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Abstract: Project Management Maturity Models (PMMM) are considered practical tools to deal with
poor Project Management (PM) performance, an issue that concerns academics and practitioners.
However, the models that exist are something close to “one size fits all”. This means that those models
might not be suitable for activity sectors with specific requirements, such as construction, in particular,
the renovation and remodelling construction firms. The present research proposes a PMMM to
assess the PM capabilities of Portuguese renovation and remodelling Project-Based Firms (PBF). To
achieve this goal, the authors developed documental research, followed by exploratory research
through qualitative analysis. The researchers conducted semi-structured interviews and performed a
content analysis of the fully transcribed interviews. Compared with the literature review’s findings,
qualitative analysis results made it possible to find closure on previous research that indicated two
models to have the best fit for an assessment project on construction PBFs: the OPM3 from the PMI
and the MMGP-Prado. Based on those findings, the latter has the best fit for an assessment project on
construction PBF. However, the model needs adjustments to fit the Portuguese context of renovation
and remodelling organisations. This article presents a new PMMM for Portuguese renovation and
remodelling construction firms based on obtained results. Furthermore, regarding construction
PM, this article is among the few that studied PMMM on renovation and remodelling construction
companies. Unlike large construction companies, these are small organisations that academics do not
target for research.

Keywords: model development; maturity model; performance evaluation; project management;
project performance; renovation and remodelling projects

1. Introduction

There is a matter intriguing academics and practitioners alike. Why did some projects
that did not meet their objectives generate high customer satisfaction while others that
met all the project objectives left the client unsatisfied [1]? This issue is transversal to all
PBEF, which also attends to construction companies. It is undoubtable that construction
companies’ purpose is to execute construction projects; it is what makes them PBF [2]. It
is why construction firms are considered industries of origin [3]. It makes these organisa-
tions fitter to adopt PM practices and naturally more mature in the same terms [4]. This
is why applying PM methodologies to construction companies is natural at the outset;
through them, these organisations correspond with a higher rate of successful completion
of projects [5]. Since PM “competencies are core assets in” a PBF [2], PM has a competitive
advantage in itself, and the way to increase this competitiveness is to measure the ability
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of these organisations to manage their projects [2]. When an organisation has knowledge
and experience in PM, the projects it executes will be more efficient than those executed by
organisations without PM skills [2].

One way an organisation can evaluate itself with the competition to increase the
success rate of the projects it executes is by implementing a PMMM [6]. Implementing a
PMMM enables organisations to self-assess their PM capabilities, compare their practices
with PM best practices, and benchmark their results with their competitors [7]. The final
goal of implementing a Maturity Model (MM) is to improve success [5]. Primarily, it
matches PM performance to a specific maturity level [8,9]. Secondly, it produces outputs
that enable the development of an improvement plan on the areas or processes that need to
be intervein to improve its capabilities [8,9]. This article builds on research that identified
and compared 39 MMs based on two criteria to determine which models were most suitable
for construction PBFs [10]. The research conclusions appointed two PMMMs as the most
adequate: the OPM3 and the MMGP-Prado.

The scope of the present research is the urban renovation segment in Portugal. More
than 90% of the Portuguese construction sector comprises small companies with less than
20 employees [11]. The construction sector in Portugal proved to be COVID-19 resistant
since it was considered a priority sector by the Portuguese government, and it did not
paralyze during the lockdown [12]. In 2022, the year when the world bounces back from
the pandemic crisis, most indicators relative to activity in the construction sector are
positive, with cement consumption in the national market registering a more than 10%
growth in year-on-year terms in the first quarter of 2022. Furthermore, notably, the urban
renovation segment showed signs of development where the total number of building and
rehabilitation works licensed increased by 3.5% in homologous terms [13]. By the end of
the second quarter of 2022, the urban renovation segment in Portugal registered a new
acceleration of growth, indicating a positive variation of 6.2% in homologous terms [14].

The relevance of this research is that the previous research has not found any informa-
tion on the applicability of PMMM in Portuguese renovation and remodelling companies
or in small to medium construction projects. Moreover, this segment is becoming more
relevant as most countries are reaching an infrastructure development rate shifting from
traditional “greenfield” projects to urban renovation and remodelling ones [11]. In ad-
dition, governments worldwide are pushing the need for building renovation, not only
for the ageing building stock but also for the urgent need to reduce the buildings’ carbon
footprint [15].

To improve success in construction renovation and remodelling projects executed
by Portuguese construction PBFs, the researchers developed the following research ques-
tion: What are the critical areas of relevance for assessing and promoting PM maturity in
Portuguese renovation and remodelling PBFs?

To answer the main question, the authors developed three secondary research ques-
tions:

(1st) What are the characteristics of a renovation and remodelling project?

(2nd) What are the success factors in renovation and remodelling projects?

(3rd) What factors affect the implementation of project management maturity models in
renovation and remodelling projects?

After analysing state of the art projects, the researchers performed exploratory research
through qualitative analysis. Then, they conducted in-depth interviews through a semi-
structured script. The research sample comprised a Chief Construction Officer (CCO),
construction project managers, and construction directors of Portuguese renovation and
remodelling companies. These were the chosen interviewees because they are the ones that
manage ongoing projects in these organisations. Because the renovation and remodelling
PBFs are small in terms of employees, besides the CCO, construction directors and project
managers, there are production workers who cannot understand the current problem.
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2. Materials and Methods

This article builds on research that identified and compared 39 maturity models (see
Table A1) based on exclusion and inclusion criteria to determine which models are most
suitable for construction PBFs (see Table A2) [10]. The first criterion excluded all models
with no empirical foundation in a construction environment. The second included articles
with an empirical foundation, where a PMMM was applied and analysed to shed some
light on positive and negative aspects and barriers and future work, even if in cases distant
from the construction environment. Furthermore, the researchers developed a search in
literature to find inspiration from the academic community to determine what elements
could characterise the models. The results showed two PMMMs better suited to assess PM
capabilities in construction companies: OPM3 and MMGP-Prado.

Following, the methodology adopted for the exploratory research will be presented.
In-depth interviews were conducted through a semi-structured script, and the results were
processed through Bardin’s content analysis [16]. From the literature review, seven articles
addressed the implementation of PMMM in construction firms [9,17-22]. From those, three
pointed to contingency factors in the efficiency of implementing models in construction
companies [17-19], and one pointed to enhancing factors [9]. These are especially relevant
to determining a model’s attributes and characteristics to successfully measure PMM in
construction companies.

Based on the documental research conclusions (see Table A3), a research model pro-
posal was developed, which resulted in three propositions, presented in Figure 1.

@ eCharacteristics
@ +Success
¢|mpact on

implementation

Figure 1. Research model proposal (source: own).

Five in-depth interviews were undertaken using a semi-structured script (the informa-
tion gathered in the literature review, summarised in Table A3, along with other relevant
literature identified in the documental research, which supported the conceptual map of
the interview script, disclosed in Table A4), followed by a content analysis [16]. Then, what
becomes clear from the conceptual map represented in Table A4, are the questions directly
related to the three secondary research questions are addressed, which happens as follows:

(Ist) ~ What are the characteristics of a renovation and remodelling project?
To try to answer this question, it was developed the following:

- Question 4 for the characterisation of the PBFs;
- Questions 5 and 6 for characterising Portugal’s rehabilitation and remodelling
segment.

(2nd) What are the success factors in renovation and remodelling projects?
To try to answer this question, the researchers developed the following:

- Questions 7 and 8 for the definition of project success;
- Question 9 to determine the relationship between project success and PMMM.
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(1st) ~ What factors affect the implementation of project management maturity models in
renovation and remodelling Projects?
To seek to answer this question, the researchers developed the following:

- Question 10 for the characterisation of PMMM;

- Questions 11 and 12 to make the association between PBF competencies with
maturity assessment;

- Questions 13 and 14 to determine contingencies and enhancing factors for
implementing a PMMM.

A single researcher undertook the five interviews. The mean duration of the interviews
was 100 min. The 5 respondents are all related to the construction sector in Portugal, as we
can interpret from the interviewees characterisation table (Table 1).

Table 1. Interviewees characterization table.

Respondent A B C D E
Age 48 37 58 36 50
bA:fS_em‘C Civil Civil Civil Civil Enterprise
ground Engineering Engineering Engineering Engineering Management
Construction . Higher .
Project Cor}structlon Education Chief Cor}structlon
Current Director— . Director—
osition Manager— renovation and Lecturer. Construction renovation and
P renovation and . construction Officer .
- remodelling remodelling
remodelling management
Easzti(l))rigi Construction Construction Real Estate
. - - Project Manager  Project Manager Developer
Experience

To determine and validate non-probable samples in qualitative analysis, Guest, Namey
and Chen [23] developed a precise, simple, repeatable and reliable method. For validating
this research, it was used the concept of saturation [23]. These authors developed a method
that operationalises saturation as a proportion. The number of categories identified at a
given point in the analysis is divided by the total number of categories identified in an
entire sample. The saturation level is considered attained when 80-90% of the categories
in a data set have been identified. In short, the first interview is the one that reveals more
categories. The second will reveal much less. Moreover, as interviews are being undertaken,
there is a point where no new categories arise. It is when the base size is identified.

3. Results
3.1. Documental Research Results

The present article focuses on identifying the PMMM that best fits the Portuguese
renovation and remodelling projects and PBFs, between the OPM3 and the MMGP-Prado.
For that reason, first, it was necessary to determine what characteristics distinguish these
projects and PBFs from other construction projects and companies.

