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Abstract: This paper presents the project management process maturity’ (Rijel that determines and positions an organization’s
relative project management level with other organizations. The comprehensive model follows a systematic approach to establish a
organization’s current project management level. Each maturity level consists of major project management characteristics, factors, an
processes. The model evolves from functionally driven organizational practices to project driven organization that incorporates continuous
project learning. The (PM)model provides an orderly, disciplined process to achieve higher levels of project management maturity.
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Introduction level to a sophisticated PM maturity level. Each maturity level
consists of major PM characteristics, factors, and processes. The
model demonstrates sequential steps that outline an organization’s
improvement of its PM processes.

Project managemeriPM) tools, techniques, and processes have
become a professional management discipline to initiate, plan,
control, and close out one-of-a-kind endeavors. Corporate organi-Background
zations are in favor of PM tools and practices that are well suit- The (PM¥ model aims to integrate previous PM practices, pro-
able for today’s rapidly changing business environment. Further- cesses, and maturity models to improve PM effectiveness in the
more, the level of PM maturity that assesses an organization'sorganization. Literature reviews and discussions with other PM
current levels of PM practices has become sophisticated over theprofessionals were conducted to capture the different aspects of
years. PM maturity is a well-defined level of sophistication that maturity concept.
assesses an organization's current project management practices Quality management theories and practices influenced the fun-
and processes. damental idea of the (PM)model. Crosby(1979 presented the
Despite the broad usage of PM tools and practices across dif-five incremental maturity stages for adopting the quality concept
ferent industries, organizations are often confused, uncertain, andn the organization. Deming1986 introduced continuous pro-
have difficulties locating their current application of PM. In 1997, cess improvement practices for better quality management in the
the writers proposed a 5-level PM process maturity (PMpdel organization.
to assess and improve an organization’s current PM maturity level ~ The Software Engineering Institut€arnegie Mellon Univer-
(Ibbs and Kwak 1997; Kwak 1997 The primary use of this  sity, Pittsburgh has conducted extensive research on improving
model was to use it as a reference point for an organization that isthe quality of the software development process. As a result, the
trying to adapt and implement PM tools and processes. However,capability maturity model was developed as a progressive stan-
this conceptual maturity model was by no means comprehensivedard to help an organization continuously improve its software
when it was first introduced. It lacked complete and detailed defi- processe$Paulk et al. 1993a)bIn the engineering and construc-
nition. tion industry, technology maturity model scenarios were pro-
This paper presents a comprehensive (PMpdel that is used  posed, which adapt the capability maturity model to explain the
to determine and benchmark an organization’s relative PM level incremental use of information technolo@tinks et al. 1997.
with other organizations. The (P¥)model follows a systematic Various PM maturity models have been introduced to improve
and incremental approach that progresses from an unsophisticatedrganizations PM effectiveness. McCauley993 presented the
concept of a maturity map for implementing project management
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Fig. 1. Integrating project processes and project management knowledge areas

(PM)2 Model provides and guides the necessary processes and requirements to
achieve a higher PM maturity level. Fig. 2 illustrates the 5-level
Overview (PM)2 model.
ervie The primary use of the (PM)model is as a reference point or

The (PMY model is developed by integrating previous maturity Yyardstick for an organization applying PM practices and pro-

models that measure the PM levels of different companies andcesses. The (PM)model and its assessment methodology have

industries. The model becomes the basis to evaluate and positioeen applied successfully to different organizations and industries

an organization’s current PM maturity level. It illustrates a series and are proven to be very effectivibbs and Kwak 199y The

of steps to help an organization incrementally improve its overall model is continuously being improved by adapting and incorpo-

PM effectiveness. This paper describes the 5-level (Piiddel rating new PM researches and practicks.other words, the

to better understand an organization’s levels of PM sophistication. (PM)? model will grow and mature itself continuousiyhe fol-
The (PM)2 model breaks PM processes and practices into nine lowing sections describe the (PMDT]OdFﬂ in detail both in terms

PM knowledge areas and five PM processes by adopting PMI's of PM knowledge areas and project processes.

