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1. ABSTRACT

This paper summarizes the results of research conducted by investigators from the University of
Cdifornia at Berkeley, with support and sponsorship from PMI’s Education Foundation and
PMI’s Northern Cdifornia Chapter. The principd god of this study was to determine the
financid and organizationa impacts of Project Management (PM). This is one in a series
papers that summarize this research investigation.

This study began with the development of a PM Maturity Modd and an andys's methodology
to assess the maturity of PM processes.  This andysis methodology is what we cdl a
benchmarking tool. It conssts of 148 multiple choice questions that measure PM Maturity.
Those questions cover eight Knowledge Areas and Six Project Phases. This PM Maturity
Modd and methodology were then gpplied by benchmarking 38 different companies and
government agenciesin four different indudtries.

The PM Maturity assessment for all companies averaged 3.26 on arelative scae of 1 (lowest)
to 5 (highest). Overdl the Engineering-Congtruction (EC) industry had the highest score, and
the Information Systems (IS) application area had the lowest.  Company scores varied
congderably, so industry-wide composte averages are somewhat mideading. Even indudtries
and companies with the highest scores have substantial opportunity to improve.  Risk
Management and the Project Execution Phase are areas of low maturity and Cost Management
and the Project Planning Phase are areas of high maturity.

We conclude that this PM Maturity assessment methodology provides solid and comparative
Sudies on PM practices across industries and companies within an industry. The result is that
this sudy methodology provides a set of tools for organizations to use in identifying key areas of
opportunity for improvement in project management.
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2. INTRODUCTION

2.1 BACKGROUND OF STUDY

Many organizations are projectizing their operations and processes to plan, manage, and
complete their projects successfully. Asiswel known, a driving reason for such projectizing is
the growing pressure on managers to integrate, plan and control schedule-intensive and one-of-
a-kind endeavors.

However it isfair to say that many organizations are uncertain, perplexed and even mis-directed
about the status of current application of Project Management (PM). Moreover, the financia
investment in PM tools, practices, and processesis quite difficult to judtify.

One of the reasons for this complication is that there are no universally-accepted methodologies
or wel-defined processes for impartially measuring PM practices in any one organization or
across different indudtries.  As an example, the Guide to the PMBOK, while an industry-
accepted, authoritetive source of PM information, lacks this level of detall. The upshot is that
many companies are having magor problems implementing or improving their PM processes.
This is especidly important to managers who must judtify in a rigorous manner the funding of
implementing PM processes and practices in their organizations,

Earlier research has identified some of the benefits of PM practices and processes, dbeit usudly
in quditative and anecdotal fashion. Mogt of these studies are based on quick surveys of
indugirid professonals and academics.  Such work tends to focus on the quditative and
narrative evauation of prior experiences on PM tools and practices, rather than be factudly
measured [Al-Sedairy 94][Boznak 88][Bu-Bushait 89][Cll 90][Cldand 93][Deutsch
91][Gross 90][Kwak 95][Ziomek 84].

Other studies mainly focused on the productivity impact of using project-driven organizationd
gtructures which only deals with one aspect of PM practices [Donnelly 93][Gobeli 86][Larson
89][Lundin 94][McCollum 91][Might 85]. More recently Dooley has investigated the
relevance of maturity and best practices to new product development [Dooley 98].

None of these prior studies though examined an organization's overdl PM processes or
practices in way that permitted evauation of the business case of PM adaptation. Thisis a
serious shortcoming and obstacle to the progress of the project management profession.

2.2 GOAL OF THE STUDY

To address the shortcoming identified in the prior section, we embarked on research with the
god of determining the financid and organizationd impacts of Project Management. In



particular, the Berkeley research team with its Industry Advisory group concluded that the
professon needs an analyss methodology that can be used rdiably to assess organizations
current level of PM practices and processes quantitetively. Idedly, this methodology would
provide solid and comparative studies on PM practices across industries and companies within
an industry. It would aso support any organization that wanted to evauate the business case
for adopting PM.

A key objective of the investigation thus became to develop and provide managers a procedure
for measuring PM processes and the value of incorporating those processes in their business
practices. This anayss would assst managers in assessing which, if any, PM practices would
be best for organizations. It would assst dso companies in promoting improved PM practice.

3. RESEARCH METHODOLOGY

3.1 RESEARCH STEPS

The following steps represent the action plan taken in this research:

1. Examine past and current studies related to PM and, as appropriate, build on that prior
research through aliterature review.