3.1.1. Characteristics

According to Cruz et al. [11], in 2013, 92.9% of the Portuguese construction sector
was composed of small companies, with 20 or fewer employees, with a turnover below
300 k EUR per year. According to AICCOPN [12], the construction sector in Portugal
showed signs of being COVID-19 crisis resistant. The first quarter of 2022 proved to be
proficuous as most indicators relative to activity in the construction sector, with cement
consumption in the national market registering a growth of 10.7% in year-on-year terms,
totalling 1020.9 thousand tonnes in the first three months of 2022. In the first two months
of 2022, the total number of building and rehabilitation works licensed increased by 3.5%
compared to the same period last year due to variations of 5.8% in residential buildings
and —3.2% in non-residential buildings [13]. Recent figures show that the urban renovation
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segment in Portugal registers a new acceleration of growth, showing a positive variation of
6.2% in homologous terms after closing the second quarter of 2022 [14].

Construction companies, in general, are considered “industries of origin” [3], and PM
methodologies are more manageable to implement by PBF (such as construction companies)
than other industries. According to Chen et al. [2], construction companies’ scope is to
execute construction projects; therefore, the nature of these activities makes them PBF.
Moreover, several authors back up this bottom-up assumption [24-26]. Miterev et al. [27]
argued that an organisation might change its structure based on projects from a top-down
perspective. They are formerly instituting processes and structures to support its decision,
viewing itself as a PBE.

Nevertheless, what exactly means to be a PBF? According to Miterev et al. [27], a PBF is
an organisation that strategically decides on a project program and portfolio management
framework to manage its business. According to Gareis and Huemann [28], PBF is a
firm that determines its governance through PM as an organisational strategy. It also
creates temporary teams to execute complex processes, manage a portfolio of projects,
establish protocols to designate and integrate roles, apply the new management paradigm
(people empowerment), and have a PM organisational culture. According to Whitley [29],
each PBF has specificities and attributes that make them keener to prosper in specific
activity sectors. Archibald [30] considered applying a general PM methodology over a
specific and tailored one as a cause for the project’s failure. The author believes that
the project’s categorisation is a safe way to avoid this cause and proposed 11 general
project categories: space/defence, change management, communication systems, event
management, infrastructures, information systems, international development, media and
show business, research and development, and healthcare. The author also states that
each project’s category has specificities and requires different governance, management,
planning, scheduling and control practices.

Whitley [29] categorised PBF based on a bi-dimensional characteristics matrix: (1) sin-
gularity and (2) separation of roles and stability. From this matrix, the author categorised
PBFs into four different types: (1) Hollow, (2) Craft, (3) Organisational, and (4) Precarious.
Furthermore, Soderlund [31] agreed with this organisation since categorising a PBF must
consider the complexity of the projects, the number of stakeholders involved, and the ability
to manage multiple projects simultaneously. According to Whitley’s [29] categorisation,
the Portuguese renovation and remodelling PBF are proxies for Craft PBFs, because of the
high level of specialisation. In Portugal, a collective labour contract regulates the whole
construction sector.

To successfully manage a PBF, aligning the stakeholders while executing their roles
is necessary. According to Gareis and Huemann [28], it must be instilled in all internal
stakeholders that the organisation is a PBF to implement any management system correctly.
Expressly, implementing a PM methodology must be accepted and practised by everyone
in the organisation, and these best practices contribute to efficiency, competitiveness, and
success.

3.1.2. Success

One significant concept that needs to be clarified is the concept of success. Along
with the definition of success, it is also essential to explain a successful construction
project. According to Chen et al. [2], PM competencies are a nuclear asset in any PBE, and
construction companies, by their nature, are PBFs. According to Backlund et al. [17], in PBFs,
knowledge, competencies, capabilities, and resources are accumulated by executing projects.
Because of that, the global success of these organisations is related to the success attained
on their projects. Therefore, these authors consider PM competencies and experience as the
most critical factors influencing a successful project.
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Project-related and organisation-related factors impact the PM performance of con-
struction projects [32]. Regarding PM areas of practice, Bryde [32] considered procurement
and contract management, human resource management, site supervisors and organisa-
tional behaviour the most relevant in impacting the construction project outcome.

Experience can be considered as the accumulation of tacit knowledge, which cannot
be transferred because it is not expressed explicitly, contrary to explicit knowledge that
is codifiable and easy to transfer [33]. Marques et al. [34] indicated that organisational
commitment to knowledge transfer influences its maturity level. According to Love and
Josephson [35] and Murray and Chapman [36], experience and learning capabilities are
significant success factors in a construction project.

According to Chen et al. [2], the economic success of a construction PBF is directly
related to the success attained in the projects the organisation executes. Atkinson [37] and
Turner and Zolan [38] defended that fulfilling the triple constraint of scope, time, and cost
is mandatory to achieve project success.

Pollack et al. [39] are aligned with the previous authors but argue that one of the
vertices of the iron triangle is not static. For these authors, quality can interchangeably
switch with any of the vertices, appointing it as one of the most critical constraints based
on research of more than 100 k articles from 1970 until 2015. On the other hand, Williams
et al. [40] defended that the iron triangle was not a success factor but a PM efficiency
measure. According to these authors, to measure success, it was necessary to consider
several stakeholders” perspectives. However, the client’s perspective is considered the
most important, and client’s satisfaction is a critical dimension in measuring the project’s
success.

Besides the client, four other dimensions were also crucial to measure the project’s
success: the iron triangle, project team satisfaction, profit, and readiness for the future.
According to Williams et al. [40], this is the most holistic way to measure project success.
Previously, Serrador and Turner [41] defended that client” and stakeholders’ satisfaction
significantly contributes to global project success.

More recently, Ram [42] presented a new iron triangle concept, introducing the idea of
agility as a new dimension. In short, agility is related to the project’s size. The bigger the
scope, time, and/or budget, more projects should be agile to fulfil these constraints. The
idea of agility lies in that it depends directly on a PM’s response in readiness, adaptability,
and leadership. Measuring a project’s success is difficult [1]. Some projects did not
accomplish any budget or time deadline but were successful. On the contrary, the client
was unsatisfied with the result of projects where all objectives were met.

According to PMBOK® Guide—Sixth Edition [43], success can be measured by the
quality of the product or the project’s result, by the accomplishment of time, budget
and the level of satisfaction of the project’s stakeholders. Cooke-Davies [44] relates the
project’s success to meeting the project’s global objectives and the PM’s success to meeting
scope, cost, time, and quality. Shenhar et al. [45] and Shenhar and Dvir [46] consider the
accomplishment of all the scope within the estimates of time and budget, a measure of
project efficiency, and the achievement of business goals (profit) as the objective criterion for
project success. Several authors [47-50] confirmed a positive relationship between project
performance and Project Management Maturity (PMM).

Archibald and Prado [5] also defined the project’s success in the construction sector,
specifically construction management. They distinguished total success from partial success
and failure. Total success is when a construction project ends within the time, scope and
budget deadlines. The client is satisfied with the result. The company or the single business
unit accomplished the desired financial goal, and there was no significant technical judicial
or labour issue. Additionally, there was no severe accident during the project’s execution.

According to Prabhakar [51], there are a lot of divergent opinions on this issue, and
the only touchpoint is the disagreement over project success. However, despite the lack
of consensus on the subject, the present research accepted the last definition presented by
Archibald and Prado [5].
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3.1.3. PMM and Project Success

The relationship between PMM and project success has been the subject of debate
in the PM community [52]. PMMMs emerged during the ‘80s because many projects did
not achieve all of the project’s goals [53]. Cooke-Davies and Arzymanow [3] believed
that organisations with a higher level of maturity have more chances to succeed in project
effectiveness and efficiency, augmenting their competitiveness. According to Backlund
et al. [17,54], improving effectiveness and efficiency is one of the main benefits of PMMMs
and also states that aiming to improve PM capabilities contribute to more effective and
efficient project performance. Several authors concluded that maturity and project success
walks hand in hand [55-59]. Others do not share the same opinion [6,47,60-62]. Grobler
and Steyn [53] believe that an organisation should not focus on achieving the highest level
of maturity in all aspects of maturity but on finding a balanced one capable of delivering
the best business results.

Nieto-Rodriguez and Evrard [63] found a strong positive correlation between maturity
level and project efficiency. These authors defended that achieving a higher maturity
level brings higher project outcome efficiency and financial success. In line with these
conclusions, Santos et al. [9] concluded that a maturity level is a strong indicator of a
successful PM and the organisation’s success. According to these authors, a maturity
assessment is a meaningful way of assessing the organisation’s capabilities. Whether it is
performed internally (self-assessment) or externally, its results point to the organisation’s
competitiveness, survival capabilities, innovation capabilities, level of technological prone
and business results. Some factors cloud the manager’s vision, and others enlighten the
path to achieving project goals.

3.1.4. Enhancing and Contingency Factors

Despite the lack of empirical foundation on the application of PMMMs in construction
projects, it was possible to identify contingency and to enhance factors on its applicability
through the literature review analysis. As for contingencies: Guangshe et al. [18] concluded
that the OPM3 could not be directly applied to Chinese construction projects, mainly
referring the organisational culture as one of the main obstacles in this issue; Sarshar
et al. [19] identified the need for adapting the SPICE model according to the type of supply
chain, adapting the tools used by each organisation in that chain according to its dimension,
financial state and business model; Backlund et al. [17] appointed: the lack of focus on a
single PM methodology across the organisation; PM competencies being concentrated on
a single resource and not on a project team; the high degree of engineering competencies
shading the interest on management and organisation development; and the necessity of
having pre-established PM practices in order to assess the organisations PMM; Khoshgoftar
and Osman [64] identified: the associated costs of an assessment project; the difficulty of
implementation of a PMM model; the problem of interpreting a PMMM,; inconsistencies in
between models iterations; and the difficulty in obtaining the proper training, as significant
contingencies.

As for enhancing factors, Santos et al. [9] identified: the existence of a free online tool
to apply and analyse the assessment results; the departmental and corporate approaches;
the fact that the model produces outputs that provide meaningful information for the
development of an improvement plan that appoints effective measures on the organisational
context; a tool that promotes a project-based organisational structure; and also a tool that
supports the active participation of a project team, the usage of information systems, the
use of PM tools and techniques, and the strategic alignment to PM.

