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Abstract. Project management is a field that has been applied in various areas of knowledge, particularly in
engineering and software development. For organizations, projects are a central element for generating value.
They allow to reach the organizational goal by using specific methodologies, tools and software. One of the
most recognized tools, even in other fields of knowledge, for its impact on process improvement is maturity
models. These models have already begun to be implemented in project management. Project Management
Maturity Models are useful tools to evaluate the management process using a process reference (e.g., PMBOK).
This process reference describes the best practices to achieve success in projects. The purpose of this paper is
the identification of research papers that present maturity models specifically for project management. A useful
classification for project managers using maturity models in a project management context is generated from
the results of the review.
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AHHOTaUMs1. YTIPABIIATh BBIMOJIHEHHEM MPOCKTOB HEOOXOIMMO B Pa3IMYHBIX 00JIaCTSX 3HAHHI, OCOOCHHO B
00J1aCTH MPOSKTUPOBAHHKS U pa3pabOTKH MPOrPaMMHOro obecredeHus. st OpraHu3aiyii MPOCSKTHI SIBISFOTCS
LCHTPAIBHBIM 3JIEMEHTOM CO3/IaHUsI CTOMMOCTH. OHHM MO3BOJSIIOT JOCTHUIATh MOCTABJICHHBIX LEeil ¢
MOMOIIBE0 KOHKPETHBIX METOJOJIOTHI, HHCTPYMEHTOB U MPOrpaMMHOro obecrieueHus. OIHUM U3 Haubolee
MPU3HAHHBIX WHCTPYMEHTOB TI0 CTEMCHH BIIMSIHHS HA YJY4YIICHHE MPOLECCOB, H HE TONBKO B 3TOH 007acTH
3HAHWH, SIBJISIOTCS MOJIENH 3PEJOCTH. DTH MOJENH YK€ Ha4dald BHEAPSTHCA B YIIPABICHHE MPOCKTaMHU.
Mogenu 3penocTd YpaBieHHs TPOSKTAMH SIBIISFOTCS TMOJIC3HBIMH HHCTPYMEHTAMHU IS OLICHKH Tpoliecca
yIpaBieHHs C TMOMOMLIbI pedepeHTHBIX mporeccoB (Hanpumep, PMBOK). PedepentHbie mporeccs
OIHMCHIBAIOT JIyYIIKE NPAKTUKH, MO3BOJMBLIME IOCTHYL yCleXa B pealu3alid NpoekToB. Llenpio maHHOro
JOKyMEHTa SBISIETCS] BBIABICHHE HCCICIOBATENbCKUX PAbOT, KOTOPBIC OMMCHIBAIOT MOZAEIM 3PENOCTH,
MPEIIOKCHHBIE CIICLMANbHO I YIpaBlIeHUs NpoekTamMu. Ha OCHOBE IPOBEACHHOrO aHaIW3a st
PYKOBOZHTENEH MPOSKTOB, UCIIONB3YIOMMX MOJEIH 3PENOCTH B KOHTEKCTE YIIPABICHUS IPOCKTAMH, CO3IaHa
ToJIe3Hast Ki1acCH(HKaLHs.

KiroueBble ci10Ba: ynpasieHne NpOSKTOM; MOJIENHN 3PEJIOCTH; CUCTEMaTHYECKUi 0030p.

Jas uutupoBanus: Pyuc-Jlonec X. ®@., Opruc-Opnanzaec X., borwxyp 3., Mukasmu X.-I1., Opuannec S1.
Mopenu 3pesiocTH yIpaBiIeHHs IPOSKTaMU: cucTeMaTHIeckuii 003op nureparypsl. Tpyast ICII PAH, Tom 36,
BbIIL 6, 2024 1., crp. 83-102 (Ha anrnuiickom si3eike). DOI: 10.15514/ISPRAS-2024-36(6)-5.

1. Introduction

Today, maturity models have been adopted by various industries and knowledge domains, including
human resources, quality management, software development processes, manufacturing project
management, products, and supply chain. This adaptation is due to the three main uses of maturity
models reported in [1]: (1) to measure the level of maturity, (2) to provide a guide to achieve the
maximum level of maturity, and (3) to establish a comparison with other organizations. In general
terms, a maturity model can be defined as a collection of best practices that assist organizations in
improving their processes[2]. According to [3], in 1986, the Software Engineering Institute began the
development of a process maturity framework aimed at helping improve its software process. The
first maturity model was published in 1988 [4] and called the Capability Maturity Model (CMM) by
the Software Engineering Institute at Carnegie Mellon University in the United States, funded by the
U.S. Department of Defense. The goal of this model was to assess the quality and capability of
software companies providing services to the U.S. Department of Defense.