2. Develop a5Leve Project Management Process Maturity (PM)? Mode to position an
organizetion’s current PM level.

3. Devdop a comprehensve (PM)? Assessment Methodology to evaluate an

organization's current PM level and actual project performance.

Sdect target organizations/indudries to investigete.

Measure an organization's PM level and actua project performance with a 3part

(PM)? Assessment Questionnaire.

6. Andyze collected information to evauate and benchmark an organization's PM
processes and practices level using specific criteria

7. ldentify organizationd dtrengths and wesknesses in terms of PM practices and
processes.

8. Search for any “success drivers’ by testing for corrdations between an organization’s
PM level and actua project cost and schedule performance.

9. Develop a cdculation procedure to estimate an organization’s order- of-magnitude PM
Return on Investment (PM/ROI). That is, develop a technique that can be used to
edlimate, in gpproximate way, PM’ sfinancid return for companies.

10. Provide suggestions and recommendations for continuous PM improvement.

o &

One of the advantages of this particular process is that it can be repeated on a regular basis to
asess and compare an organization's PM practices and to improve organizationd PM
effectiveness continuoudy. A more thorough description and discussion of the 5-leve Project
Management Process Maturity (PM)* Modd and calculation procedure to estimate



organization's PM/ROI (research steps 1, 8, and 9) are presented in the companion article
[1bbs 98].

3.2 PM PROCESSM ATURITY (PM )* ASSESSMENT M ETHODOLOGY

A (PM)? Assessment Methodology was developed that uses Statistical technigues to assess the
maturity of PM processes and practices among these different indusiries. The purpose of the
(PM)? Assessment Methodology is to assess PM strengths and weaknesses and to enable
organizations to compare themsalves with smilar organizations (a peer group). It aso tests for
correlations between an organization's PM level and actud project performance. As explained
in a companion paper [Ibbs 98], it dlows us to derive and calculate an order-of-magnitude
esdimate of PM/ROI. Exhibit 1 summarizes the characteristics of the (PM)? Assessment
Methodol ogy.

Before developing our (PM)? Assessment Methodology, we reviewed and considered the SEI
Capability Maturity Modd, which is quite popular among IS organizations. However, we felt
that it was insufficient for our purposes because it is heavily danted toward 1S companies and
because it does not easily dlow for measuring a ROI.

Targeted Variables/ Mode/ Resear ch Contribution
Industries Factors Procedure M ethodology
-EC -8PM Knowledge | - 5-level (PMY* | - 3-section - better
Areas Model (PM)? understanding of
-IMM Assessment the financial and
- 6 PM Processes - PM maturity | Questionnaire | organizational
PM Process | -IS vs. Cl& S benefits of using
Maturity - schedule and Model - general PM tools and
(PM)? -HTM cost indexes (S, statistical practicesin
Assessment Cl) - PM/ROI analysis organizations
M ethodology calculation
- percentage of PM | Procedure - correlation
spending analysis
- order of - regression
magnitude PM/ROI analysis
estimates

Exhibit 1 Characteristics of (PM)? Assessment Methodology

Design of this (PM)? Assessment Methodology made use of a comprehensive and itemized
questionnaire for data collection. Integrated Project Systems of San Carlos, Cdifornia
donated its benchmarking questionnaire for this task, and the Universty of Cdifornia
researchers amended it to meet the specific needs of this particular sudy. As aresult, a 3



section (PM)? Assessment Questionnaire was developed to measure any organization's PM
meaturity leve.

This procedure is used to evauate an organization’s current PM Maturity status related to the
5-Level (PM)* Modd. Three objectives are achieved using this 3-section (PM)? Assessment
Quegtionnaire.

Organizations PM maturity can be benchmarked in various terms. PM drengths,
weaknesses, and improvements are identified by eight PM Knowledge Areas and six
PM Phases.

Return on investment of PM (PM/ROI) can be caculated on an order-of-magnitude
bass usng satistica relationships between PM maturity and project performance [I1bbs
ag].

This 3-section (PM)? Assessment Questionnaire can help to improve an organization's
PM processes and practicesin very specific ways.

The 3-section (PM)? Assessment Questionnaire is clustered into three major sections: Generdl
Organizationa Information (section 1), Organizationd PM Process Maturity Assessment
(section 2), and Actual Project Performance Assessment (section 3).  Participating companies
are coded to preserve confidentiality of specific responses.

Organizationd PM Maturity Levels are defined asa 1 to 5 point Likert Scae, with a1 being the
lowest level of PM Maturity and a5 being the highest level. The scores for each deliverable are
averaged to determine one score for each PM Knowledge Area and PM Process. The scores
are then combined and andyzed to caculate an Overdl PM Maturity level. The scores are then
logged into a database and compared againgt other organizations and industries.