3.2. Field Research Results

According to our research and carrying out the recommendations of Guest et al. [23],
saturation happened at the end of the third interview, so we have a base size of three
interviews. Next, we continued to code interviews, and when less than 5% (similar to a
p-value < 0.05 in quantitative analysis) of new categories were found, the validation process
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was concluded. The new information threshold was then measured. In our research,
it is 3.23% with the run length of two interviews. Therefore, according to this method,
saturation was achieved in 3*2 (base size of three interviews and two interviews more
were needed to meet —5% of new categories found criterium) information with a new
information threshold of 3.23% (see saturation matrix in Table A5).

Content Analysis Results

Premature categories were primarily created when performing content analysis. The
next step consisted of coding those early categories into analysis categories (see the
overview of the progression of categories in Table A6). Nvivo 10 (version 10, QSR In-
ternational Pty Ltd., Doncaster, Australia), released in 2014, was used to support the coding
process. Regarding the first secondary research question, twenty-seven initial categories
were identified, and more than half of those categories were confirmed by 80% of the
interviewees.

Only characteristics with 80% or higher saturation were validated. Then those char-
acteristics were analysed, and several authors verified that some had already been identi-
fied [28,29]. However, considering the categorisation suggested by Whitley [29], none of
the identified categorisation matches any specific category proposed by Whitley.

Regarding the second secondary research question, eight metrics were identified. Once
again, more than half had a saturation of 80% or more.

Following the criterion previously presented, only the characteristics with 80% or
higher saturation were validated. The profit metric surpasses all the other metrics. The
iron triangle and quality were not referred as important characteristics, and customer
satisfaction was mentioned as much as profit, with a saturation level of 80%. For that
reason, this metric was considered more important than the others.

Regarding the third secondary research question, twenty factors impact the implemen-
tation of PMMMs. However, again, more than half of them have 80% or more saturation.

It was decided to validate only contingencies with 80% or more saturation to keep
the same orientation. After analysing these factors, it was verified that the interviewees
understood and commented on them. Unfortunately, the same has not happened with the
enhancing factors.

Using Nvivo features, it was possible to cross categories identifying at the same time
when categories were mentioned simultaneously. It is a meaningful way of understanding
the positive or negative relation that those categories have with each other.

Through this method, there were identified characteristics that are drivers for success.
There were identified the following positive relations:

e  Speed of execution X Profit: labour has much weight in terms of rehabilitation and
remodelling project costs. It comes with no surprise that the speed of execution comes
as a driver to make a profit, and profit was the success metric with higher importance;

e  Customer follow-up X Customer satisfaction: the interviewees consider the rehabilita-
tion and remodelling client to be more present and require more attention. Being the
client and also the sponsor makes him the most important stakeholder. This is why
customer follow-up is a driver to customer satisfaction;

e Recommendation X Customer satisfaction: logically, a customer recommends the
product or service acquired when satisfied. Considering that recommendation is of
paramount importance for the organisation’s financial results, this connection makes
perfect sense;

e  Experience X Quality: this connection reveals that time associated with learning
leads to increased experience. Moreover, every experience increment translates into
executing a higher-quality final result or product.
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Profit is an essential metric for measuring the success of renovation and remodelling
projects. The interviewees tended to control the driver speed in execution to achieve a
good result on this metric. It is also noticeable that customer follow-up is essential for
customer satisfaction. On the other hand, customer satisfaction proved necessary to ensure
recommendations, which is crucial to attracting new clients.

In short, the growing spiral of time associated with the learning factor brings more
experience. Experience is an essential driver for producing quality results, and quality
perception associated with customer follow-up is crucial for customer satisfaction. A
satisfied customer tends to be a significant “word-of-mouth” marketing agent. Suppose
that efforts made to monitor and control produce a quick result according to the client’s
expectations. This will have a satisfactory financial impact on the organisation, which
means a higher profit.

4. Discussion and Model Development
4.1. Field Research vs. Documental Research Conclusions

We could almost answer the first secondary research question from the analysis made
in the literature review. However, because the definition proposed by Archibald and Prado
does not refer specifically to the renovation and remodelling segment and even less to
Portuguese renovation and refurbishment PBF, we needed to embark on a new research
path, in this case, qualitative research through in-depth interviews [5]. This information
was used to develop the interview script. Later on, its conclusions were confronted with
content analysis outputs.

In short, the primary conclusions were as follows:

1.  Dimensions or key areas a PMMM must address according to Prado [65]: a. Technical
and contextual competence; b. PM methodology; c. Informatisation; d. Organisational
structure; e. Behavioural competence; f. PM competence; g. Strategic alignment.

The dimensions identified are presented in the MMGP-Prado model [65].

2. Success metrics to evaluate a project or organisation’s performance [5]: a. Client
satisfaction; b. Financial result; c. Zero accidents and zero labour or judicial pendency;
d. Time; e. Cost; f. Scope.

The success metrics identified are the ones proposed by Archibald and Prado [5].

3. Renovation and remodelling construction projects” and PBFs” characteristics [29]: a.
Execution of multiple projects simultaneously; b. Incremental innovation; c. Highly
specialised workforce, liable and stable; d. Low singularity; e. Execution of short-term
projects; f. Cumulative learning; g. Little client involvement; h. The organisation is
capable of presenting elaborate solutions in a short period.

The characteristics identified come from the categorisation proposed by Whitley [29],
specifically from the “Craft PBFs” category.

From the analysis of the field research, it is essential to acknowledge that the companies
targeted for this research are much more focused on the technical aspects of the projects
than on PM. The interviewees showed a degree of unfamiliarity with PMMMSs. Nonetheless,
it was vital to interview professionals in these organisations to understand their needs to
succeed in the projects they execute.

It is worth noting that this research has an exploratory nature, and more in-depth
interviews and analyses need to be pursued to confirm the results obtained from this
research. Nonetheless, these research conclusions effectively identified key areas to address
in a maturity assessment project for these PBFs.

This research identified profit, deadline meeting, scope compliance, quality, and client
satisfaction as success metrics.

Regarding the success definition, the documental research pointed to an almost perfect
fit in the definition proposed by Archibald and Prado [5]. Empirical research conclusions
validate this if we equate some concepts. The “financial result” can be equated to “profit”,
and the “scope” metric can be equated to “scope compliance”.
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The research identified imponderables, such as the experienced crews, small-scale
projects, speed of execution, recommendation, customer follow-up, incipient planning
phase, multidisciplinary, specific solutions dependence, multipurpose labour dependence,
high projects’ singularity, and works with limited accessibility as project’s and PBF’s
characteristics.

Regarding PBFs’ categorisation, the documental research pointed to a possible match
between Whitley’s [29] category “craft PBFs” and Portuguese renovation and remodelling
companies, but the field research proved to be otherwise. In addition, the interviewees
identified the execution of multiple unique projects simultaneously, which does not fit the
craft PBFs definition.

We partially validate the craft PBFs category from this comparison by the documental
research. The categorisation model is based on a bi-dimensional matrix, and one of its di-
mensions is the singularity. The field research showed that the renovation and remodelling
projects are highly singular and unique. This is the main reason for explaining the 50%
match between the field research and literature review conclusions.

The unique nature of the renovation and remodelling projects makes this type of PBFs,
renovation and remodelling construction companies, the most suited for implementing PM
methodologies and PMMMs. Singularity is a very often used term to define projects, and
definitions usually mention that the primary project goal is to produce a unique product,
service or result [43,66,67].

Therefore, based on these conclusions, a proposed maturity model will be able to
measure the PM maturity of Portuguese renovation and remodelling PBFs, based on a
PM framework that takes into consideration the following knowledge areas: time; cost;
scope; procurement; quality; human resource/resource; integration; stakeholder; risk; and
communications. Because the MMGP-Prado model clearly and explicitly builds up in
such a framework, it was the chosen model to assess the PM capabilities of Portuguese
renovation and remodelling companies. The following section addresses this issue and
promotes changes to the original model to fit these PBFs.

4.2. Adapting the MMGP-Prado to the Portuguese Renovation and Remodelling PBFs

The MMGP-Prado, in its last iteration, has its foundation in the PMBOK® Guide—
Fifth Edition. It combines the five process groups and the 10 knowledge areas with the
five maturity levels of the Capability Maturity Model (CMM). This model is based on the
author’s experience and applies to isolated departments or the organisation as a whole.
The model tries to be simple, composed of seven dimensions and five maturity levels [65].

4.2.1. Knowledge Areas Intertwined with the Model’s Dimensions—Level of Importance
and Weighting

The MMGP-Prado five dimensions are present in the five levels of maturity, assuming
greater or lesser importance depending on the level at which it is presented. The maturity
assessment is based on a 40-question questionnaire (10 questions per maturity level, starting
on level two) and may assess only a part or the whole organisation (sectoral and corporate
approach). Each question refers to one or more dimensions, and each dimension relates to
one or more knowledge areas [65].

However, according to the field research, not all knowledge areas should have the same
weight when measuring the PM capabilities of Portuguese renovation and remodelling companies.

According to the results obtained, the knowledge areas are scaled by level of impor-
tance: 1st time; 2nd scope; 3rd quality; 4th stakeholder; 5th resource; 6th procurement; 7th
risk; 8th communications; 9th integration; and 10th cost.

To better understand the ability of the MMGP-Prado to assess PM capabilities of
Portuguese renovation and remodelling PBFs, a matrix was developed to cross each of the
model’s dimensions to each knowledge area. The results are in Table 2.
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Table 2. Cross between PMBOK® Guide—TFifth Edition 10 knowledge areas and the MMGP-Prado

seven dimensions.
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Time X X X X X X X
Cost X X X X X
Scope X X X X
Quality X X X X
Resources X X X X X
Integration X X X X X X X
Risk X X X X X X
Stakeholders X X X X X
Communications X X X X X X
Procurement X X X X X X

By analysing Table 2, it is clear that the more relevant MMGP-Prado model dimensions
are “Technical and contextual competencies”, “Strategic alignment”, and “Behavioural
competencies”. The interviewees did not give much importance to the cost of raw materials;
they also mentioned that negotiating with subcontractors is meagre. However, consid-
ering the high number of subcontracts and their interference with the execution speed,
procurement was also classified as an essential knowledge area.