Due to its great utility, the models have been adopted by other domains such as processes,
organizational management, software development, human resources, quality, project management,
product development, and supply chain. In general, organizations recognize models as useful tools
for assessing the status of specific or general processes. They allow for determining whether
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processes have room for improvement. Maturity models present significant complexity because they
lack a standardized manual for their application and may involve terminological biases that are not
commonly used by those implementing them [5]. Models also require a considerable number of
resources and time to be implemented properly and obtain a meaningful evaluation [6].

Garzas [7] stated that international efforts have been made to narrow down and adapt the software
maturity models. Despite the difficulty of their implementation, software maturity models have
given rise to project management maturity and assessment models. This difficulty lies in the fact
that they are conceived as reference frameworks that establish the criteria for the operation of the
area to be evaluated, based on pre-established manuals and/or standards, and do not explicitly state
how to perform the evaluation. The most widely used manual or standard for building project
management maturity models is the Project Management Book of Knowledge (PMBOK).

Many companies are motivated to implement project management to reduce process errors and drive
improvements. In other cases, the motivation is to comply with standards or certifications that
companies must meet to sell their products internationally. Based on this need to develop projects,
companies use methodologies and tools, in some cases with computer support, to ensure their
SUCCESS.

The architecture of a system for predicting the performance of a project based on the evaluation of
the project management maturity criteria is presented in [8]. In this research, an analysis of the
mission statements of Sopra Steria Consulting and of the available literature on project management
and maturity models has been carried out. It was found that, due to a lack of clarity in the concepts,
the current maturity models are ambiguous in the way they should be applied in organizations. A
standardization of some categories is proposed, which are included in a model called Invariant Based
Maturity Model (IB2M). Also, a causal model is proposed to prove the existence of a relationship
between project management maturity and cost overruns, showing that the maturity of the project
management process is a significant determinant of the risk of cost overruns. This work is relevant
to the research since it seeks to improve the area of project management using a tool such as the
maturity assessment and for its methodological proposal to group and conceptualize in a clear and
precise way maturity assessment criteria.

The remainder of the paper is organized as follows. Section 2 describes the systematic review
process. Section 3 presents the analysis of the systematic review considering the quantitative and
qualitative approaches. Section 4 describes the proposed classification of project management
maturity models. In section 5, the future directions of project management maturity models are
described. In section 6, a discussion is presented considering the results of this research. And finally,
in section 7, the conclusions of this systematic review describe the main findings.

2. Systematic review methodology

The methodology of the systematic review is that proposed by [9]. It consists of three main phases:
review planning, implementation of the review, and systematic reporting of the review. The detailed
steps followed during the implementation of this state-of-the-art review methodology are described
below.

2.1 Review planning

In this phase, the following aspects were identified and integrated as relevant for this precursor phase
to the implementation of the review: rationale, approach, research question, and criteria.

2.1.1 Identification of the need for a systematic review

For the characterization of the justification, the particular interest in identifying the key aspects of
the project management maturity models was considered to compare them and identify the areas of
opportunity and the relevance of each model identified.
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2.1.2 Development of the review protocol

A first version of the protocol was developed and analyzed to determine if it complied with two
important aspects: completeness and consistency with the objectives of the review. The protocol was
composed of the following parts: background, strategy for formulating the research question,
strategy for selecting primary studies, selection criteria, strategy for establishing quality assessment
criteria, data extraction strategy, synthesis strategy, dissemination strategy, and establishment of a
schedule of activities.

2.2 Implementation of the review

In this phase, the systematic review protocol is used to develop the tasks established in the
methodology for this phase. Previously the protocol went through a process of refinement and
revision.

2.2.1 ldentification of the research

In this section, the research question is formulated to help to identify project management maturity
models. For the formulation of this question, the great importance of engineering project
management maturity models was taken into consideration. Fig. describes the research question
proposed.

What are the project management maturity
models reported in the literature?

Fig. 1. Research Question.