There are 148 multiple choice questions in section 2 of the questionnaire. The study team used
the Guide to the Project Management Body of Knowledge [PMBOK 94] as a primary
reference. The study team also decided to add an additional PM Process called the Project-
driven Organization Environment which supports sustaining project-driven organization. The
numbersin the cdls of Exhibit 2 show how the 148 multiple choice questions in section 2 of the
questionnaire were distributed across the six PM Phases and eight PM Knowledge Aress.

The entire questionnaire is too lengthy to publish. An example of one of the 148 questionsiis.

Question #56: How a Schedule' s Critical Path IsIdentified.

No criticad path caculaion done. Each sub-project identifies critica tasks independently and

SELSWOIK PITOMTIES. ..ot et e e et e e e et e e et e e e ae e 1




Critical path based on committed milestone dates. No CPM calculation performed, or CPM
used on individua SUD-PrOJECES.........vuiieie e e 2

Key criticd tasks identified through non-quantifiable means, and used to drive the criticd path
(07 ol = 1o PP 3

Critical path calculated through integrated schedule, but only key milestone dates communicated
DACK tO SUD-PrOJECES. .. .ot e e e e 4

All critica tesks identified and indicated in each individua sub-project schedule. Critical path
determined through integrated schedule.............cc.coooi i 5

To cdculate the overdl (PM)? Maturity, the scores of al 148 questions was averaged. To
caculate the specific maturity of the eight PM Knowledge Areas and the sx PM Phases, the
selected row or column of Exhibit 2 was averaged. To calculate the PM maturity of industry’s
specific PM Knowledge Areas, each score of the selected areas within the same industry were
averaged.

6 PM Phases
& Initiating Planning Executing Controlling | Closing | Project-driven
8 PM Knowledge Organization
Areas Environment
Scope (30) 6 7 8 3 3 3
Time (18) 1 2 12 1 1 1
Cost (11) 2 2 2 1 1 3
Qudlity (13) 1 2 3 3 3 1
Human Resource 2 4 5 2 2 7
(22)
Communications 5 3 12 7 2 1
(30)
Risk (17) 1 1 7 6 1 1
Procurement (7) 1 1 1 1 1 2
Total (148) 19 2 50 24 14 19

Exhibit 2 Didribution of the 148 Questionsin the
Organizational PM Process Maturity Assessment Questionnaire (section 2)




3.3 DATA COLLECTION TECHNIQUE

Data collection was one of the mgor chalenges in this sudy. The main reason was that PM
tools and practices were ill relaively new to many organizations that were studied, and it was
difficult to recruit organizations to participate in this research. Invitation letters were sent out to
potentia participants and announcements were made in PM-related magazines and meetings to
promote the needs and importance of this sudy. Companies were then carefully chosen since
this study requires a substantial amount of time and effort from participating organizations.

A pilot test was conducted with two selected organizations. The purpose of a pilot test was to
confirm the vaidity of the (PM)? Assessment Methodology. The results of the pilot test
confirmed that the (PM)? Assessment Methodology was appropriate and the overall research
methodology was vdid.

Particular effort was made to collect objective, norntbiased, and representative PM processes
and practices data.  To ensure the confidentiaity of the data, we signed and delivered to the
companies a non-disclosure agreement that dlows us to report only “high level data’ in aforum
such asthis.

Finaly, al of the participating companies were anonymoudy coded. Also, al of the proprietary
information including cost and schedule of the participating organizations were kept confidentid
and only used in the data analysis process. Only the principa researchers knew the identity of
the organizations.

3.4 TARGETED INDUSTRIES

This research sdected four different industries and gpplication areas to collect PM practices
information. A totd of thirty-eight large internationad companies including private and public
sector organizations participated in this sudy. These four indudtries are: Engineering and
Congruction (E-C), Information Management and Movement (IMM), dso known as
Tdecommunications, Information Systems (1S), also known as Software Development, and Hi-
Tech Manufacturing (HTM).

Project Management in the EC industry emphasizes development, engineering, procurement,
and condruction processes for projects involving buildings and facilities in the resdentid,
commercid, and industria sectors worldwide. The IMM industry is comprised of companies
and individuas focused on technologies, primarily voice-data-video transmisson and switching
(eg. andog, digitd, Erredtrid, sadlite, microwave, fiber-optic); services to the users of these
deliverables; and network infrastructure providers.