A similar situation occurs with the “Communications” knowledge area because: these
projects need a close relationship with the client; the interviewees identified that, in general,
these projects do not have a specifications notebook or an execution project, so there is a
need to “navigate by sight”; and several projects are carried out at the same time.

Now the MMGP-Prado dimensions can be scaled according to their density in terms
of knowledge areas, as follows: first “Technical and contextual competencies” evened
with “Strategic alignment”; second “Behavioural competencies”; third “PM competencies”;
fourth “Informatisation”; fifth “Organisational structure”; and sixth “Methodology”.

The value proposition given by the present research consists of promoting a model
capable of measuring PM capabilities of Portuguese renovation and remodelling PBFs. The
documental research conclusions pointed to the MMGP-Prado as the model with the best
fit, but the qualitative research proved differently. However, using the MMGP-Prado as its
original form, most likely no Portuguese renovation and remodelling PBF would achieve a
satisfactory level. Moreover, this does not match what was found to be the most critical
success metric, “profit”. However, most interviewees represented companies that existed
for at least 10 years, and all had very satisfactory financial results.

These are the reasons for suggesting changes to the MMGP-Prado model, specifically
to the point system. This way, the new model will be fit for assessing these organisations.

4.2.2. Changes Made to the MMGP-Prado Model and Comparison Results of Before and
After

As mentioned in the previous sub-section, changes will be produced to the classifica-
tion system. The original MMGP-Prado has only one scale. The scores are as follows on the
five answer options (a to e): a-10; b-7; c-4; d-2; e-0.

The MMGP-Prado dimensions have a per level maturity saturation, as shown in
Table 3.
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Table 3. Dimensions saturation by maturity level according to the original MMGP-Prado model.

2nd Level— 3rd Level— 4th Level— 5th Level—
Known Standardised Managed Optimised
PM competencies 40% 13.33% 8.33% 20%
Technicaland 10% 0% 10% 20%
contextual competencies
Behavioural 10% 3.33% 8.33% 15%
competencies
PM Methodology 10% 48.33% 15% 10%
Informatisation 15% 8.33% 5% 15%
Organisational structure 5% 23.33% 18.33% 15%
Strategic alignment 10% 3.33% 35% 5%

Considering the results from the interviews, the change suggested will focus on the
scores of the multiple-choice options; five scales were developed to be applied according to
the dimensions’ relevance for each question:

(I) a-17.5; b-12.5; ¢-7; d-3.5; e-0

(II) a-15; b-10.5; c-6; d-3; e-0

(III) a-10; b-7; c-4; d-2; e-0

(IV) a-5; b-3.5; ¢-2; d-1; e-0

(V) a-2.5; b-1.75; c-1; d-0.5; e-0.

The new model’s dimensions proposed by this research have a per level maturity
saturation, as shown in Table 4.

Table 4. Dimensions saturation by maturity level according to the new model.

2nd Level 3rd Level 4th Level 5th Level
Known Standardised Managed Optimised
PM competencies 36.25% 22.2% 6.67% 22.5%
Technicaland 17.5% 0% 15% 30%
contextual competencies
Behavioural 10% 5% 6.67% 15%
competencies
PM Methodology 2.5% 35% 16.25% 2.5%
Informatisation 13.75% 7.5% 1.25% 15%
Organisational structure 2.5% 25% 11.67% 10%
Strategic alignment 17.5% 5% 42.5% 5%

As shown in Tables 3 and 4, we can confirm the following: according to the results
from Tables 3 and 4, it is now possible to reorganise the dimensions’ relevance.

The model in its original version gives more relevance to some dimensions over others,
as shown in Table 5.

By the success metrics and characteristics identified in the qualitative research, the
following conclusions can be pointed: the manager must have a thorough knowledge of
the specific segment of construction—renovation and remodelling, in terms of business.
Furthermore, the manager must be a good performer in strategic management and have a
high cumulative experience in managing these projects.

Because of these conclusions, it is justifiable to over-weigh the following dimensions:
strategic alignment; technical and contextual competencies; over the following dimensions:
methodology; and organisational structure.
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Table 5. Dimensions relevance: MMGP-Prado vs. New Model.
MMGP-Prado Relevance Dimensions New Relevance
2 PM competencies 1
4 Strategic Alignment 2
6 Technical and co'ntextual 3
competencies
1 PM methodology 4
3 Organisational structure 5
5 Informatisation 6
7 Behavioural competencies 7

5. Overall Conclusions, Limitations, and Future Research

This research aimed to develop a tool for Portuguese renovation and remodelling PBFs
to assess and enhance their PM capabilities and deliver more successful future projects.
Documental research took place and concluded with three specific terms:

e  First, a categorisation that best fits these organisations and their projects. By that, it
pointed to the “Craft PBFs” category proposed by Whitley [29];

e  Second, a project success definition for these specific projects. The documental research
pointed to the definition proposed by Archibald and Prado [5];

e  Third, the critical factors that enhance or undermine a PMMM to assess these specific
organisations. They were found over some conclusions made by the following authors:
Backlund et al. [17]; Guangshe et al. [18]; Sarshar et al. [19]; Santos et al. [9]; and
Khoshgoftar and Osman [64].

Qualitative research was performed through a semi-structured questionnaire and
content analysis to confirm these conclusions. Qualitative research findings pointed to
a 50% match with the “Craft PBFs” category. The documental research identified an
almost perfect match with the project success definition. Because of these findings, the
researchers concluded that the MMGP-Prado was not an ideal fit to assess PM capabilities of
Portuguese renovation and remodelling PBFs. Those were the reasons behind developing a
new model by adapting the MMGP-Prado point system to fit the Portuguese renovation
and remodelling PBFs assessment needs.

This work showed that it is possible to assess the PMM of those organisations through
this new model, although some limitations have arisen; the MMGP-Prado has a significant
limitation. It is possible to attain levels 4 and 5 only after 24 months of consolidated and
active PMMM practices. We disagree because simply hiring an experienced resource will
bring immediate cumulative experience, severely impacting the organisation’s performance
from the start or in a short time. Additionally, the third edition of the MMGP-Prado
questionnaire did not relate to procurement or communications knowledge areas. These
areas are essential for these organisations because of their direct relationship with their
multidisciplinary nature. Furthermore, the subsequent need to efficiently manage this
element strongly impacts the “speed of execution” (referring to the above third edition); the
“behavioural competencies” dimension does not have much relevance within the model.
This research strongly indicated this dimension as the third most relevant to assess these
PBFs.

In terms of limitations, the fact that the researchers could not find information about
the vast majority of the PMMM identified may have conditioned the outcomes of this
research. Another limitation was related to the interviewees showing a certain degree
of unfamiliarity with PMMMs. It is important to highlight that most interviewees have
accumulated skills and technical knowledge in engineering to the detriment of management.
In addition, it is essential to mention the exploratory nature of this research. This work’s
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findings need confirmation through more direct and structured interviews and fieldwork,
although some key elements were identified here.

In future work, developing a new questionnaire should consider that project success
is mainly profitable for these organisations. Because of that, the researcher must adapt the
language accordingly.

This research clearly showed budgeting as a critical process for these organisations’
business models and a strategic means to conduct business.

Additionally, the experience was referred to time and again by the interviewees: expe-
rience in budgeting; experience in implementing solutions; resource experience; experience
in a strategic sense (cost of opportunity on budgeting—which projects to win or not). This
mentioned experience is tacit knowledge, which is difficult to transfer, and considered
of utmost importance for construction project success, as found in the literature review.
These research findings strongly support this concept and those conclusions. Furthermore,
these terms quickly fall under the determination of the economy of experience. Similar to
the term economy of scale, this means that with more experience comes the execution of
tasks more quickly, better, and more efficiently. It means that the organisation will be more
mature and, therefore, more efficient in terms of PM.

