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This paper explores whether organisations in a developing country have
become more mature over time in their project management practices,
and compares the current state to findings from a similar study
conducted in 2010. It thus contributes to the scant literature on project
management maturity in developing countries. Six hundred responses to
a project management maturity questionnaire were used to investigate
the perceived project management success of 9 389 projects. The results
indicated that the perceived average project management maturity
dropped from the 2010 value of 2.88 to 2.64 in 2020. Despite this, most
of the projects surveyed were still perceived as successful.
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Hierdie artikel ondersoek of organisasies in 'n ontwikkelde land meer
volwasse geword het in hulle projekbestuurspraktyke, en vergelyk die
huidige situasie met bevindings in 'n soortgelyke studie wat in 2010
onderneem is. Dit dra dus by tot die skaars literatuur rakende
projekbestuurvolwassenheid in onwikkelende lande. Seshonderd
terugvoere vir 'n projekbestuursvolwassenheid vraelys is gebruik om die
projekbestuursukses van 9 389 projekte te ondersoek. Resultate wys dat
die gemiddelde waargenome projekbestuursvolwassenheid gedaal het
van 2.88 in 2010 tot 2.64 in 2020. Ten spyte hiervan is die meeste

projekte steeds as suksesvol beskou.
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1. INTRODUCTION

Present-day organisations face challenges caused by innovation, increasing complexity, and the evolving
nature of work [1]. In order to remain competitive, companies need to be responsive to these changes [2].
Projects empower a company to adapt to instabilities in the environment. Therefore, several companies
have moved in recent years towards ‘projectised’ structures [3],[4]. There is a general belief that higher
project management maturity levels will result in more successful projects [2]. However, there is an
ongoing debate among scholars about the influence of project management maturity on project success, if
any [2]. The aim of this study is to determine whether organisations in developing countries have become
more mature in their project management practices, and to explore the relationship between maturity and
perceived project success.

In 2010, Pretorius, Steyn and Jordaan [5] reported on how the project management success of engineering
and construction projects in South Africa influenced the project management maturity of the organisations
that carried them out. The reasons for revisiting the study of Pretorius et al. [5] now include the following:

e Pretorius et al. [5] reported that only five of the PMBOK® Guide’s [6] project management knowledge
areas were positively associated with project management success. This study revisits the impact of
project management maturity on project success in all project management knowledge areas, to
determine whether the situation has changed over the past decade.

e In 2010 the majority of the respondents perceived their projects as successful. This study assesses
whether this situation has changed.
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e A decade ago, the average perceived level of project management maturity was 2.88. This study
investigates whether and how this level has changed.

Cooke-Davies and Arzymanow [7] state that it seems reasonable to assume that the longer an organisation
is exposed to pressures to perform, the more likely it is that its project management processes will become
more mature, resulting in a more mature organisation. It is important for an organisation to learn from
previous projects in order to achieve a higher level of project management maturity [8]. Developments in
information and communication technologies made knowledge transfer - including the easy storage and
retrieval of information - possible [8]. Thus over time an organisation should reach a state in which it is
more able to manage its projects successfully (i.e., reach a higher level of maturity) [9]. In the past decade
South Africa and other developing countries have experienced a high turn-over of professionals, which could
have caused problems with knowledge transfer and the loss of ‘lessons learned’ from previous projects.
The value of this study is twofold: it gives an indication of how the 2020 maturity levels in a developing
country differ from the 2010 levels; and it provides an understanding of the impact of project management
practices, which determine an organisation’s maturity, on project success. Moreover, the relationship
between project management maturity and project management success may have been different in
developing countries in the past decade.

Numerous project management maturity studies have been conducted in developed countries. Countries
that have been studied include, but are not limited, to:

e USA[101,[111,12],[13]
e Canada [14],[15]

e North America [14]

o UK[16]

e Germany [2],[17],[18]
e Sweden [19].

A few studies have been conducted in developing countries, such as:
e South Africa [5],[20]
e lran [21].

This study makes an important contribution, in that the focus of project management research is shifting
to developing countries (or emerging markets), which are steadily becoming the drivers of global growth.
Long-term investments in emerging markets have outperformed those in the advanced economies for 15
years [22]. As project management maturity and its effect on project success may differ between developed
and developing countries, it is important to study the impact of project management maturity on project
management success in developing countries.