The IS industry or gpplication area manages software development projects to ddiver a qudity
product to the customer on time, within budget, and which meets performance specifications.
The HTM indudtry is involved in the project planning, development, control, and execution of



hi-tech products, processes, and servicess A Hi-Tech product may include computer
hardware, semiconductors, and related equipment and accessories.

3.5 RESEARCH LIMITATIONS

There were ill some concerns about collecting information on PM tools and practices. The
primary concern was the accuracy of information that organizations provided. 1dedly, the PM
level should be measured by vidting each participating organization and conducting an in-depth
interview with each organization's project managers to determine current PM practices.
However, this was impossible because of limited time and resources. Instead, the (PM)?
Assessment Questionnaires were digtributed to the organization’s project managers to
complete.

Generdly, people tend to score higher when they sdlf-critique themsalves. Four steps were
taken to collect more accurate data.  Firdt, there was a thorough pre-screening process to
choose participating companies.  Companies were carefully recruited and sdlected that are
willing to share their current PM knowledge and performance data.

Second, we stressed to each company’s respondent how important is was to be candid. A
magor point of persuason was that it was in their own best interests to respond honestly
because that was how they could best learn about their practices vis avis other firms.

Third, any unclear questions or concepts were discussed with the researchers a the
organization’s request. Effort has been made to understand al 148 questions in the (PM)?
Assessment Questionnaire easly. Also, a Glossary section was provided to explain and to
clarify any unfamiliar concepts or terminology used in the questionnaire.

Lagtly, the Berkeley researchers reviewed the completed questionnaires with a number of the
companies, typicdly with in-depth telephone interviews. Though these four actions cannot
guarantee perfection, the research team does believe that reasonably accurate information was
collected.

Another issue was that there were questions that required severa project managers knowledge
to answer. For example, suggestions were made in the (PM)? Assessment Questionnaire to
encourage asking severd people in the organization to respond jointly, if possble. This enabled
collection of collaborative and sdf- critiquing information, which the firms generadly found to be a
valuable exercise. Typicaly, 68 person-hours were reguired from each company to compile
the information requested.



4. ASSESSMENT RESULTS

4.1 ORGANIZATIONAL DEMOGRAPHICS

This study required congderably more time than origindly planned — nearly two years. The
main reasons for this were that many companies did not see the true vaue in this research or
they were reluctant to share the details of their PM practices. Some were smply embarrassed
by their current PM practices and processes. Others believed they had something specia that
they did not want to share with other companies.

As mentioned, a totd of thirty-eight companies have paticipated in this sudy: fifteen
Engineering and Congruction (E-C) companies, ten Information Management and Movement
(IMM) companies, ten Information Systems (IS) companies, and three Hi- Tech Manufacturing
(HTM) companies.

Fird, organizations were classfied by ther sze. Forty-eight percent of the organizations
employed between 1-100 people and 52% of the companies had more than 100 employees.

Second, organizations were divided by years of experience in PM practices. Overdl, the
answers ranged from 1 to 50 years, with averages of 15.4 years for E-C, 10.7 yearsfor HTM,
8.0 years for IS, and 6.8 years for IMM. The average for al companies was 10.7 years.

Sixty-one percent of the organizations had fewer than 10 years of experience with PM. Clearly,
companies have only recently begun to implement PM and it may till be too early to recognize
al its benefits.

4.2 ANNUALIZED COST OF PM SERVICES

Another key question this research wanted to explore was the cost of PM services as a
percentage of total project cost. These costs were computed as a percentage of a company or
department’s project-based revenues or sdes. A ligt of items that are classfied as a PM-
related expenditure was developed by us and provided to the company managers to help them
more accurately and consstently estimate the average cost of PM services in the organization.
There are instances, of course, where other items should be included. Admittedly this question
isdifficult to answer precisdy. Exhibit 3 presents a checklist of PM expenditures.

- Professional, Technical, and Administrative Personnel Salaries
- Fringe Benefits of PM Personnel

- Training Costs

- Travel and Transportation Costs

PM Expenditures - PM-related Consulting Services Costs
Checklist - Hardware and Software Purchase and Network Installation, Maintenance, and
Upgrade Costs

- Moving, Storage and Rental Costs
- Office, Supply and Equipment Costs

10




- Utilities, Telecommunications, Mailing, and Shipping Costs
- Professional Associates and Society membership Costs

Exhibit 3 PM Expenditures Checklist

The average cost of PM services was 6%. Thisfigureisthe sum of the cogts listed in Exhibit
3 divided by the find cogt of their project. This result was actudly higher than previoudy
reported by earlier sources [Archibald 67]. Exhibit 4 shows the result of twenty organizations
that provided the information. Eighty percent of the companies responding to this question
indicated that they spend less than 10% of total project cost for utilizing PM practices. It was
generdly higher in EC companies. 9.3% vs. 2.0% for al other types of companies.