Finally, this research is of great scientific value because it is among the few that studied
PMMM on the specific segment of renovation and remodelling construction companies.
Organisations that are typically small in size are not targeted for research. Usually, only big
construction projects or multinational construction companies are frequently targeted for
study, so this article brings novelty and overall, opens a precedent.
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Appendix A
Table A1l. Comparison table for the 32 identified PMMM.
Model Structure Maturity Assessment Method Model Help and Support
Maturi A Weakn;sses Conti Improvement Auth Iterations or
Maturity Model N° of Levels D aturity ssessment an ontinuous Opportunities uthors Version
efinition Cost Strengthes Assessment Prioritisati Availability P
Identification rioritisation Continuity
1 ISO/IEC 15504 6 Yes High Yes Yes Yes High Yes
2 CMMI—SEI 5 Yes High Yes Yes Yes High Yes e v
3 Model-driven Development (MDD) 5 No ? Yes ? ? Low No
4 ?ﬁé{l\i;]\l?}[a;)ed Verification and Validation Maturity Model 5 No » Yes » » Low No
5  Documentation Process Maturity Model 4 No ? No No ? Low No
6 Business Process Maturity Model (BPMM) 5 No ? Yes ? ? Low No
7 OMG Business Process Maturity Model B No Medium Yes Yes 7 Medium No
8  Gartner BPM Maturity Model 6 No Low Yes ? ? Medium No
9 Group IT Controlling (GITC) Maturity Model 6 No ? No ? ? Medium No
10 IT Capability Model Framework (IT-CMF) 5 Yes High Yes Yes Yes High Yes
11  Business-IT Alignment Maturity Model 5 No ? No ? ? Medium No
12 TheIT Service CMM 5 No ? No ? ? Medium No
13 Records Management Maturity Model 5 No ? No ? ? Medium No
14  Gartner Enterprise Information Management Maturity Model 5 No ? No ? ? Low No
15  Research Data Management (RDM) Maturity Model 5 No ? Yes ? ? Low No
16  Enterprise Content Management (ECM) Maturity Model 5 No ? No No ? Low No
17 Digital Asset Management (DAM) Maturity Model 4 No A No No No Low No
18  Asset Management Maturity Model 6 No Low Yes Yes ? Medium No
19  Risk Maturity Model 4 No ? No No No Low No
20  COBIT Maturity Model 6 Yes High Yes Yes Yes High Yes
21  Information Governance Maturity Model 5 No Medium Yes Yes ? High No
22 Stanford Data Governance Maturity Model 5 No ? Yes ? ? Medium No
23 OPM3 (PMI) - Yes Low Yes Yes Yes (medium) High Yes
24 P3M3(OGC) 5 Yes High ? ? Yes (low) High Yes
25 Prince2 Maturity Model (P2MM—OGC) 5 (autor refere 3) Yes (medium) High ? ? Yes (low) High Yes
26 PMMM (Kerzner) 5 Yes (medium) Low Yes Yes Yes (medium) High Yes
27  PM2 (Berkeley) 3 Yes (medium) High Yes Yes ? Low ?
28 PMMM (Anderson) - Yes (medium) Medium Yes Yes Yes (medium) No No
29 FAA-CMM (SEI) 5 Yes (medium) Medium Yes Yes Yes (medium) Medium Yes
30 SPICE 5 Yes (medium) Medium Yes Yes Yes (medium) Medium Yes
31 PMS—PMMM B No ? No Yes Yes (low) ? ?
32  MMGP—Prado 5 Yes Low Yes Yes Yes (low) Low ?
Legenda: Proenca & Borbinha (2016) [68] v C—Article theme is construction project management

Prado (2012) [65]
C—Sarshar et al. (1999) [19]
C—Santos et al. (2019) [9]

Pinto (2013) [7!

0]

Berssaneti & Carvalho (2015) [71]
Hilson (2003) [72]

C—Dragoni Jr
C—Neto et al.

& Ghobril (2020) [21]
(2019) [20]

C—Kwak et al. (2015) [22]
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Table A2. Comparison table of identified maturity models applied to construction.

Variable\Model OPM3 P3M3 MMGP-Prado SPICE
Underlying Standard PMBoK 6 PRINCE2 PMBoK SI'g?NCEZ ¢ PMBOK 1
. <o 5 levels measured in
Rating type 4 levels measured in % 5levels . 5levels
points
Control management, Technical and Repitable requirements
. contextual
. beneficial management, . management,
Methodologies, . . competencies, PM . C
financial management, organisational focus
resources, methodology, L
. stakeholders .9 processes definition,
. help/support, strategic . computerisation, s
Key areas of action . management, risk i quantitative
alignment, and organizational
. management, . management processes
organisational o structure, behavioural L9
organisational . acquisition, and defects
knowledge competencies, PM .
management, resource . prevention
competencies, and S
management A optimisation
strategic alignment
Strategic alignment Yes - Yes -
Organisational culture No - Yes -
Appl'lc'ablllty and Medium - Simple -
usability
.Contmuous Yes _ Yes }
improvement
Table A3. Documental research conclusions summary.
Dimensions Success Metrics Projects and PBF Characteristics

(Prado, 2012) [65]

(Archibald & Prado, 2015) [5]

(Whitley, 2004) [29]

Technical and contextual competencies

Customer satisfaction

Multiple projects

PM Methodology

Financial result

Incremental innovation

Computerisation

Zero accidents and zero
technical/judicial /labour pendencies

Stable, reliable and specialized workforce

Organisational structure Schedule Low singularity
Behavioural competencies Cost Short term projects
PM competencies Scope Cumulative learning

Strategic alignment

Low client involvement

Present solutions in short period of time
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Table A4. Conceptual map of the interview script.

Question

Justification

1 How did your relationship with the construction sector begin? . . .
. . . . . Interviewee characterisation questions
2 Can you give me an insight into how your career in this sector has gone so far?
. . . . . Project management methodologies: (Carvalho et al., 2005; Frame, 1999; ISO, 2017; Miklosik, 2015;
?
3 Of the construction organisations you have passed through, how did they manage their projects? PMBOK® Guide—Sixth Edition, 2017) [43,66,67,69,73]
Constru.chlon companies are considered “Industries O.f Origin” in term.s of their PBF classification, and PBF characterization: (Archibald, 2013; Canonico & Soderlund, 2010; Chen et al., 2019; Cooke-Davies &
as such it is expected that they are better adapted to implement a project management methodology. . . s . N . . ]
4 From vour experience in the sector and specifically in the national market. do vou agree with this Arzymanow, 2003; Gareis & Huemann, 2000; Lindkvist, 2004; Miterev et al., 2017; Pretorius et al., 2012;
Y p P y doyouag Soderlund, 2014; Turner, 2007; Whitley, 2004) [2—4,24-31]
statement?
5 The construction sector can be divided into several segments. As you know the segment with
importance for the study is rennovation and remodelling. What do you know about this segment? Rennovation and remodelling segment: (AICCOPN, 2019, 2020, 2022; Cruz et al., 2019; DGOTDU, 2004)
6 How do you consider the rennovation and remodelling segment to be similar and different compared  [11-14,74]
to the other segments?
7 The notion of success is of paramount importance to this study. For you, what does success of the . . ) . ) . ) ]
management of rennovation and remodelling projects mean? Construction project success.. (Archibald & Prado, 2015; Atkinson, 1999; C.h.en gt al., 2019; Collyer &
Warren, 2009; Cooke-Davies, 2002; Love & Josephson, 2004; Munns & Bjeirmi, 1996; Murray &
. ® oy : i . . .
You have been part of or led construction projects that have been considered as a success or partial Chapman, 2903’ PMBOK Gmde:_SIXth Edmor?’ 2017; .Pollack etal, 2018; Ram, 2019; P. Serrador &
8 success or certainly failure. What are the main reasons you give for considering that a construction Tu'ﬁ'}er, 2014,lShenhar et al., 1997; Shenhar & Dvir, 2007; Thomas et al., 2008; Turner & Zolan, 2012;
project can be considered a success? Williams et al., 2015) [1,2,5,35-46,75,76]
Relationship between success and PMMM: (Bresner & Hobbs, 2013; Christoph & Konrad, 2014;
As you know, the subject of this dissertation focuses on the application of project management Cooke-Davies & Arzymanow, 2003; Grant & Pennypacker, 2006; Grobler & Steyn, 2006; Ibbs et al.,
9 maturity models in rennovation and remodelling companies. One of the propositions about PMMMs  2007; Jugdev & Thomas, 2002; Kerzner, 2016; Labuschagne et al., 2008; Mullaly, 2006; Mullaly &
is that the higher the level of maturity, the higher the probability to conclude projects successfully. Thomas, 2010; Nieto-Rodriguez & Evrard, 2004; Prado, 2016; Prado et al., 2013; Santos et al., 2019;
From your experience, do you agree with this statement? Sonnekus & Labuschagne, 2004; Sukhoo et al., 2005; Yazici, 2010)
[3,6,9,47,49,50,52,53,55-58,60,61,63,77,78]
PM Maturity Models: (Andersen & Jessen, 2003; Archibald & Prado, 2015; Backlund et al., 2014;
Berssaneti & Carvalho, 2015; Carvalho et al., 2005, 2000; Christoph & Konrad, 2014; Crosby, 1979;
What do you know about maturity models? What about maturity models in project management? Gareis & Huemann, 2000; Guangshe et al., 2008; Hillson, 2003; Humphrey, 1989; Kerzner, 2016;
10 What about project management maturity models applied to construction companies? What about Khoshgoftar & Osman, 2009; Mullaly, 2006; OPM3®—Third Edition, 2013; Pinto, 2013; Pinto &

PMMM in rennovation and remodelling PBFs?

Williams, 2013; PMBOK® Guide—Sixth Edition, 2017; Prado, 2012; Pretorius et al., 2012; Proenca &
Borbinha, 2016; Santos et al., 2019; Sarshar et al., 1999; SEI—Software Engineering Institute, 2006)
[4,5,9,17-19,28,43,55,62,64,65,68-72,77,79-85]
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Table A4. Cont.

Question

Justification

11

12

What do you think are the ideal characteristics for a rennovation and remodelling PBF to be able to
undertake a project management maturity assessment?

E no seu entendimento quais serdo as caracteristicas que um modelo de maturidade em gestao de
projetos deve ter para conseguir avaliar a maturidade das empresas de reabilitagao e remodelacao?

Association of PBF competencies with maturity assessment: (Archibald, 2013; Backlund et al., 2014;
Guangshe et al., 2008; Santos et al., 2019; Sarshar et al., 1999) [9,17-19,30]

13

14

PMMMs have been included in the management practices of many PBFs. However, this does not cut
across all sectors of the economy. In particular, the construction sector, which is composed exclusively
of source industries, PBF per excellence, and one of the sectors with the highest number of associated
members of project managers associations worldwide, which is a sector that at the outset would
greatly benefit from its implementation, is one of the sectors with lower effectiveness in the
application of PMMMs. The literature review pointed to contingency factors for PMMM application
in construction companies and I would like to know your opinion about each of them: The
organisational culture; The adaptability of the model to the specificities of the specific case, be it a
project, a portfolio or an organisation, in terms of size, financial status and business model; The
non-use of a PM methodology transversal to the whole organisation; The PM competences being
concentrated in a manager and not in a team; The high degree of engineering competences; The need
to have PM practice in order to be able to carry out PMM assessments; The costs associated to
implementation; The difficulty in implementation; The difficulty in interpretation; The inconsistency
in continuity between versions; The difficulty in obtaining adequate training.