Limited studies have been done on project management maturity in African countries. Thus this study
contributes by expanding the body of knowledge in this regard. The PMBOK® [6] is still relevant for the
practitioner, and it could be stated that a higher organisational project management maturity could make
a significant impact on project management success, especially in developing countries, as the systems and
infrastructure needed to manage projects successfully are not always in place.

2. LITERATURE REVIEW
2.1. Project management maturity

Project management is intended to make effective and well-organised use of resources to complete a
project within time, scope, and cost [23]. Maturity can be defined as “a specific process of explicitly
defining, managing, measuring and controlling the evolutionary growth of an entity” [24]. Maturity can also
be described as the state in which processes are well-defined, well-managed, fully controlled, and effective
[25]. The notion of maturity suggests that there might be an improvement from one level of competency
to a higher one [26]. Yazici [10] describes project management maturity as the improved capability to
“integrate, assess, and improve project management practices”.
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It is expected that organisations with higher maturity levels will have a competitive advantage, as they are
successful in their project effectiveness and competence [19]. Mature organisational systems and
procedures stimulate the realisation of consistent brilliance in project management [21]. Project-based
companies need to be agile and flexible in an ever-changing context, and maturation creates an improved
understanding of the management, governance, and organising of an organisation over time [27].

2.2. The measurement of project management maturity

The measurement of project management maturity is best illustrated by using the concept of a ladder: an
organisation’s level of maturity moves higher up the rungs of the ladder as its project management
processes and porcedures matures over time. It can be measured through certain stages (i.e., measuring a
fixed number of KPIs/KPAs), from an initial level (a state of relative uncomplicatedness or ‘naivety’) up to
an ending level (i.e., the ‘level of perfection’ and of intricacy and thoroughness) [21],[26],[28]. Thus
organisations functioning at a low maturity level practise project management in an informal manner, and
processes (even though they had been documented) are commonly improvised. Managers at this level
(informally referred to as ‘firefighters’) tend to solve problems straight away, and deadlines and costs are
exceeded more often than not [25],[29]. Organisations operating at higher maturity levels have more formal
structures and process controls in place [25],[29].

However, it is not essential for every organisation to operate on the ‘highest’ level of maturity in every
project management knowledge area. The notion of an industry-specific ‘ideal’ level of maturity has been
suggested by Christoph and Konrad [29]. From another perspective, it could be said that becoming mature
is not an end target that will be reached by everyone; it is a sought-after goal that is constantly moving
[30].

Nicholas and Steyn [31] state that maturity models fall into three groups:
e Technical delivery models;

e Project management process models; and

e Total organisation models.

Most project management maturity models use the Software Engineering Institute’s ‘capability maturity
models’ (CMMs) as foundation: practices are evaluated against standard measures [32],[33]. These maturity
models commonly consist of five linear stages [32]:

Level 1: Initial (ad hoc)

Level 2: Repeatable (planned)

Level 3: Defined (organised)

Level 4: Managed (integrated)

Level 5: Optimised (adaptive, sustained)

Studies show that around two-thirds of organisations are rated at levels 1 or 2 on the project management
maturity scale. The petrochemical and defence industries are comparatively more mature than companies
in the fields of insurance, finance and health services, pharmaceutical research and development, and
telecommunications [31].

In a study that surveyed 75 organisations, Yazici [10] found that their average maturity level was 2.27 (out
of a possible 5), and ranging between 1.93 and 2.6. The study found that the project management
knowledge areas of cost, risk, and human resources were the critical focus areas that needed attention in
respect of standardisation, which would ultimately lead to a higher maturity level. In a study using PM
Solutions’ project management maturity model, Grant and Pennypacker [13] found a median maturity level
of 2 across different industries and companies.

2.3. Maturity models

According to the PMI [34], a maturity model is an organised group of components that define the features
of successful processes or products. Maturity models are extensively used in project management to
stimulate constant process/system improvement and to calculate an organisation’s level of project
management maturity - an emerging topic that has been gaining scientific relevance. Reis et al. [25], in
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their bibliometric analysis of publications relating to maturity models from 2004 to 2014, found that the
term ‘maturity model’ is most often used in science-based publications, and mainly in computer science,
engineering and business, management, and accounting.

Although the first maturity models were developed in the mid-1990s, the notion of allocating levels of
maturity to project management stems from the disciplines of quality and process management and the
management of software engineering projects [18]. In 2006, Mullaly [14] estimated that more than 30
project management maturity models were available, while in 2013, Igbal [35] referred to about 60
different models.