PM Cost as a %of Total Project Cost Number of Organizations Percentage
0to 1% 3 15%
11to3% 5 25%
3.1t06% 5 25%
6.1t0 10% 3 15%
Over 10% 4 20%
Total 20 100%

Exhibit 4 Average Tota Cost of PM Services

4.3 ASSESSING OVERALL PM M ATURITY

The Overdl Average PM Maturity of the companies and the industries ranged from a low of
3.06 for IS to a high of 3.36 for EC. Average Overdl PM Maturity for al companies was
3.26. Since the rating scale ranged from 1 to 5, this means that there is il substantia
opportunity for improvement of PM practices in dl four industries. Company E-C2 scored the
highest Overdl PM Maturity (4.60) and 1S1 scored the lowest (1.77). Exhibits 5 and 6 contain
detalled informeation on the Overdl Average PM Maturity of dl organizations.

EC IMM IS HTM All 38 Companies
PM Maturity 3.36 3.30 3.06 3.34 3.26
Standard Deviation 0.66 0.77 0.83 0.87 0.74

Exhibit 5 Overdl Average PM Maturity (4 industries)
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Exhibit 6 Overdl Average PM Maturity (All 38 organizations)

The EC (3.36), HTM (3.34), and IMM (3.30) indudtries al have rdlatively high PM Maturity
compared to IS (3.06). However, the PM Maturity of HTM should be de-emphasized
because only 3 HTM companies participated in the study.

4.4 ASSESSING THE PM KNOWLEDGE AREASM ATURITY LEVELS

Also of interest are the details of how companies and industries compared. One way to
examine the data was to investigate the PM Maturity Levels according to each of the eight PM
Knowledge Areas. Exhibit 7 contains those details.

PM Knowledge Areas EC IMM IS HTM All 38 Companies

Scope 352 3.45 3.25 3.37 342

Time 355 341 3.03 350 3.37

Cost 3.74 322 320 3.97 3.48

Quality 291 322 2.88 3.26 3.06

Human Resources 318 3.20 293 318 312

Communications 353 353 321 348 344

Risk 293 2.87 275 2.76 2.85

Procurement 333 3.01 291 333 314

Overall PM Knowledge Areas 334 324 3.02 3.36 3.24
Maturity

12




Exhibit 7 Eight Knowledge Areas PM Maturity

In generd, IS had the lowest PM Maturity score and EC and HTM had the highest. The
following paragraphs briefly discuss each of the PM Knowledge Areas Assessment Results,

Project Scope Management

There were no significant differences in Scope Management maturity among the four industries
and application areas. EC was the highest (3.62) and IS was the lowest (3.25). EC's
relaivey high score indicates that this industry puts more emphasis on Scope Management than
other industries and gpplication areas. 1S adso had the most variability (Standard Deviation =
0.82). According to thedata|S industry is still behind in Scope Management practices.

Project Time Management

Agan EC scored the highest and 1S scored the lowest. Conversdly, E-C's Time Management
Maturity has the smalest standard deviation and IS has the largest. A favorable Time
Management index should help organizations deliver projects closer to the ddivery dates
promised to the client. Of course, a project’s scope is sometimes dtered to dlow its schedule
to be met so both Scope and Schedule Management need to coordinated.

Project Cost Management

The Cost Management area had the highest PM Maturity Levels. It seems that dl four
industries and application areas are very concerned about cost. HTM received the highest
score in Cost Management Maturity. The rise of new management practices such as lean
production and activity-based costing may have contributed to this high maturity leve.

Cost Management Maturity of IS and IMM was relatively low compared to EC and HTM.
One possible interpretation of this result is that Cost Management may not be as important in
these industries as other PM Knowledge Areas. This is probably because an IS or IMM

company makes money not from finishing within budget but, rather, by completing their project
quickly and sdling it to potentid customers. Congtruction contractors, on the other hand,
generdly earn a profit by finishing a project for less money than their budget. That means that
Cost Management has subgtantidly different perspectives and emphases for different industries.