The literature review pointed to enhancing factors for the application of PMMM in construction
companies and I would like to know your opinion about each of them: Online and free tool for
application and analysis of the model; Sectorial approach of the model that can be applied in isolated
sectors, which provides a more detailed action plan; Corporate approach that comprises a more global
aspect, which includes the company as a whole, which promotes a more robust result; Tool that
enables effective improvements in the organizational context; Tool that provides an organizational
structure for projects; Tool that promotes: effective participation of the project team; use of
information systems; use of PM tools and techniques; strategic alignment to project management.

Validation of contingencies and enhancing factors: (Backlund et al., 2014; Guangshe et al., 2008;
Khoshgoftar & Osman, 2009; Santos et al., 2019; Sarshar et al., 1999) [9,17-19,64]

15
16

The construction sector in Portugal, even in these times of pandemic crisis, has shown itself to be
strong and capable. In your opinion, how will the sector develop in the near future?
What do you see as the role of PM and PMMM in this development?

Closing interview questions
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Table A5. Saturation matrix.

Categories

Respondent A

Respondent B

Respondent C

Respondent D

Respondent E

Recommendation

Difficulty of implementation

Team relationship

Versatile workforce

Speed of execution

Execution project

Multidisciplinarity

Lack of PM competencies

Renovation cost Vs. New works cost

High degree of engineering skills

Adaptability of the model

Profit

PM competencies concentrated in a single manager
Relationship between experience and maturity
Targeted solutions

Lack of information about PMMM

Lack of information about PM

Project singularity

Imponderables

Executing entity business model

Experience

Planning

Budgetting

Sectorial approach

Free online tool

Promotes the active participation of the project team
Compliance with the specifications

Need for PM practice

Non-use of a PM methodology transversal to the organisation
Flexibility of the executing entity

Recognition

RERU—exceptional regulation for urban regeneration
Difficulty of interpretation

Promotes the use of PM tools and techniques
Promotes strategic alignment to project management
Construction size

Financial amount

Organisational culture

Promotes the use of information systems

Team availability

Critical path management

Customer follow-up

Limited work accessibility

Difficulty in obtaining training

Implementation costs

Customer satisfaction

Quality

Deadline compliance

More assertive solutions

Employer type

Full or partial execution of the scope

Approach to the works

Executive board management skills

Inconsistencies between versions

Adaptability of PM to the property development segment
Corporate approach

Enables effective improvements in the organisational context
Top management commitment

definition of a renovation and remodelling project
Promotes a project organisational structure
Executing entity manage multiple projects simultaneourly
Little room for negotiation with suppliers

N° of categories

New categories per interview

% of saturation for determining the base

HKAHAXXAHXX XXX AXXAHXXKEAHXKXXAKKXXX XXX XXX KX X XXX KXXX XXX XX XXX

46
46

X

X X X X X X X X X X XX X X X X X X

x

X X X X X X X X X X XX

52

11.54%

X X X X X X X X

HK XX XK XXX XXX XXXXX X X X X

X X X X X X X X X

X X

X X X X

X X X X X X X X

13.33%

KX X X X X

x

XX X X X

XX XK X X

60

0.00%

X X X X X X X

X % X

X X X X x

x X X X X

x

X X X X x xX X X

x

62

3.23%
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Table A6. Overview on the progression of categories.

Initial

Intermediate

Final

Imponderables

Experience

Financial amount

Executing entity business model

Speed of execution

Execution project

Budgetting

Planning

Construction size

Multidisciplinarity

Targeted solutions

Versatile workforce

Project singularity

Recommendation

Customer follow-up

Team relationship

Flexibility of the executing entity

Team availability

Renovation cost Vs. New works cost

Critical path management

Approach to the works

Employer type

RERU—exceptional regulation for urban regeneration

Executing entity manage multiple projects simultaneourly

Little room for negotiation with suppliers

Limited work accessibility

definition of a renovation and remodelling project

1st Reserach Question:
What are the
characteristics of a
renovation and
remodelling project?

Profit

Deadline compliance

Quality

Compliance with the specifications

Customer satisfaction

Recognition

More assertive solutions

Full or partial execution of the scope

2nd Research
Question: What are
the success factors in
renovation and
remodelling projects?

Implementation costs

Non-use of a PM methodology transversal to the organisation

PM competencies concentrated in a single manager

Difficulty in obtaining training

Need for PM practice

Organisational culture

High degree of engineering skills

Difficulty of implementation

Difficulty of interpretation

Adaptability of the model

Inconsistencies between versions

Contingency factors

Free online tool

Promotes the active participation of the project team

Promotes strategic alignment to project management

Promotes the use of information systems

Sectorial approach

Promotes the use of PM tools and techniques

Corporate approach

Enables effective improvements in the organisational context

Promotes a project organisational structure

Enhancing factors

3rd Research Question:
What factors affect the
implementation of
project management
maturity models in
renovation and
remodelling projects?




Buildings 2023, 13, 557 21 0f23

Table Aé6. Cont.

Initial Intermediate Final

Lack of information about PMMM

Lack of information about PM Categories identified
Lack of PM competencies by inductive
Adaptability of PM to the property development segment categorisation: subject
Relationship between experience and maturity matter considered
Executive board management skills relevant

Top management commitment

References

1.  Thomas, M.; Jacques, P.H.; Adams, ].R.; Kihneman-Wooten, J. Developing an Effective Project: Planning and Team Building
Combined. Proj. Manag. J. 2008, 39, 105-113. [CrossRef]

2. Chen, T,; Fu, M,; Liu, R.; Xu, X.; Zhou, S.; Liu, B. How Do Project Management Competencies Change within the Project
Management Career Model in Large Chinese Construction Companies? Int. J. Proj. Manag. 2019, 37, 485-500. [CrossRef]

3. Cooke-Davies, T.; Arzymanow, A. The Maturity of Project Management in Different Industries: An Investigation into Varia-tions
between Project Management Models. Int. ]. Proj. Manag. 2003, 21, 471-478. [CrossRef]

4.  Pretorius, S.; Steyn, H.; Jordaan, J. Project Management Maturity and Project Management Success in the Engineering and
Construction Industries in Southern Africa. S. Afr. J. Ind. Eng. 2012, 23, 1-12. [CrossRef]

5. Archibald, R.; Prado, D. Conceituagao Para o Sucesso. Available online: https:/ /silo.tips/download /mpcm-prado-archibald-
maturidade-brasil-2010-2 (accessed on 2 November 2022).

6.  Grant, K.; Pennypacker, J. Project management maturity: An assessment of project management capabilities among and between
selected industries. IEEE Trans. Eng. Manag. 2006, 53, 59-68. [CrossRef]

7. Prado, D. Maturidade Em Gerenciamento De Projetos, 2nd ed.; Falconi Editora: Nova Lima, Brazil, 2008.

8.  Prado, D. Maturidade Em Gerenciamento De Projetos, 3rd ed.; Falconi Editora: Nova Lima, Brazil, 2015; ISBN 978-85-98254-48-7.

9.  Santos, D.F,; Schramm, F,; Schramm, V.B. Analise Da Maturidade Em Gestao de Projetos de Uma Empresa Da Construgao Civil
Utilizando a Metodologia MMGP. Interfaces Cientificas 2019, 3, 49-64. [CrossRef]

10. Machado, F,; Duarte, N.; Amaral, A.; Barros, T. Project Management Maturity Models for Construction Firms. J. Risk Financ.
Manag. 2021, 14, 571. [CrossRef]

11.  Cruz, C.O,; Gaspar, P; de Brito, J. On the concept of sustainable sustainability: An application to the Portuguese construction
sector. . Build. Eng. 2019, 25, 100836. [CrossRef]

12.  AICCOPN. Conjuntura Da Construgio—Informagio Rapida—]Julho/2020; AICCOPN: Porto, Italy, 2020.

13.  AICCOPN. Conjuntura Da Cpnstrugio—Informagio Rapida—Abril/2022; AICCOPN: Porto, Italy, 2022.

14. AICCOPN. Barometro Da Reabilitagio Urbana No. 103—Julho/2022; AICCOPN: Porto, Italy, 2022.

15. Jensen, P.A,; Thuvander, L.; Femenias, P.; Visscher, H. Sustainable building renovation—Strategies and processes. Constr. Manag.
Econ. 2022, 40, 157-160. [CrossRef]

16. Bardin, L. Andlise de Contetido; Edi¢oes 70; LDA: Lisboa, Portugal, 1977; Volume 22, ISBN 972-44-0020-4.

17.  Backlund, F,; Chronéer, D.; Sundqvist, E. Project Management Maturity Models—A Critical Review. Procedia Soc. Behav. Sci. 2014,
119, 837-846. [CrossRef]

18. Guangshe, J.; Li, C.; Jianguo, C.; Shuisen, Z.; Jin, W. Application of Organizational Project Management Maturity Model (OPM3)
to Construction in China: An Empirical Study. Int. Conf. Inf. Manag. Innov. Manag. Ind. Eng. 2008, 2, 56—62. [CrossRef]

19. Sarshar, M.; Finnemore, M.; Haigh, R.; Goulding, J. SPICE: Is a Capability Maturity Model Applicable in the Construction
Industry? In Proceedings of the CIB W078 Workshop on Information Technology in Construction; In-House Publishing:
Rotterdam, The Netherlands, 1999; pp. 2836-2843.