Maturity models include, but are not limited to:

e  Capability maturity model (CMM) and capability maturity model integration (CMMI) [33]
e Project management process maturity model [11],[36]

e Portfolio, programme and project management maturity model (P3M3) [37]

e Project management maturity model [38]

e Organisational project management maturity model [39]

e  PRINCE2 maturity models [40]

e  Prado-PMMM [39] and the project management competence model [41]

e Berkeley PM process maturity model [11],[12]

e PM Solutions project management maturity model [12].

Project management maturity models are usually associated with project management bodies of
knowledge, such as A guide to the project management body of knowledge (PMBOK®) [34], and the emphasis
is on project management knowledge areas [32].

2.4. Project management knowledge areas

The PMBOK® [34] is a widely used and recognised body of knowledge in the South African project
environment. Therefore, this study used the PMBOK’s concept of project management knowledge areas.
This was also used in the study by Pretorius et al. [5] that the current study uses as a point of reference.
The PMBOK® [34] defines project management knowledge areas as “fields or areas of specialisation that
are commonly employed when using projects”. A project management knowledge area is therefore “a set
of processes with a particular topic in project management”.

The questionnaire used to conduct this study mapped the nine project management knowledge areas listed
in the 2009 PMBOK® Guide [42] against the five maturity levels given in the Software Engineering Institute’s
capability maturity model (CMM). The project management knowledge areas at that time were project
integration management, project scope management, project time management, project cost
management, project quality management, project human resource management, project communications
management, project risk management, and project procurement management.

The authors are aware that the project management knowledge areas have since been extended to ten by
adding project stakeholder management; but, in order to ensure comparability with the 2010 study, this
paper only reports on the findings that were based on the nine knowledge areas listed above.

Not all of the project management knowledge areas have the same level of maturity in organisations.
Besner and Hobbs [43] found that, of the above knowledge areas, risk management seemed to be the most
“unattended area in companies”. Busse et al. [2] agrees; their findings indicate that risk management is
perceived as being the least mature.

Demirkesen and Ozorhon [44] confirm that integration, cost, human resources, communications, risk, and
financial management have a positive effect on project performance. A study by Attakora-Amaniampong
[45] indicated that project cost, risk, and quality management skills affect project success the most. Chou,
Irawan and Pham [46] investigated the influence of project scope, time, quality, human resources, and
procurement management on project success using structural equation modelling. Their study found that
sound communication management is a critical contributing factor to project success.
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2.5. Perceived project management success

Despite the fact that several studies have been conducted on project success factors, many projects are
still failing [5],[47],[48]1,[49]1,[501,[51],[52]. Success means different things to different people [48]. A
person’s personal objectives may influence them to judge a project differently from their team member
[53]. One person could judge a project as a success, while another might regard it as a failure [54]. In the
light of this, this paper refers to the ‘perceived’ success of a project. Nicholas and Steyn [31] define project
success as “hitting a target that floats in a three-dimensional space”, with the dimensions being cost, time,
and performance. “The purpose of project management is to hit the target” [31]. It could be deduced from
this that a project is perceived as successful when the “target has been hit”. Several authors realise,
however, that the ‘iron triangle’ (cost, time, and performance) is an over-simplification
[47],[55],[56],[57],[58].

Kendra and Taplin [59] say that project management success depends on the following four dimensions:
e  “The skills and competencies of the project manager,

e organisational structure,

e measurement systems, and

e management practices that represent an organisation’s culture.”

For the purposes of this study, project management success was self-defined by the respondents.
3.  HYPOTHESES
The hypotheses, with their supporting literature, are presented below:

Project integration management is essential to coordinate all project management knowledge areas in
order to ensure progress and to address delays and changes in a timely manner [60]. This leads to H1:

H1: The higher an organisation’s level of maturity in project integration management practices, the higher
its likelihood of executing more successful projects.

Project scope management is a crucial function that could have an impact on project success, and that is
considered one of the most vital functions of a project manager [61]. Therefore, H2 states the following:

H2: The higher an organisation’s level of maturity in project scope management practices, the higher its
likelihood of executing more successful projects.