Project Qudity Management

The Qudity Management's PM Maturity Level had the highest standard deviation of al PM
Knowledge Aress, indicating a very high disperson among these companies. EC and IS
organizations conssently had low levels of Quality Management Maturity. HTM companies,
which scored the highest in Quality Maturity, dso scored highest in standard deviation. The

13



gandard deviation vaues implies that IMM (SD = 1.10) is rdatively consstent compared to
HTM (SD = 2.00) which shows inconsistency.

Application of qudity assurance, qudity control, and Tota Quality Management (TQM)
principles might increase the Qudity Management Maturity over time.

Project Human Resource (H/R) Management

On the whole, Human Resource Management (and Risk Management) had the lowest standard
deviaion of al eight Knowledge Areas. E-C companies were extremely congstent in terms of
their Human Resource Maturity. Industries should put more emphasis on managing and dedling
with project personnel and team because these people are intensvely involved from the
beginning to the end of the entire project.

Project Communi cations Management

The Communications Management Maturity for the companies was very high, ranking second
only to Cost Management among the eight PM Knowledge Areas. EC scored the highest
Communications Maturity with tight condstency among four indudtries  Since most E-C
projects are carried out by many subcontractors and suppliers, communication flow seemsto be
better established than other industries.

Project Risk Management

Risk Management's PM Maturity Level was the lowest among dl eight Knowledge Aress.
Risk Management was the only Knowledge Area where overdl PM Maturity rating was less
than 3.00. Consequently, companies should put more effort on Risk Management Area. This
area has apotentid for subgtantia improvement.

Project Procurement Management

Both EC and HTM scored the highest among the four industries. This is understandable since
supplying and buying materias and services are such mgor parts of their businesses. On the
other hand, IMM and IS scored low on Procurement Management.

14



4.5 ASSESSING THE PM PHASES

This research dso investigated the details of how companies, industries, and application areas
compared with the Maturity of Sx PM Phases. This analyss reveds which of the PM Phases
are mature and less mature; see Exhibit 8.

PM Phase E-C IMM IS HTM All 38 Companies
Initiating Maturity 325 334 357 3.60 339
Planning Maturity 361 349 343 355 3.53
Executing Maturity 331 3.27 2.90 332 3.19

Controlling Maturity 355 3.31 298 325 3.31
Closing Maturity 328 343 290 3.05 32
Project-driven 314 299 273 325 3.00
Organization Environment
Maturity
Overal Average PM 3.36 331 309 334 328
Processes Maturity

Exhibit 8 Six PM Phases Maturity

Again, IS had the lowest PM Maturity rating, and EC and HTM had the highest. Note that
HTM only had 3 companies, therefore the result should be de-emphasized. The details are
summarized in following sections.

Initisting Phase

Initiating Processes are those very early steps — usualy conducted by a project sponsor — to
determine the financia feagbility of a project and to start defining project scope.  For this
process category, HTM had the highest maturity index, and E-C scored the lowest.
Conversdly, they had the lowest and highest standard deviations respectively. One interpretation
of thisis that HTM and IS are very sendtive and proactive to market needs, whereas the
competitive bid nature of E-C encourages a more reactive response to client needs especidly at
the Initiating Processes.

Panning Phase

Planning Processes scored the highest among the 6 PM Processes, and had one of the lowest
gandard deviations. Companies evidently are convinced thisis important to the overal success
of the project and thus devote subgtantia attention to this step.  The four industries were
relatively consstent for this process.

Executing Phase

15




HTM and EC have a comparatively strong degree of PM Maturity. E-C had ahigh Executing
Maturity because generaly condgruction projects are very complicated and completing one
requires thorough planning to alocate appropriate resources. On the contrary, IS has a
relatively low Executing Maturity. This is frequently exhibited by the numerous software
development projects with late rel eases.

Controlling Phase

Again, EC has ahigh PM Maturity for this specific process and IS has a low maturity score.
The standard deviation of IS was dso quite high, and EC's was low. This result is not
surprisng since Controlling Processes have been a forte of the EC industry for a number of
years.

Closng Phase

On baance IMM s relatively strong in Closing Processes, however 1S needs improvement.
IMM is strong because competition is high and they are very concerned about time-to-market.
The IS companies scored low. Again, humerous software development projects have late
releases deviating from the authorized schedule. This explains low PM Maturity in the Closing
Processes.  Another interpretation is that only a few major software development companies
dominate the whole IS gpplication area.  Consequently, they are not really concerned about
project delays or high competition.

Proj ect- Driven Organization Environment Phase

At the outset of this study, we decided that we wanted to assess the PM “Infrastructure” of an
organization; namely, processes that cover training, career development and other, smilar
functions that a company must perform to insure that its Project Managers are ready to manage.
We called this collection of activities Project- Driven Organization Environment Processes.