PM body of knowledggPMI 2000 (Fig. 1). This allows an or-

ganization to determine the strengths and weakr!esses of C‘?"e”broject Management Knowledge Areas

PM practices and focus on the weak PM practices to achieve

higher PM maturity. _ _ Project Integration Management

_ E’ach PM maturity level contains key PM processes, organiza- prgject integration management is the process that ensures vari-
tion’s characteristics, and focus aredévak and Ibbs 20000 ous elements of the project are properly coordinated. Project and
Tables 1-3 summarize the key aspects of the (Piydel. organizational success relies on integrating effective PM strate-

The (PM)2 model motivates organizations and people t0 ac- gies with proper utilization of PM techniques at different maturity
complish higher and more sophisticated PM maturity by a sys- eyels. Topics such as project management integration, applica-
tematic and incremental approach. The results of the assessmenfyns processes, organizations, and project life cycle phases are
assist organizations to make suggestions in improving an organi-jciuded in this area.
zation’s PM application expertise and its use of technology. Italso  at jevel 1, project plans are not prepared in a structured format

and no project management information system is available. At

Table 1. Key Project ManagemerPM) Processes of (PM)Model level 2, informal PM tools and practices including basic project

Maturity level Key PM processes

Level 5 PM processes are continuously improved Table 2. Major Organizational Characteristics of (PRylodel
PM processes are fully understood

PM data are optimized and sustained Maturity level Major organizational characteristics
Level 4 Multiple PM (program management Level 5 Project-driven organization
PM data and processes are integrated Dynamic, energetic, and fluid organization
PM processes data are quantitatively analyzed, Continuous improvement of PM processes and practices
measured, and stored Level 4 Strong teamwork
Level 3 Formal project planning and control systems are Formal PM training for project team
managed Level 3 Team orientedmediumn)
Formal PM data are managed Informal training of PM skills and practices
Level 2 Informal PM processes are defined Level 2 Team orientedweal)
Informal PM problems are identified Organizations possess strengths in doing similar work
Informal PM data are collected Level 1 Functionally isolated
Level 1 No PM processes or practices are consistently available Lack of senior management support
No PM data are consistently collected or analyzed Project success depends on individual efforts
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Table 3. Key Focus Areas of (PM)Model cess of scope management is planned, optimized, and sustained
Maturity level Key focus areas for continuous PM process improvement.

Level 5 Innovative ideas to improve PM processes and practices . .
Project Time Management

Level 4 Planning and controlling multiple projects in a g . . . .
professional matter Project time management ensures completing a project on time,
Level 3 Systematic and structured project planning and control Wh'Ch IS ong c_)f the mg!or challenges for any proj?Ct mar_lage_r. It
for individual project includes activity definition and sequencing, duration estimation,
Level 2 Individual project planning schedule development, and schedule control. Bar charts, the
Level 1 Understand and establish basic PM processes CPM/PERT technique, resource allocation and leveling, network

crashing, and fast tracking of projects are used to effectively man-
age the project schedule.
plan and project organizational structure are defined. At level 3, At level 1, there are no standard templates for project sched-
formal PM methodology is established and managed. Also, a PM ules. The process of schedule development is unrealistic and out
information system is managed to collect, review, and distribute of sequence. At level 2, an organization is able to develop infor-
necessary PM data. mal schedules for planning and tracking. Also, activity lists and
An organization at level 4 has project control processes that work breakdown structure templates are defined. At level 3, a
are integrated and coordinated across different knowledge areawariety of scheduling tools and techniques are available for effec-
and across the projects. Multiple project managers and the supertive schedule control. At level 4, formal schedule control pro-
visor of project managers integrate the PM information system for cesses and practices are integrated. At level 5, formal project time
multiple projects. Project control processes are also integrated tomanagement tools are optimized and sustained for continuous PM
minimize the risk of scope, cost, schedule, and quality manage-process improvement.
ment. At level 5, the entire process of integration management is
planned, optimized, and sustained for continuous PM process im-

Project Cost Management
provement.

Project cost management ensures that the project is completed
within the approved budget. Cost management is crucial because
é:_ost overruns are common resulting in serious cost problems dur-
ing project execution. Project cost management includes resource
planning, cost estimating, cost budgeting and control, earned
value analysis, and depreciation and capital budgeting.

Project Scope Management
Project scope management is the process that ensures all the fa
tors and variables for defining and controlling the project are
included. This includes project planning and cost control, trade-
off analysis, project charter preparation, the kickoff meeting, a 1 PTEL )
scope-of-work statement, validation of the project scope, and ini- There is no cost estimating process ava|_IabIe at level 1 becggse
tiation of a change control process. the results would be poor and world most likely exceed the origi-
At level 1, project managers are assigned on an ad-hoc basidial budget. At level 2, informal cost estimating tools and tech-
and there is no methodology to initiate and control the project. At Niques are available. Cost baseline, resource requirements, and
level 2, informal work breakdown structures and scope-change-Work breakdown structures are defined. At level 3, resource plan-
control processes are defined and available. Also, the PM teamning and cost estimating are well coordinated and life-cycle cost-
agrees to initiate the project informally. At level 3, formal project ing is used and managed. At level 4, formal resource planning,
charter and project manager roles are established. Also, scop&€ost estimating, and budgeting processes are integrated. Also,
planning, definition, and verification processes are managed. Atproject stakeholders have wide perspectives of different project
level 4, the product and scope management are integrated to encost metrics. Level 5 organizations have formal cost estimating
sure project success. Also, scope-change-control and verificatiortools and techniques that are optimized and sustained for continu-
process are documented and integrated. At level 5, the entire pro-ous PM process improvement.
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Fig. 2. Project management process matut®yv)? model
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Project Quality Management Project Risk Management
Project quality management ensures that the project will meet orProject risk management identifies, analyzes, and responds to
exceed all activities of the overall management function. It in- project risk. It includes defining, identifying, and quantifying risk;
cludes an overview of quality concepts, the cost of quality, statis- formulating risk mitigation strategies; and developing appropriate
tical process control, variation and measurement, and quality im-risk response and control processes.
provement. Level 1 organizations do not have processes for project risk