20. Neto, A.; Santos Jr, B.; Araujo Filho, A.; Souza, A.; Serpa, F. Avaliagao Do Grau De Maturidade Em Gerenciamento De Projetos No
Setor De Planejamento Da Empresa Mf Tecnologia Predial. Eng. Produgdo Vetor Transform. Bras. 2019, 119-132. [CrossRef]

21. Dragoni, H., Jr.; Ghobril, A.N. Proposta de Melhoria Do Desempenho Por Meio Da Maturidade Em Gerenciamento de Projetos.
Rev. Inovagio Proj. Tecnol. 2020, 8, 71-82. [CrossRef]

22. Kwak, Y.H.; Sadatsafavi, H.; Walewski, ].; Williams, N.L. Evolution of project based organization: A case study. Int. ]. Proj. Manag.
2015, 33, 1652-1664. [CrossRef]

23.  Guest, G.; Namey, E.; Chen, M. A simple method to assess and report thematic saturation in qualitative research. PLoS ONE 2020,
15, €0232076. [CrossRef] [PubMed]

24. Canonico, P.; Séderlund, J. Getting control of multi-project organizations: Combining contingent control mechanisms. Int. J. Proj.
Manag. 2010, 28, 796-806. [CrossRef]

25. Lindkvist, L. Governing Project-based Firms: Promoting Market-like Processes within Hierarchies. ]. Manag. Gov. 2004, 8, 3-25.
[CrossRef]

26. Turner, R. Handbook of Project Management; Gower: Aldershot, UK, 2007.


http://doi.org/10.1002/pmj.20079
http://doi.org/10.1016/j.ijproman.2018.12.002
http://doi.org/10.1016/S0263-7863(02)00084-4
http://doi.org/10.7166/23-3-507
https://silo.tips/download/mpcm-prado-archibald-maturidade-brasil-2010-2
https://silo.tips/download/mpcm-prado-archibald-maturidade-brasil-2010-2
http://doi.org/10.1109/TEM.2005.861802
http://doi.org/10.17564/2359-4942.2019v3n3
http://doi.org/10.3390/jrfm14120571
http://doi.org/10.1016/j.jobe.2019.100836
http://doi.org/10.1080/01446193.2022.2045717
http://doi.org/10.1016/j.sbspro.2014.03.094
http://doi.org/10.1109/iciii.2008.182
http://doi.org/10.22533/at.ed.1191904099
http://doi.org/10.5585/iptec.v8i1.16039
http://doi.org/10.1016/j.ijproman.2015.05.004
http://doi.org/10.1371/journal.pone.0232076
http://www.ncbi.nlm.nih.gov/pubmed/32369511
http://doi.org/10.1016/j.ijproman.2010.05.005
http://doi.org/10.1023/B:MAGO.0000015392.75507.ad

Buildings 2023, 13, 557 22 0f 23

27.

28.

29.
30.

31.
32.

33.

34.

35.
36.

37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.

53.

54.

55.

56.

57.

Miterev, M.; Mancini, M.; Turner, R. Towards a design for the project-based organization. Int. |. Proj. Manag. 2017, 35, 479-491.
[CrossRef]

Gareis, R.; Huemann, M. Project Management Competences in the Project-Oriented Organisation; Project Management Institute:
Tokyo, Japan, 2000.

Whitley, R. Project-Based Firms: New Organisational Form or Variations on a Theme? Ind. Corp. Chang. 2006, 15, 77-99. [CrossRef]
Archibald, R. A Global System for Categorizing Projects. In Proceedings of the IPMA Project Perspectives 2013—The annual pub-
lication of International Project Management Association; 2013; Volume XXXV, pp. 6-11. Available online: https:/ /research.usq.
edu.au/download/9e6{605b596f67e58ac9aele3d934ff14cac3a7f4273359a756672532d4777b8 /4783490 / re-perspectives_2013.pdf
(accessed on 2 November 2022).

Soderlund, ]. Project-Based Organizations: What Are They? Newgen: Tokyo, Japan, 2014.

Bryde, D.J. Is construction different? A comparison of perceptions of project management performance and practices by business
sector and project type. Constr. Manag. Econ. 2008, 26, 315-327. [CrossRef]

Alghail, A.; Yao, L.; Abbas, M.; Baashar, Y. Assessment of knowledge process capabilities toward project management maturity:
An empirical study. J. Knowl. Manag. 2021, 26, 1207-1234. [CrossRef]

Marques, ].M.R.; La Falce, J.L.; Marques, EM.ER.; De Muylder, C.F; Silva, ]. T.M. The relationship between organizational
commitment, knowledge transfer and knowledge management maturity. J. Knowl. Manag. 2019, 23, 489-507. [CrossRef]

Love, PE.D.; Josephson, P-E. Role of Error-Recovery Process in Projects. ]. Manag. Eng. 2004, 20, 70-79. [CrossRef]

Murray, P.; Chapman, R. From continuous improvement to organisational learning: Developmental theory. Learn. Organ. 2003, 10,
272-282. [CrossRef]

Atkinson, R. Project management: Cost, time and quality, two best guesses and a phenomenon, its time to accept other success
criteria. Int. J. Proj. Manag. 1999, 17, 337-342. [CrossRef]

Turner, R.; Zolan, R. Forecasting Success on Large Projects: Developing Reliable Scales to Predict Multiple Perspectives by
Multiple Stakeholders over Multiple Time Frames. Proj. Manag. J. 2012, 55. [CrossRef]

Pollack, J.; Helm, J.; Adler, D. What is the Iron Triangle, and how has it changed? Int. J. Manag. Proj. Bus. 2018, 11, 527-547.
[CrossRef]

Williams, P.; Ashill, N.J.; Naumann, E.; Jackson, E. Relationship quality and satisfaction: Customer-perceived success factors for
on-time projects. Int. J. Proj. Manag. 2015, 33, 1836-1850. [CrossRef]

Serrador, P.; Turner, R. The Relationship between Project Success and Project Efficiency. Proj. Manag. ]. 2015, 46, 30-39. [CrossRef]
Ram, J. Quartet of Project Core: Agility, Scope, Time and Cost; IMPA: Colchester, UK, 2019.

PMBOK® Guide. Guide to the Project Management Body of Knowledge, 6th ed.; Project Management Institute: Newtown Square, PA, USA, 2017.
Cooke-Davies, T. The “Real” Success Factors on Projects. Int. . Proj. Manag. 2002, 20, 185-190. [CrossRef]

Shenhar, A.; Levy, O.; Dvir, D. Mapping the Dimensions of Project Success. Proj. Manag. ]. PMI 1997, 28, 5-13.

Shenhar, A.; Dvir, D. Reinventing Project Management: The Diamond Approach to Successful Growth and Innovation. Harvard
Business Press: Boston, MA, USA, 2007.

Ibbs, C.W.; Reginato, ].M.; Kwak, Y.H. Developing Project Management Capability: Benchmarking, Maturity, Modeling, Gap
Analyses, and ROI Studies. In The Wiley Guide to Managing Projects; Wiley: New York, NY, USA, 2004; pp. 1214-1233. [CrossRef]
Kerzner, H. Using the Project Management Maturity Model: Strategic Planning for Project Management, 3rd ed.; John Wiley & Sons, Inc.:
New York, NY, USA, 2019.

Sonnekus, R.; Labuschagne, L. Establishing the Relationship between IT Project Management Maturity and IT Project Success in a
South African Context. In Proceedings of the PMSA Global Knowledge Conference, Johannesburg, South Africa, 10-12 May 2004.
Sukhoo, A.; Barnard, A.; Eloff, M.M.; Van der Poll, ].A. An Assessment of Software Project Management Maturity in Mauritius.
Issues Inf. Sci. Inf. Technol. 2005, 2, 671-690. [CrossRef]

Prabhakar, G. What is Project Success: A Literature Review. Int. |. Bus. Manag. 2009, 3, 3. [CrossRef]

Bresner, C.; Hobbs, B. Contextualized Project Management Practice: A Cluster Analysis of Practices and Best Practices. Proj.
Manag. . 2013, 44, 17-34. [CrossRef]

Grobler, P; Steyn, H. Project Management Maturity Models: Does One Size Fit All. In Proceedings of the 2006 PMSA International
Conference, Johannesburg, South Africa, 30 May-1 June 2006; pp. 149-157.

Backlund, E.; Chronéer, D.; Sundqvist, E. Maturity assessment: Towards continuous improvements for project-based organisations?
Int. ]. Manag. Proj. Bus. 2015, 8, 256-278. [CrossRef]

Christoph, A.J.; Konrad, S. Project Complexity as an Influence Factor on the Balance of Costs and Benefits in Project Management
Maturity Modeling. Procedia Soc. Behav. Sci. 2014, 119, 162-171. [CrossRef]

Mullaly, M.E.; Thomas, J. Re-Thinking Project Management Maturity: Perspectives Gained from Explorations of Fit and
Value. In Proceedings of the PMI® Research Conference: Defining the Future of Project Management; Project Management Institute:
Washington, DC, USA, 2010.

Prado, D. A Importancia Da Evolugao Da Maturidade Em Gerenciamento de Projetos. 2016. Available online: https:
/ /docplayer.com.br/8022793- A-importancia-da-evolucao-da-maturidade-em-gerenciamento-de-projetos.html (accessed on
2 November 2022).


http://doi.org/10.1016/j.ijproman.2016.12.007
http://doi.org/10.1093/icc/dtj003
https://research.usq.edu.au/download/9e6f605b596f67e58ac9ae1e3d934ff14cac3a7f4273359a756672532d4777b8/4783490/re-perspectives_2013.pdf
https://research.usq.edu.au/download/9e6f605b596f67e58ac9ae1e3d934ff14cac3a7f4273359a756672532d4777b8/4783490/re-perspectives_2013.pdf
http://doi.org/10.1080/01446190701874413
http://doi.org/10.1108/JKM-03-2021-0180
http://doi.org/10.1108/JKM-03-2018-0199
http://doi.org/10.1061/(ASCE)0742-597X(2004)20:2(70)
http://doi.org/10.1108/09696470310486629
http://doi.org/10.1016/S0263-7863(98)00069-6
http://doi.org/10.1002/pmj.21289
http://doi.org/10.1108/IJMPB-09-2017-0107
http://doi.org/10.1016/j.ijproman.2015.07.009
http://doi.org/10.1002/pmj.21468
http://doi.org/10.1016/S0263-7863(01)00067-9
http://doi.org/10.1002/9780470172391.ch48
http://doi.org/10.28945/859
http://doi.org/10.5539/ijbm.v3n9p3
http://doi.org/10.1002/pmj.21291
http://doi.org/10.1108/IJMPB-05-2014-0047
http://doi.org/10.1016/j.sbspro.2014.03.020
https://docplayer.com.br/8022793-A-importancia-da-evolucao-da-maturidade-em-gerenciamento-de-projetos.html
https://docplayer.com.br/8022793-A-importancia-da-evolucao-da-maturidade-em-gerenciamento-de-projetos.html

Buildings 2023, 13, 557 23 of 23

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

68.