The Project-driven Organization Environment Processes are, for dl companies taken together,
the least mature processes. And because they have the lowest standard deviation of al the
processes, the data suggests that dl the companiesin dl the industries have substantid room to
improve.

4.6 COMMENTARY ONTHE DATA ANALYS'S

To complement (and in some cases to substantiate) analysis of the assessing data, a series of
lengthy, detailed interviews were conducted with severd representatives of the organizations
that participated in the study. Generdly, those people interviewed were senior “managers of
project managers’.

16



Company E-C-1

Company EC-1 had strong process maturity ratings according to the benchmarking applied
tests. What was noteworthy about this firm though was its indifference toward forma project
management processes and, especidly, toward Project Management Professiond (PMP)
certification. In the words of the contact person, “We really don't need PMP testing because
we're above the norm.”

This comment and the attitude of the company have mgor implications for PMI and the PMP
certification process. To some people, they ring true, and to others they may imply an
arogance. There is dways a danger in dways looking inward and not looking a what
developments are taking place outsde one's own company (or universty). Interdisciplinary
organizations such as PMI are intended to help counter any myopic views.

Company E-C-2

Company EC-2 is what is fequently caled an owner organization. It does not congtruct
projects with its own personnd, but works closdly and regularly with engineering-construction
companies to build its consumer products manufacturing plants al over theworld. It isagoried
company with a well-regarded management philosophy and a keen emphasis on time-to- market
for their consumer products.

Typicaly, a project manager is assgned to oversee the project after the business unit has
completed its market sudies. This presents a problem in the opinion of the person interviewed
in this study. Much of the project scope has been formdized by this time, particularly in terms
of product definition and the manufacturing technology. Formdizing the project scope is
proper, but bringing the project manager into the project afterwards creates problems.  The
company parent to this project management organization has been very active in developing
dliances and partnerships with suppliers, and many of the process technologies that will be used
in the manufacturing process have aready been selected and locked-in by the time the project
manager is assgned.

We concluded from this interview that one important Best Project Management Practice would
be to designate and assign the Project Manager as early as possible to the project. This will
dlow him or her to impart PM-related concerns to the project while it is ill in the initiation
phase.

Company IMM-6

Company IMM-6 is an Information Management and Movement company that has struggled to
implement formaized Project Management procedures over the past four years. The manager
leading this effort is 4till trying to findlize his charter (after eght months of revison) which, as
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currently written, is too customer-oriented in his opinion. It did not surprise this manager that
his department’ s overall PM Maturity score was sgnificantly below average: 2.18 vs. 3.26.

PM Training is performed with an outsde consultant. Another consultant was used until
recently, but that company was too software-development oriented for this company’s needs,
which are more inclined toward system integration. The PM Training is more “employee-pull,
than supervisor-push’; i.e. the employee, not the employer, chooses which of eight modules to
study and when. There are sixty people in his group who are dispersed throughout the U.S. and
Canada, complicating communication and changing the basis for lessons learned between the
group members.

This company did not peform Risk Management very wel when messured by our
benchmarking andysis, so alarge portion of the interview focused on this PM knowledge area
Essentidly this group’s approach to Risk Management is to make extensive use of technology
partners and dliances, i.e. contract the risk to other parties. Disaster Recovery Groups are also
used, however these are normaly formed after the problem has arisen, which istoo late.

Procurement Management was rated as being week for a variety of reasons, including the fact
that often the PM group is brought into the project after the customer has essentially sdlected
which products/services will be supplied by outsder entities. This, in turn, often dictates or
limits the range of procurement options for the project manager because of standard industry
practices in these different areas. Sometimes the customer may even have aready selected the
technology partner, further limiting procurement options.

Our contact person for this company is a manager of project managers, and he has a god of
having his project managers billable at least 60% of their time to projects. It was especidly
difficult for this manager to cdculate the his cost of PM services because very frequently his
personnel do not finish the project. The customer may cancd the project in mid-stream, or he
may decide that he can finish it with his own personnd.

Our conclusions from this interview were that:

The project manager should be brought into the Project early, as was the conclusion with
the previous company. In thisinstance, procurements may be handlied more effectively.

Conducting risk management retroactively is far less effective than conducting it proactively.
Egtablishing Disaster Recovery Groups to solve problems are often necessary, but it is much
more effective to conduct a risk assessment and develop contingency actions before the

project begins.