At level 1, project overruns and reworks are common and identification. Risks are identified after the event rather than be-
expected. There are no quality audits, quality assurances, or qualfore. No formal risk management plan is available. At level 2,
ity control processes. Only on-site inspection is conducted for project risks are informally identified and analyzed. Level 3 or-
quality checkup. Level 2 organizations have informal quality ganizations have formal risk management tools and techniques.
management systems. Noncompliance issues are addressedisk management becomes a continuous task throughout the
through inspection and audits only if it is mandatory by project project lifecycle. At level 4, an organization uses lessons learned
contract. At level 3, formal quality policies and standards are information for risk identification, response, and control. Potential
established. Quality planning and assurance activities are man+isk sources are prepared and reviewed for use of other PM
aged and conducted to find quality problems. At level 4, the ob- knowledge areas. Also, risk identification, quantification, and re-
jectives to achieve high quality project management processessponse plans are integrated across multiple projects to minimize
and project quality are integrated. Also, project progresses towardthe risk. At level 5, the risk management system is optimized and
accomplishing project quality are quantified, implemented, and sustained for continuous PM process improvement.
integrated. At level 5, the quality management system is opti-
mized and sustained for continuous PM process improvement. Project Procurement Management

Project procurement management ensures that goods and services

Project Human Resource Management from outside the performing organizations are acquired. It in-
Project human resource management ensures the most effectiveludes contract administration, contract risk, contract negotia-
use of the people involved with the project. It is to manage, mo- tions, configuration management, and contract termination.
tivate, and organize people effectively. It includes assigning At level 1, procurement or solicitation plans are not prepared
project roles and responsibilities, reporting organizational rela- in conjunction with a market condition analysis. At level 2, infor-
tionship, staffing, motivation, leadership, team development, and mal communications are available for various vendors and sup-
conflict resolution. pliers, and informal project procurement management process is

Level 1 organizations struggle with the concept of project- defined. At level 3, formal procurement management tools and
driven organization resulting in conflicts between functional techniques are managed and procurement data are analyzed and
project managers. At level 2, an informal organizational chart and documented. Project managers work in partnership with multiple
staffing management plan are defined. At level 3, customers andsuppliers. At level 4, procurement audits are integrated with the
suppliers are often included as members of the project to receiveentire procurement process so that buyer and supplier relation-
team building activities and training together. At level 4, improve- ships exist at multiple levels as well as each phase of the project.
ments in both individual skills and team capabilities are integrated Also, long-term relationships are established between owners and
to perform effectively. Organization is rewarded and recognized suppliers for delivering consistent project quality. At level 5, a
by project-oriented teams. At level 5, the human resource man-procurement management system is optimized and sustained for
agement system is optimized and sustained for continuous PMcontinuous PM process improvement.
process improvement.

Project Processes

Project Communications Management
Project communication management ensures timely and appropri-Initiating Process
ate generation, collection, dissemination, storage, and dispositionThe project initiating process recognizes that a project or phase
of project information. Open and clear communications are re- should begin and the PM team is committed to do so. It includes
quired among planners, implementers, and all levels of the orga-developing a proposal for a potential project and analyzes and
nization for project success. It includes having a communication validates feasibility of the project.
plan, information distribution path, progress reporting, and infor- At level 1, there are no initiating plans or processes available
mation sharing system for management and customers. to develop a project proposal. As a result, proposal commitment