2.2.2 Selection of primary studies

The selection followed the strategy outlined in the systematic review protocol, which consisted of
searching for publications using search terms in search engines and repositories. Fig. 1 describes the
research strings used in search engines in Spanish and English.

¢ Improvement AND Project AND Management AND engineering,
e Evaluation AND Maturity AND Project AND Engineering,

e Evaluacion AND Madurez AND Proyectos AND Ingenieria (research string used in
Spanish),

e Maturity evaluation AND Project management,

e Mejora AND Proyecto AND Gestion AND Ingenieria (research string used in
Spanish),
e Maturity evaluation AND project management AND SMES,
o Maturity evaluation and project management and systematic review.
Fig. 1. Research Strings.

It was identified that the main keywords of the search string were as follows: Maturity and Project
Management. A total of 1423 articles were reviewed considering only the title and keywords, after
this review only 78 articles were considered primary studies. The inclusion and exclusion criteria in
this phase of the process were only the title and keywords.2.2.3 Characterization of the quality
of publications.
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At this point, the following information was extracted for each publication: name of the article,
number of pages, focus, number of citations, year of publication, and keywords, in addition to
checking the availability of the article. After characterization, inclusion, and exclusion criteria were
applied to each publication. The inclusion and exclusion criteria that were considered for the
selection of articles to answer the research question are the following:

o Title: The title of the articles must include at least the keywords: Project Management and
Maturity Model.

o Year of publication: Only articles from the last 10 years from 2012 to 2022 were selected.

e Number of citations: The number of citations of the articles was considered to determine
their relevance to this research. For publications from 2022 and 2020, no filter applies, 2019
at least 4 citations, from 2018 at least 6 citations, from 2017 at least 8 citations, from 2016
at least 10 citations, from 2015 at least 12, from 2014 at least 14, from 2013 at least 16,
from 2012 at least 18.

e Language: The languages selected were English and Spanish.

After the application of the inclusion and exclusion criteria only 32 articles were recognized as
relevant to this research.

2.2.4 Data extraction and synthesis.

This step was carried out only based on the publications that passed the quality filters and were
identified as relevant. In the synthesis task, each of the relevant publications was analyzed to identify
project management maturity models, and a summary was produced because of this analysis.

2.3 Systematic reporting of the review

In this phase, a quantitative and qualitative analysis of the literature on project management maturity
models was carried out. The objective of this analysis is to compare the publications and identify
their contributions in terms of project management maturity models. Likewise, this stage seeks to
show the results obtained from the implementation of the systematic review.

2.3.1 Quantitative analysis

The objective of the quantitative analysis provides a detailed overview of the evolution and
distribution of relevant publications in the field of project management maturity models.

2.3.2 Qualitative analysis

The qualitative analysis provides an in-depth examination of relevant publications on project
management maturity models, exploring various aspects and approaches.

3. Systematic review analysis

The existence of many articles related to project management maturity models involves a large
amount of analysis time and depends on the subjectivity of the reader to determine their relevance.
The main objective of systematic reviews is to apply a methodology to identify relevant papers
reported in the literature that answer one or more research questions. To answer these questions, it
is necessary to perform a qualitative and quantitative analysis of the articles and identify areas of
opportunity not reported in the literature.

3.1 Quantitative analysis

The objective of the quantitative analysis is to provide a detailed overview of the evolution and
distribution of relevant publications in the field of project management maturity models. This
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includes analyzing the annual trend of publications, the distribution by search engines and
repositories, identifying the most cited publications and the most frequent keywords, as well as
evaluating the effectiveness of the search strings used. This approach highlights the importance and
impact of these models in the scientific community and industry.

3.1.1 Publications by Year

With the quantitative analysis of this section, it was possible to identify that in 2014 there were a
total of 7 relevant publications on project management maturity models, and in 2018 a total of 5
publications. In

Fig. 2, we observe this trend in the increase in the number of publications highlighting the
importance of maturity models and project management for the scientific community and industry.

7

2002
2004
2006
2009
2010
2012
2014
2015
2016
2017
2018
2019
2020
2021

Fig. 2. Number of relevant PMMM publications by year.

3.1.2 Publications by Research Engine

To select the search engines, we considered the reports in the literature on digital libraries and
indexing systems highly adopted by the scientific community. The most recognized search engines
are Google Scholar and Worldwide Science, which is also highlighted in the scientific community
for being the only search engine powered by Deep Technologies, a company dedicated to extracting
scientific knowledge from the Deep Web.