69.

70.
71.
72.
73.
74.

75.

76.

77.
78.
79.
80.

81.
82.

83.

84.

85.

Prado, D.; Archibald, R.; Oliveira, W. O Valor Da Evolu¢ao Da Maturidade Em Gerenciamento de Projetos. 2013. Available online:
https:/ /docplayer.com.br/13560039-O-valor-da-evolucao-da-maturidade-em-gerenciamento-de-projetos.html (accessed on
2 November 2022).

Yazici, H.J. An exploratory analysis of the project management and corporate sustainability capabilities for organizational success.
Int. ]. Manag. Proj. Bus. 2020, 13, 793-817. [CrossRef]

Jugdev, K.; Thomas, J. Project Management Maturity Models: The Silver Bullets of Competitive Advantage? Proj. Manag. J. 2002,
33, 4-14. [CrossRef]

Labuschagne, L.; Marnewick, C.; Jakovljevic, M. IT Project Management Maturity: A South African Perspective. PMSA Conf. 2008
From Strateg. to Real. 2008. Available online: https:/ /remotevoicetechnologies.com/publications/Publications_2000_to_2010/24_
PMSA_2008_Labuschagne_Marnewick_Jakovljevic.pdf (accessed on 2 November 2022).

Mullaly, M. Longitudinal Analysis of Project Management Maturity. Proj. Manag. J. 2006, 37, 62—-73. [CrossRef]
Nieto-Rodriguez, A.; Evrard, D. Boosting Business Performance through Programme and Project Management; PricewaterhouseCoopers:
London, UK, 2004; p. 32.

Khoshgoftar, M.; Osman, O. Comparison of maturity models. In Proceedings of the 2009 2nd IEEE International Conference on
Computer Science and Information Technology, Beijing, China, 8-11 August 2009; pp. 297-301. [CrossRef]

Prado, D. Fundamentos Do Modelo Prado-MMGP. 2012. Available online: https:/ /docplayer.com.br/2934179-Fundamentos-do-
modelo-prado-mmgp.html (accessed on 2 November 2022).

ISO NP ISO 10006:2017; Quality Management 2017. Available online: https:/ /wwwriso.org/standard /70376 html (accessed on 2 November 2022).
Miklosik, A. Improving Project Management Performance through Capability Maturity Measurement. Procedia Econ. Financ.
2015, 30, 522-530. [CrossRef]

Proenca, D.; Borbinha, ]. Maturity Models for Information Systems—A State of the Art. In Proceedings of the Procedia Computer
Science; 2016. Available online: https:/ /core.ac.uk/download/pdf/82202525.pdf (accessed on 2 November 2022).

Carvalho, M.; Laurindo, F,; Pess6a, M.; Laurindo, B. Equivaléncia e Completeza: Analise de Dois Modelos de Maturidade
Em Gestao de Projetos. Rev. Adm.-RAUSP 2005. Available online: https://www.redalyc.org/pdf/2234 /223417392007 .pdf
(accessed on 2 November 2022).

Pinto, ]. 100 Organizational Improvements Using OPM3®. PMI® 2013. Available online: https:/ /www.pmi.org/learning/library/
organizational-improvements-using-opm-5898 (accessed on 2 November 2022).

Berssaneti, F.; Carvalho, M. Identification of Variables That Impact Project Success in Brazilian Companies. Int. J. Proj. Manag.
2015, 33, 638-649. [CrossRef]

Hillson, D. Assessing Organisational Project Management Capability. J. Facil. Manag. 2003. [CrossRef]

Frame, J. Project Management Competence: Building Key Skills for Individuals, Teams, and Organizations; Jossey-Bass: San Francisco, CA, USA, 1999.
DGOTDU. Vocabulario Do Ordenamento Do Territorio; Dire¢ao-Geral do Ordenamento do Territorio e Desenvolvimento Ubano, Ed.;
Colecao In.: Lisboa, Portugal, 2004; ISBN 972-8569-05-X.

Collyer, S.; Warren, C. Project Management Approaches for Dynamic Environments. Int. ]. Proj. Manag. 2009. Available
online: https://www.researchgate.net/publication/222404311_Project_Management_Approaches_for_Dynamic_Environments
(accessed on 2 November 2022). [CrossRef]

Munns, A.; Bjeirmi, B. The Role of Project Management in Achieving Project Success. Int. ]. Proj. Manag. 1996. Avail-
able online: https://notendur.hi.is/viol/The_role_of_project_management_in_achieving_project_success.pdf (accessed on
2 November 2022). [CrossRef]

Kerzner, H. Gestdo de Projetos: As Melhores Priticas, 3rd ed.; Bookman: Porto Alegre, Brazil, 2016.

Yazici, H.J. Role of Project Maturity and Organizational Culture on Project Success. 2010 PMI Res. Educ. Conf. 2010, 1-14.
Andersen, E.S.; Jessen, S.A. Project Maturity in Organisations. Int. ]. Proj. Manag. 2003, 21, 457-461. [CrossRef]

Carvalho, M.; Laurindo, F.; Pess6a, M. Information Technology Project Management to Achieve Efficiency in Brazilian Companies.
RAUSP 2000. Available online: https:/ /www.semanticscholar.org/paper/Information-technology-project-management-to-in-
Carvalho-Laurindo/c26c91d868e18b2368e9c5b63b55{f8c6b821fe6 (accessed on 2 November 2022).

Crosby, P. Quality Is Free: The Art of Making Quality Certain; McGraw-Hill: New York, NY, USA, 1979.

Humphrey, W.S. Managing the Software Process. J. Inf. Technol. 1989. Available online: https://www.witpress.com/Secure/
elibrary /papers/SQM94/SQM94016FU.pdf (accessed on 2 November 2022).

OPM3®—Third Edition. Organizational Project Management Maturity Model, 3rd ed.; Project Management Institute, 2013;
Available online: https://faculty kfupm.edu.sa/MGM /bubshait/project%20management/PDF/opm3KFE.pdf (accessed on
2 November 2022).

Pinto, J.; Williams, N. Country Project Management Maturity Capability. In Proceedings of the PMI® Global Congress 2013—
EMEA, Istanbul, Turkey, 16 April 2013.

SEI-Software Engineering Institute.  Capability Maturity Model® for Development Version 1.2 (CMMI-DEV v1.2); SEL
Pittsburg, PA, USA, 2006.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://docplayer.com.br/13560039-O-valor-da-evolucao-da-maturidade-em-gerenciamento-de-projetos.html
http://doi.org/10.1108/IJMPB-08-2019-0207
http://doi.org/10.1177/875697280203300402
https://remotevoicetechnologies.com/publications/Publications_2000_to_2010/24_PMSA_2008_Labuschagne_Marnewick_Jakovljevic.pdf
https://remotevoicetechnologies.com/publications/Publications_2000_to_2010/24_PMSA_2008_Labuschagne_Marnewick_Jakovljevic.pdf
http://doi.org/10.1177/875697280603700307
http://doi.org/10.1109/iccsit.2009.5234402
https://docplayer.com.br/2934179-Fundamentos-do-modelo-prado-mmgp.html
https://docplayer.com.br/2934179-Fundamentos-do-modelo-prado-mmgp.html
https://www.iso.org/standard/70376.html
http://doi.org/10.1016/S2212-5671(15)01264-2
https://core.ac.uk/download/pdf/82202525.pdf
https://www.redalyc.org/pdf/2234/223417392007.pdf
https://www.pmi.org/learning/library/organizational-improvements-using-opm-5898
https://www.pmi.org/learning/library/organizational-improvements-using-opm-5898
http://doi.org/10.1016/j.ijproman.2014.07.002
http://doi.org/10.1108/14725960410808276
https://www.researchgate.net/publication/222404311_Project_Management_Approaches_for_Dynamic_Environments
http://doi.org/10.1016/j.ijproman.2008.04.004
https://notendur.hi.is/vio1/The_role_of_project_management_in_achieving_project_success.pdf
http://doi.org/10.1016/0263-7863(95)00057-7
http://doi.org/10.1016/S0263-7863(02)00088-1
https://www.semanticscholar.org/paper/Information-technology-project-management-to-in-Carvalho-Laurindo/c26c91d868e18b2368e9c5b63b55ff8c6b821fe6
https://www.semanticscholar.org/paper/Information-technology-project-management-to-in-Carvalho-Laurindo/c26c91d868e18b2368e9c5b63b55ff8c6b821fe6
https://www.witpress.com/Secure/elibrary/papers/SQM94/SQM94016FU.pdf
https://www.witpress.com/Secure/elibrary/papers/SQM94/SQM94016FU.pdf
https://faculty.kfupm.edu.sa/MGM/bubshait/project%20management/PDF/opm3KF.pdf

	Introduction 
	Materials and Methods 
	Results 
	Documental Research Results 
	Characteristics 
	Success 
	PMM and Project Success 
	Enhancing and Contingency Factors 

	Field Research Results 

	Discussion and Model Development 
	Field Research vs. Documental Research Conclusions 
	Adapting the MMGP-Prado to the Portuguese Renovation and Remodelling PBFs 
	Knowledge Areas Intertwined with the Model’s Dimensions—Level of Importance and Weighting 
	Changes Made to the MMGP-Prado Model and Comparison Results of Before and After 


	Overall Conclusions, Limitations, and Future Research 
	Appendix A
	References