Level 1 organizations have no formal project performance re- and approval are not received from the participating organization.
porting systems. The project performance review is often limited At level 2, informal project proposal plans are defined and evalu-
to basic status reporting. A project review is only held if requested ated for approval from the participating organization. At level 3,
by a contract. At level 2, an information retrieval and distribution project proposals are formally reviewed and evaluated for ap-
system is defined and informal performance reports and reviewsproval. At level 4, the project proposal development processes are
are conducted. At level 3, project data are maintained in a struc-integrated to manage multiple projects. At level 5, an initiating
tured format and project performance data are regularly analyzed,process is optimized and sustained for continuous PM process
reviewed, and revised for project assessment. At level 4, informa-improvement in the organizations.
tion on scope, schedule, cost, risk, quality, human resource, and
procurement are integrated in project performance reporting. Planning Process
Also, communication management processes and techniques ar&he project planning process leads to the development and main-
integrated with an organizational structure. At level 5, organiza- tenance of a workable scheme to accomplish the business needs
tions have a systematic communications management system thafor the project. It includes defining overall scope, identifying
is optimized and sustained for continuous PM process improve- planning strategy, developing the work breakdown structure for
ment. cost and schedule, refining estimates and analyzing commitments,
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optimizing the project plan, developing risk management plans, trative closure, and documentation of project file are integrated.
and organizing the project team to establish a project-driven or- The level 5 organization has a closing process that is optimized
ganization environment. and sustained for continuous PM process improvement.

At level 1, no formal planning session is conducted. Scope,
schedule, cost, quality, human resource, communications, risk, . )
and procurement plan is oftentimes not available. At level 2, an Discussions and Conclusions
informal schedule is developed and the cost estimating process is
defined. An organization is informally trained to develop and plan Discussion of (PM)? Model
key PM practice areas. At level 3, planning is managed by using
formal PM tools and techniques. Project teams are actively en-
gaged to provide reviews and input to the planning process. At
level 4, key PM knowledge areas are integrated into the planning
process. At level 5, the planning process is optimized and sus-
tained for continuous PM process improvement.

With the (PMY model, an organization evolves from a less PM-
sophisticated organization to a highly project-oriented organiza-
tion. This does not mean that an organization at level1Nal-
ways uses level N characteristics on a project. Rather, at level
N+1 an organization has a capability to selectively choose the
proper and eligible PM practices or tools that are suitable for a
given project.

. . . o As an example, assume that scheduling technigues evolve
The project executing process coordinates an organization andfrom drawing simple bar charts, to developing project network

other resources to carry out the project effectively. At level 1, a . . . ' A
) . . . : ; diagrams, to conducting a complex simulation for resource opti-
project plan execution process is unavailable. Project scope is not

verified and project team is not developed and organized. Level 2m|zat|0n. An organization that has a high PM level does not al-

o . . - “ways have to conduct expensive simulation or resource leveling
organizations have a process where informal project execution . : . : -
. - X . techniques to find an optimal schedule or resources using highly
plans are defined. Also, the contract administration and informa-

tion distribution processes are informally defined. At level 3, a sophisticated PM tools. At a higher PM level, an organization can

. : . ocyse its discretion to apply the best set of PM processes and re-
quality assurance process manages project execution. Projec

teams are actively engaged to provide reviews and input to thequwements based on the nature or complexity of a project.
execution process. At level 4, the project plan, scope verification,
team development, quality assurance information distribution, Conclusions

e}nd contract administration process are mtegratgd |ntc_) the execUry. (PM}. model provides a means for identifying and measur-
tion process. At level 5, the executing process is optimized and ;

sustained for continuous PM process improvement ing different _PM levels by integrating nine_I_DM knowledge areas
: with five project processes under a quantified scheme. It is well
. suited to assess an organizational (PNgvel. Furthermore, the
Controlling Process _ o (PM)2 model provides an orderly and disciplined process to
The project controlling process ensures that project objectives are;pieye higher levels of PM maturity. The (PMnodel should

met by measuring progress_and tgklng corrective actions Wh_enbe continuously refined to reflect advances in our PM knowledge

necessary. It includes colllec.tmg project progress status, analyzing s« This refined (PM)model could further determine and

variances, and communicating project status. i evaluate an organizational PM maturity level more effectively.
At level 1, the project controlling process is not defined or Also, the (PM} model should be applied to other industries

establishqd. A change-control'system is not available, and as g, companies to further our understanding of PM in the future.
result, project progress status is not collected or updated. At IevelBy collecting and sharing this information, all PM organizations

2,an inform'a:c projcalft-ggangfg-gontrzlling proces; is defined. (\j/arri]- can benefit and continuously improve their PM practices. This
ances are informally identified to determine the cause and thej,¢,mation would be very helpful to managers who are strug-

impact of the overall project performance. At level 3, project gy 1o calculate a budget to improve an organization’s overall
plans and adaptive actions control the project performance datapy, practices

Project teams participate actively to provide actions and correc- £y re research will continue to focus on understanding the
tions to the _controlll_ng process. At level 4, project performan_ce PM maturity and its benefits of PM knowledge areas and pro-
data collection, variance analysis, and status updates are integggqeq more thoroughly. Real-world case studies reporting on how

grated. Project status communication of each key PM knowledge organization has actually applied the (BMjodel would also
area is integrated. At level 5, the controlling process is optimized o paneficial to the PM community,

and sustained for continuous PM process improvement.
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