In

Fig. 3, a pie chart shows the proportionality of the number of publications identified by title and
keyword. In blue, the search engine Google Scholar with 61 publications; in orange and the search
engine WorldWide Science with five publications.
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3.1.3 Publications by Repository

The repositories consulted for this research were ScienceDirect and ACM Digital Library. However,
other repositories were also identified where at least one publication on maturity models and project
management was found.

Fig. 4 shows the number of publications identified by the repository in a bar chart. The repositories
with the highest number of publications identified were Science Direct and Xplore.

WorldWideScience
8%

Google Scholar
92%

Fig. 3. Distribution of publications on PMMM by search engine.

15
Science IEEE Xplore ACM Digital SciELO Gale
Direct library ONEFILE

Fig. 4. Number of PMMM publications by repository.
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3.1.4 Most Cited Publications

The collection of the number of citations made it possible to identify the most relevant publications
on project management maturity models.

Fig. 5 describes the 10 most cited publications after applying the quality criteria to determine their
relevance

3.1.5 Keywords

The analysis of the keywords of the publications on project management maturity models was useful
in identifying current trends in this subject. Publications were identified that mixed the keywords:
project management, maturity models, and software development, with which, it is easy to identify
that at the beginning the maturity models were intended to evaluate in a general way to software
development companies, which caused it to be implemented in project management of these types
of companies. Consequently, due to their usefulness, the models began to be used in other fields of
application such as engineering.

Citations

Designing a Portfolio management 948
maturity model (Elena)

Enterprise maturity models: a 950

systematic literature review

Maturity models and the suitability of 959

its application in small and medium...

Assessment of Maturity in Project DGQ

Management: A Bibliometric Study...

Choosing which process improvement Q%

methodology to implement

Maturity Evaluation of the gloo

Maintenance Function to Implement...
Project management process B]_]_Z
improvement
Project Management Maturity Models Q]EO
— A Critical Review: A Case Study...

Project Management Process Maturity | | l404
(PM)2 Model

Project Management Maturity Model

Fig. 5. Ranking of PMMM publications.

3.2 Qualitative analysis

The objective of the qualitative analysis is to provide an in-depth examination of relevant
publications on project management maturity models, exploring various aspects and approaches.
This includes analyzing keywords to identify trends and areas of focus, the limitation of maturity
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model usage to large enterprises due to their resources and a detailed summary of studies and
methodologies proposed in different publications. The studies review practical cases and adapted
models to assess and improve maturity in different types of organizations, from large companies to
SMEs, highlighting challenges, benefits, and recommendations for the effective implementation of
these models.

3.2.1 Keywords of publications

Fig. 7 shows a cloud diagram of the keywords contained in the 32 articles identified as relevant. The
words that were repeated the most are shown with a larger size, and the words that were not repeated
as often, but were key, are shown with a smaller size.
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Fig. 7. Keywords of publications.

3.2.2 General overview of project management maturity models

It was also identified that maturity models emerge as a proposal to improve the quality of software
development because these models help to systematize processes and guarantee reproducibility
within the application area. Subsequently, the models were applied to the areas that had a great
impact on software development. In this case, project management was recognized as fundamental
because commonly every development process is conceptualized as a project, which has a
beginning, a process, and an end.
After reading and analyzing each of the publications, 12 project management maturity models were
identified (OPM3, P3M3, CP3M, CIM3, PMMM, KPM3, MMGP, PM2, NPM3, PM2TOM2,
P2MM, and P2CMM). Thanks to this approach of the maturity models, the project management area
implemented as one of the useful tools to improve the process and identify good or bad practices
that are performed within the area and determine the status concerning the ideal. The models use
questionnaires as a method of evaluation to determine according to their results the level of maturity
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of project management. In some cases, the models present 5 maturity levels and in others 4, however,
in general, the models do not present a wide difference between the proposed levels.

The use of project management maturity models is mostly limited to large companies because they
have financial and human resources that allow them to better evaluate their level of maturity and,
for this reason, SMEs are limited in their use. The World Economic Forum has recognized that
SMEs currently represent between 90 and 98% of the total number of companies in the world [10].
SMEs have an important role in the industry because many times these types of companies are
suppliers from big companies and require a good project management maturity level.