Company IMM-10

Company IMM-10 is didinguished by having a progressve PM Center of Excdlence
(PMCoE), though it is seems to be undergtaffed (2 full-time equivaent people to support 40+
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project managers). The distinguishing trait is its coaching program where it has established a
forma mentoring program for its program managers.

The key facet is the ongoing oversight role the PMCoE provides to the severd dozen project
managers it supports. Overdght gives those project managers a clearer indication of their long-
range career path and offers them incentives. The PMCoE resource people each have more
than 10 years with the company and a cumulative 30 years of PM experience. The mentoring
involves a proactive interaction with project managers rather than reactive meetings a times of
crigs.

One of the important observations in thisinterview was the long-term and short-term nature of a
Project Management Center of Excellence. It should not only be a “hot-line” crids resolution
service (which is the case in many of the companies we reviewed), but aso support the long-
term, career development activities of PM’s.

Company HTM-3

Company HTM-3 is a High-Tech Manufacturing company that has used formalized Project
Management concepts for severd years. This firm has a formd Introductory PM training
course utilizing an outsde training firm, but it is more employee-pull, than supervisor-push.
There is no advanced PM training course for more experienced personnd seeking a refresher
course.

Like company IMM-6, this company’s project management personnd are frequently pulled off
projects before they are finished, making it difficult to measure the Percentage of Project
Revenues Spert on PM Services.

There is extensve emphasis placed on each project’ s budgeting and cost control, so its above-
average rating on Cost Management is undersandable. A Strategic Planning Unit has been
formed within this company’s Project Management Group. Two of its key functions are to: 1)
develop better screening criteria for assessing the likdlihood of project success before the
project passes the budget authorization stage, and 2) to improve the lessons learned during the
feedback cycle. If a project is cancded during this screening step, unused budget funds are
returned to the customer.

Customer Service and Qudity (CSQ) are important to this company, and one-third of
corporate executive bonuses are based on CSQ measures. Mogt of the communication
measures used in this company are based on the quantity of information passed and the number
of messages sent, not the effectiveness or timdiness of that information. This company does not
have a PM Center of Excellence.

A point stressed by this respondent was the need to better define Customer Service and Quality
in a Project Management environment. Quantitative measures such as a Project Cost Index and
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Schedule Index are part, but certainly not al of theissue. We need better metrics for Customer
Satidfaction.

5. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

This study is one in a series of papers reporting the results of our investigation into the vaue of
Project Management. In this particular paper we show that there are some perceptions of

project management that are not confirmed by our actua data. For instance, the actud average
cost of PM. On the other hand, there are many suppositions that have been substantiated; e.g.
the IS indudry is less mature than other fidds such as congruction. To be academicaly
credible, a professond field depends upon a set of first principles and body of knowledge that
isreplicable. This study showed that we have a gart in understanding and forming a theory of
project management, yet there are sill many gaps in our knowledge base.

Though this research is only the first sep of many seps in coming to an understanding of the
quantitative benefits of PM. The contributions of this research are:

The development of a systematic (PM)? assessment methodology was a major contribution
for this sudy. The methodology is specificaly suited to assess an organization’s PM levd.
It provides a means for identifying and measuring different PM levels by andyzing eight PM
Knowledge Areas with six PM Phases under a quantified scheme.

This study presents and andyzes the strengths and weaknesses of PM practices among
various diverse companies and indudtries. 1t dso identifies problem areas hindering PM’s
use within the PM process.

Companies should benchmark their operations using factud, impartid techniques such as
those contained in the (PM)? Assessment Questionnaire. This gives them a legitimate and
sugtainable reference point from which to begin making process improvements..

This study is one of the few, if not the first attempt to truly integrate PM Knowledge Areas
and PM Phases againgt actua project performance data. In doing so, this study is a step
toward afactual and quantitative way to measure PM practices and performance.

The study team is convinced that the quantitative (PM)? Assessment Methodology can be
gpplied to other indudtries and companies to further our understanding of PM in the future. It
could aso be regpplied to the companies that participated in the first phase of this sudy & a
later time. Thiswould alow them to determine the impacts of changes that have occurred since
ther firs benchmarking. By collecting and sharing this information, PM organizations can
benefit and continuoudy improve their PM practices.
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Also, the (PM)? Assessment Questionnaire should be continuoudly refined to reflect advancesin
our PM knowledge base. This refined (PM)? Assessment Questionnaire could further
determine and evauate an organization’s PM Maturity more effectively.

Findly, there is more research is needed to fully understand the PM Practices and Processes
more thoroughly to achieve a true project-driven organization environment in the business
world.
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