distribution of industry types includedtie study.




Project Success| Schedule Cost Project Customer
Measure Overrun Overrun Performances| Satisfaction

Minimum value | -5% -30% 1 1
Maximum 300% 400% 10 10
Value
Average 18.3% 14.1% 7.6 7.8
Standard 23.7% 22.6% 1.8 15
deviation
Construction & 12.3% 11.4% 8.4 8.3
engineering
Software 19.8% 15.8% 7.1 7.6
Production 22.7% 17.1% 7.0 7.2
Communications| 17.0% 11.5% 8.0 8.2
Services 12.2% 12.0% 7.8 7.7
Government 23.2% 15.3% 7.7 7.9

Table 2: Overall and industry project success tgsul




Knowledge F Value Significance| Contribution to
Area Level Project Success
(ranked)
Time 3.56 0.000 ** 1
Risk 2.69 0.000 ** 2
Scope 2.01 0.001 ** 3
Human resources 1.97 0.001 ** 4
Integration 2.33 0.002 ** 5
Quality 2.23 0.003 ** 6
Communications 1.94 0.014 * 7
Cost 1.20 0.152 8
Procurement 1.16 0.279 9

Table 3: Importance of the nine knowledge areasa@ct success.

*p<0.05; ** p<0.01




Knowledge Area | Average Extent of Standard Ranked Extent of
Use(1-5 scale) Deviation Use
Integration 4.18 1.06 1
Time 4.04 0.82 2
Scope 3.96 0.92 3
HR 3.74 0.96 4
Cost 3.59 0.99 5
Risk 3.33 1.32 6
Quality 3.10 1.21 7
Communications | 3.09 1.32 8
Procurement 2.95 1.21 9

Table 4: The average extent of use and standaidtaevof each knowledge area during

the planning phase of a project.
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Figure 2: Relative importance and average extent of usaoh knowledge area.




The Interaction F Value Significance | Contribution to
Between Industry Level Project Success is
and the following Impacted by
KA Industry (Ranked)
Time 2.56 0.000 ** 1

Scope 3.31 0.000 ** 2

Integration 1.62 0.055 3

Human resources 1.29 0.131 4

Cost 1.19 0.178 5
Communications 0.96 0.505 6

Risk 0.92 0.543 7

Procurement 0.85 0.656 8

Quality 0.81 0.672 9

Table 5: The impact of industry on the relationgbégtween effort invested in each

knowledge areas and project success.

*p<0.05; ** p<0.01



Knowledge Areas | Construction | Software | Production | Communica | Services | Government
& tions
Engineering
Integration 1 6 3 3 7 8
Scope 9 9 8 8 8 9
Time 7 1 6 1 1 2
Cost 2 5 9 4 2 5
Quality 6 2 2 2 6 3
Human resources | 3 3 7 9 5 6
Communications |5 7 1 6 9 4
Risk 4 4 5 7 4 1
Procurement 8 8 4 5 3 7

Table 6: Ranking of knowledge areas’ relative int@oce in each industry type.