4. Classification of PMMM

4.1 Comparison of PM maturity models

The qualitative and quantitative analysis of the articles on project management maturity models
allowed us to answer the research question: What are the maturity models reported in the literature?
It was also found that the maturity models have been extended to different research areas (processes,
people, quality, manufacturing, products, supply chains, and operations). However, although a total
of 12 PMMMs were identified, not all maturity models have the same assessment approach.

The complexity of visualizing these approaches is generated because the models proposed in the
literature do not explicitly describe the evaluation process. With the systematic review, it was
possible to identify articles that present practical cases that describe maturity evaluation processes
in some companies, which helped to visualize the differences more explicitly. To visualize the
differences between the maturity models identified, a comparison in Table 1 was built. The criteria
used to compare the maturity models are:

e Approach

e Domain

e Maturity levels

e Number of best practices

e Evaluation process

e Number of survey questions

e Dimensions

o Referential

e Generated by the industry/scientific community

These criteria are important to identify the important information for our approach. In the beginning,
it was considered the tools used to obtain the data but was identified that the survey was the only
way to get the information on the process to be assessed. Also, it was identified that the maturity
models are focused on traditional project management.

Table 1 describes the identified maturity models and makes a comparison. As a result of the
comparative analysis, the findings for each criterion are described as follows.

4.1.1 Approach

The approaches identified in the literature for project management maturity models are project
management, the organizational performance of the project management area, construction project
management, and the project management process in companies. These different approaches show
that the companies recognize the process of management of the area, the role of the project
management area in the company, and the project management as different entities that need a
specific project management maturity model.
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Table 1. Project Management Maturity Models reported in the literature.

Number
Number . of
Model | Approach | Domains | Maturity levels| of best Evz:g::e;tsl:n questions| Dimensions B?;ed i dngrate
practices P in the Y
survey
Project Step 1: Preparation for
Managemen Level 1: the evaluation
OPM3: t . Step 2: Assessment .
Project . Program lgnorance Step 3: Improvement 1.- Domains
Project Level 2: . 150 (Self- |[2.- Process
Management; Managemen © 600 plan . PMBOK|  Industry
Maturity Management t Medlun? Step 4: Implement assessment) | improvement
. Level 3: ! steps
Model Portfolio Maximum improvement
Managemen Step 5: Repeat the
t process
Step 1: Process
Inventory
Step 2: Evaluation
Level 1: scheduling
Inconsistenc Step 3: Organization/
y Project
Project Level 2: Characterization The
CP3M Managemen Planning and Step 4: Assessment of evaluation 1.- PMBOK
V5.0: t Control the level of method is | .
Colombian Project Program Level 3: Not formalization of based on the 2- S}rateglct Scientifi
Project Manraojeer%ent Managemen Integration iden t?ﬁe d practices criteria 3- Eégpnr?;n PMBOK Cocrfr:tznlict
Management g t Level 4: Step 5: Information established " Adant bg’l’t Y
Maturity Portfolio Strategic processing for each - ACaptabiiity
- LI - 5.- Life Cycle
Model Managemen alignment Step 6: Definition of maturity
t Level 5: process capability level
Innovation level
and Step 7: Maturity level
optimization definition
Step 8: Analysis and
presentation of
results
1.- Strategic
Level 1: Initial alignment
MMGP: Level 2: 2.- Behavioral
Project ) Knowledge competence
Management Project Project Level 3:d dized Not identified Organizational Scientific
Maturity | Management Mana?emen Lev§:a£ ardizes identified Not identifie 40 A structure PMBOK Community
D a'\r/lcixg’?';d o Managed [Computerization
Level 5: 5.- Methodology
Optimized 6.- Technical
competence
Level 1: The number
NPM3: Emerging of questions
National Project Level 2: for the
Project Project Developin Not . maturit . Not Scientific
Managjement Managjement Mana?emen Level 3: P identified Not identified assessrgent Not identified identified] Community
Maturity Adolescent is not
Model Level 4: explicitly
Maturity described
1.- Time
management R
1- Low 2.- Resource Cicmlergﬂgicty
Management Step 1: Collection of management
Maturity Le_vel daté in the 3.- Cost
PM2TOM2: 2- IK/?aWan zﬂn?éjr:?m organization carry The number - Rmigaagemem
Project M 9 Not used, out the projects of questions |
aturity Level . ¥ management
management ) Project  |3.- Medium the model [ Step 2: Analysis of the | for the 5.- Scope Based on
methods and Project Managemen . Management uses 43 data obtained using | maturity : Management the
tools- Management t Maturity Level methods the model designed  |assessment 6.- Oroanizational literature
oriented Y eV and tools | Step 3: Evaluation of is not - Organizat review
N 4.- Advanced N L support of the
maturity Management to assess project management |explicitly roiect
model g maturity described project
Maturity Level X 7.-Staff training,
5.- High Step 4: Us_e of the and project
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4.1.2 Domains

The different domains identified are project management, program management, and portfolio
management. According to [35], Project management is defined as the application of knowledge,
abilities, and tools to project activities to accomplish the requirements. Program management also
is defined as the application of knowledge, abilities, and tools to a program’s activities to complete
it and get benefits by managing program components together. Finally, Portfolio management is
defined as the central management of one or more portfolios to achieve strategic objectives.
Considering these definitions provided by the PMBOK, the different domains of project
management are considered by the scientific community and industry to create the models.

4.1.3 Maturity Levels

Project management maturity levels are considered as the steps that organizations must climb to
position themselves in terms of project management practices. This positioning allows for
identifying the status and the improvement plan needed to reach higher levels. In general, maturity
models contemplate 5 maturity levels. From the comparison, it was identified that 75% of the
identified models present 5 maturity levels, 17% present 4 maturity levels, and 8% present 3 maturity
levels.

4.1.4 Number of best practices

The practices of project management are the number of activities related and aligned to achieve the
project objectives. Some of the maturity models consider the best practices described by manuals or
referential to establish a maturity level and to create surveys to assess maturity.

Considering the Project management maturity models identified in this research, 8% of the models
describe the number of best practices considered, 67% of the models do not describe the best
practices considered, and 25% of the models describe an alternative criterion considered (processes,
method, and tools).

4.1.5 Evaluation process

The evaluation process is the description of the steps required to assess the enterprises. Normally,
the Project management maturity models describe the criterion that needs to be considered in the
assessment, and many times the survey is proposed. However, the vast majority (proposed by
industry) do not explicitly describe the process that must be followed to perform the maturity
assessment. In this research, the evaluation process was identified in the articles that apply a specific
maturity model in a case study.
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4.1.6 Number of questions in the survey

The surveys have an important role in the project management maturity models, due to this being
the principal tool to obtain data from the enterprises. Some of the maturity models offer a list of
questions that are used to apply the questionaries and make a self-evaluation of the maturity. The
self-evaluation is the action of applying a questionary in the enterprise without contracting an
external to perform the maturity assessment. This term helps to identify that there are two different
ways to perform a project maturity assessment, on one side the self-evaluation and on the other the
external evaluation. In Table 1, 50% of the models identified describe the number of questions and
the other 50% of the models do not describe the number of questions and neither the content of the
questions.

4.1.7 Dimensions (Knowledge areas)

The knowledge areas or dimensions are defined in [35] as an area identified in project management
that is determined by the knowledge requirements and described in terms of its component process,
practices, inputs, outputs, tools, and techniques. The maturity models consider the dimensions to
select what areas of project management going to evaluate and generate the questions. Considering
the comparison in Table 1, the maturity models describe at list the time, resource, scope, quality,
and risk as principal dimensions considered for the assessment. However, there are some other
dimensions mentioned such as organizational governance, financial management, staff training, and
others.

4.1.8 Referential

The PMBOK, Prince 2, CMMM, and literature review are the main referential considered by the
Project management maturity models identified in Table 1. For the maturity models to be relevant
the selection of the referential to generate the model due to here is described the best practices,
domains, and approaches. These references provide a strong scientific base for the maturity model
but many times this is a limitation when a new version drops.

4.1.9 Generated by the industry or the scientific community

It was identified that the scientific community and the industry are the main suppliers of the project
management maturity models. Also, the government identified the proposed maturity model. This
helps to understand why many Project management maturity models describe with more detail the
steps to assess the maturity, the questions, and also the requirements. The models that are proposed
by the industry don’t explain explicitly the evaluation process due to they look to contact the
enterprises to perform this assessment. The models proposed by the scientific community are
focused in proportionate the major quantity possible of information for the people that implement
the proposal. This means that there are two main purposes for generating a model: the consulting
business and the academic validation.

4.2 Suggested Classification

The different approaches make it possible to generate a suggested classification that groups the
different models according to their objectives. This section shows the classification proposed after
analyzing the publications selected as relevant to the systematic review of project management
maturity models. Fig. 8 presents the classification of project management maturity models according
to their approach.

4.2.1 Project Management

The models in this category are focused on measuring the maturity of the projects. In this case, the
models in this category have the following objectives:
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OPM3: This standard defines a methodology for implementing and improving OPM. It
comprises a five-step iterative cycle that emphasizes evaluation and continuous
improvement. In the broadest sense, OPM3® is a maturity model.

CP3M V5.0: CP3M®© has been established as a formal instrument to measure the maturity
of an organization's project management.

MMGP: The MMGP model was created to help the project management team of the
Instituto de Desenvolvimento Gerencial (INDG), currently Falconi Consultores de
Resultado, in the evaluation of the maturity status of the organizations that hire it.

NPM3: The NPM3 model was developed to increase the maturity of organizational project
management in national contexts.

PM2TOM2: The PM2TOM2 model was created to evaluate the project management
maturity based on the assessment of the usage of project management tools and methods in
each stage of the project life cycle.

P2MM: the P2MM model was created to provide a framework to evaluate the actual
adoption of the method PRINCE2 and provide improvement plans based on industry best
practices.

P2CMM: The P2CMM model considers the PRINCE2 approach to make a qualitative
evaluation of the process of project management and operation considering an evaluation
index system.

Project
management

Project Pl'()_] ect Organizational
management management performance of
for specific maturity Project
areas management
models

Project
management
process in
companies

Fig. 8. Classification of project management maturity models.

4.2.2 Organizational project management performance

The model identified in this category is focused on evaluating the organizational performance of the
project management area. That is, it specifically seeks to determine how well or poorly the project
management area interacts with the impacted areas. The identified model has the following
objective:
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e P3M3: Framework to evaluate and benchmark your organization's current performance
and develop improvement plans.

4.2.3 Project management process in companies

The models that fall into this category are focused on evaluating the project management process in
companies to determine if the project management process is performed according to the best
practices described in each model. The models in this category have the following general
objectives.

¢ PMMM: The PMMM model aims to develop organizational performance within
companies. This model uses the areas of knowledge proposed by the PMI to have more
specific measures.

o KPM3: The KPM3 was created for developing the organizational capabilities and culture
to incorporate project management practices into the organization's processes and
procedures.

e PM2: Integrate previous project management practices, processes, and maturity models to
improve the effectiveness of project management in the organization. organization.

4.2.4 Area-specific project management models

In this category, some models were generated for a specific area related to project management. In
such a case, the model identified has the following objective:

e CIM3: The objectives of CIM3 are to model the construction industry maturity at the macro
level to provide project performance indicators; to provide a context in which to interpret
project performance; to allow comparisons between various regions, and to provide
guidance on the construction industry performance improvement initiatives.

5. Future directions

Project management maturity models, despite their great usefulness in the conduct of assessments,
have some important limitations in their use for organizations that do not have the necessary
resources or organizational structure to implement them. In addition to these limitations,
organizations face a difficult challenge in determining how to perform the assessments without a
step-by-step guide describing how to perform the assessment process.

The generation of project management maturity model ontologies can help provide a conceptual
understanding of the assessment process and even the relevance of the assessment. Although project
management maturity models are implemented using surveys as a tool to extract information from
the process, they require a trained staff and a group of people in charge of applying them. This tool
is effective for companies that have the budget for continuous improvement. When this is not the
case, it becomes a limitation in its applicability. For this reason, it is considered necessary to generate
another tool to extract information from the project management process that does not require highly
trained personnel or many resources to extract information from the process.

Likewise, it has been observed that some project management maturity models generated by the
industry do not detail the maturity assessment process; they only limit themselves to explaining what
the assessment criteria are, in this case, the good project management practices that should be carried
out. The literature describes some case studies of some maturity models that could help implement
maturity assessments.

6. Discussion

The interest of this systematic review was to identify the project management maturity models
reported in the literature. To ensure the reproducibility of the present research, the systematic review
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methodology of [4] was selected and the steps to perform the systematic review focused on
identifying project management maturity models were described.

In this review, articles published between 2020-2021 were considered and the search engines Google
Scholar and Worldwide Science were used. The repositories Science Direct, IEEE Xplore, ACM
Digital Library, and SciElo, among others, were also considered. The quality criteria considered
were article title, keywords, number of citations, year of publication, language, and availability. As
a result, 26 maturity models were identified, focused on processes, software, human resources,
quality, project management, manufacturing, products, and supply chain. Of the total number of
models identified, only 12 are project management, maturity models. The identified models were
grouped according to their objective: a) project management (OPM3, CP3M V5.0, MMGP, NPM3,
PM2TOM2, P2MM, and P2CMM), b) organizational performance of project management (P3M3),
C) project management process in companies (PMMM, KPM3, PM2) and d) project management
models for specific areas (CIM3).

However, another review of the state of the art published in 2022 [36], was identified in the literature,
focused on providing recommendations through the analysis of project management maturity
models to provide recommendations for selecting or generating a project management maturity
model. This review took into account articles published up to 2022, retrieved from the Scopus and
Web of Science repositories. The inclusion and exclusion criteria for selecting relevant articles were
rank, article citation index, and application rank. The authors propose to group the maturity models
into three groups: a) Maturity Models of leading PM Organizations (OPM3, IPMA Delta Model,
P3M3, and P2MM), b) Most cited and validated historical Maturity Models (CMMI, PM2,
KPMMM, PMMM, and PMM), ¢) More recent maturity models (NPM3, MMM, and SPM3).

To compare this work with the work of [36], we found that the proposed classification of project
management maturity models focuses on grouping maturity models according to their relevance and
complexity. This classification is interesting if the objective is to show the most relevant project
management maturity models considering specific criteria such as complexity, year of publication,
organization, maturity levels, and domain.

Instead, our proposal is focused on grouping maturity models considering criteria such as approach,
domain, maturity levels, number of best practices, evaluation process, number of survey questions,
dimensions, and referential, generated by the industry/ scientific community. These criteria were
selected because the main challenge that enterprises face when implementing a maturity model is
the evaluation process. This process is not described in an explicit way in the literature. One of the
aims of this systematic review was to identify the evaluation process for each model to provide the
steps described to implement the maturity model of project management in the enterprise.
Normally the maturity models are implemented by project managers and personnel involved in the
process of project management. For this reason, providing a complexity evaluation before the
managers consider their available resources and structure is not viable. Each enterprise has different
needs, and several resources available destined to improve the process, and size.

Project management maturity models use surveys as an assessment tool to extract information. This
tool involves the use of a large amount of financial and human resources, as well as a full
understanding of the project management process. If companies require resources and knowledge to
implement it, will maturity models be applicable to all types of companies? To answer this question,
we will discuss the challenges faced by SMEs to implement the models: 1) Limited financial
resources, 2) Untrained personnel, 3) Difficulty in using surveys as an assessment method, 4)
Ambiguity in the assessment process, 5) Difficulty in choosing the most appropriate model.

The use of manuals or references (i.e., PMBOK) for generating project management maturity models
tends to lose validity when a new version is generated. Therefore, the generation of project
management maturity models from the analysis of the literature in which current and future trends
on project management are considered can increase the time of use of these models.
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7. Conclusions

This article presents the origins of maturity models, the models reported in the literature, and the
maturity models of the specific area of project management, which in turn have different approaches
despite being in the same area.

The systematic review involved a total of 4 repositories and 2 search engines in which a total of
1423 articles were reviewed by title and keywords. After applying the inclusion and exclusion
criteria, only 32 articles were identified as relevant. As a result of the systematic review and analysis
of the articles, a classification according to their focus was proposed: maturity models focused on
project management (7), maturity models focused on the organizational performance of project
management (1), project management process maturity models (3) and finally, project management
maturity models specifically designed to evaluate a single type of project (1).

The importance of maturity models is increased by the fact that nowadays all companies are trying
to be more competitive and gain an advantage, which pushes them to continuously adopt new tools
and technologies that help them to improve their processes and make them more effective and
efficient. For future work, it is recommended to conduct a comparative analysis of the project
management maturity models of each category to determine which are more efficient according to
each approach. This will help academics and project managers select the most appropriate maturity
model for their organization.
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