Extending the project execution time (i.e., poor project time management) usually leads to cost overruns,
mostly for the following reasons: additional expenses on personnel, cost escalations of materials, and
paying contract penalties (to name only a few). This very often results in project failures [62]. This leads
to H3:

H3: The higher an organisation’s level of maturity in project time management practices, the higher its
likelihood of executing more successful projects.

The management and control of costs is essential to the success of most projects [63]. Accordingly, H4
states that:

H4: The higher an organisation’s level of maturity in project cost management practices, the higher its
likelihood of executing more successful projects.

An important outcome of quality control is the acceptance or rejection of a project’s milestones or
deliverables. (‘Acceptance’ in this case refers to a successful project phase or ‘end product’ [64].) This
leads to H5:

H5: The higher an organisation’s level of maturity in project quality management practices, the higher its
likelihood of executing more successful projects.
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Despite recent developments in project management methodology, people are still the cornerstone of
projects: they determine the success or failure of a project, for they define project goals, they can
contribute to problems or constraints, or they can provide solutions and opportunities [64]. This underlies
Hé6:

H6: The higher an organisation’s level of maturity in project human resource management practices, the
higher its likelihood of executing more successful projects.

Project communication management is one of the most important tasks of a project manager, and is one
that largely influences a project’s success or failure [65]. This leads to H7:

H7: The higher an organisation’s level of maturity in project communication management practices, the
higher its likelihood of executing more successful projects.

The management of risk is linked to the attainment of an organisation’s objectives and to more projects
that tend to stay within budget, achieve schedule milestones, and produce the specified levels of quality
[66].

H8: The higher an organisation’s level of maturity in project risk management practices, the higher its
likelihood of executing more successful projects.

In a project, the management of procured materials and outsourced work is as crucial as the work done
internally: procured items that exceed budget or schedule or fail to meet quality requirements can cause
cost and schedule overruns, and could ultimately lead to the failure of a project [31]. This leads to H9:

H9: The higher an organisation’s level of maturity in project procurement management practices, the
higher its likelihood of executing more successful projects.

4. METHODOLOGY

The research was approved by the Ethics Committee of the Faculty of Engineering, the Built Environment
and Information Technology at the University of Pretoria. Informed consent was obtained from all
participants. Qualtrics XM Platform™ was used to distribute an online, structured, and self-administered
survey to respondents. The questionnaire was distributed to project/programme/portfolio managers,
project team members, project sponsors/clients, and project stakeholders working in an African project
setting (e.g., regulatory authority, subcontractor, and external party). This demographic was chosen to
ensure that the respondents understood projects fully and held noteworthy positions in the project
environment. In the questionnaire, respondents were asked to base their answers on the outcomes of
projects in their organisations, and to scrutinise recent projects in respect of project success. The
questionnaire comprised mostly Likert-scale questions. To compare this study with that of Pretorius et al.
[5], purposive sampling was again used to distribute the survey questionnaire developed by Sonnekus and
Marnewick [20].

Although the 2010 study was limited to engineering and construction, a wider population was targeted in
order to obtain more data. This did not affect any of the hypotheses, but it did give some indication of how
levels of maturity differed between 2010 and 2020.

4.1. Hypothesis testing

As in the case of the 2010 study [5], non-parametric tests were used to test the hypotheses. This was done
because parts of the study consisted of small sub-groups.

In order to test the hypotheses, the same statistical measures that were used in the 2010 study [5] were
used again. These included the followings tests:

e  Kruskal-Whitney: This test is designed to assess whether population medians are equal among groups.
It is based on ranks rather than means [67].

e  Kolgomorov-Smirnov: This test compares cumulative distribution functions to test the goodness-of-fit
of a given set of data to a theoretical distribution [67].
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e  Shapiro-Wilk Test: This tests the univariate normality hypothesis [68].

However, the Mann-Whitney tests used in the 2010 study were replaced in the 2020 study by Dunn’s non-
parametric multiple comparisons for post hoc testing because of advances in the statistical software used
for the 2020 study.

4.2. Reliability testing

Cronbach’s Alpha measures how well a set of variables measures a single aspect, and it is generally used
as a measure of internal consistency and reliability. The reliability of both the 2010 and the 2020 studies
was confirmed by the Cronbach’s Alpha test (see Table 1). For all of the items, the Alpha was higher than
0.7, indicating that the respondents answered the questions consistently.

5. RESULTS
5.1. Descriptive statistics

As time was of the essence, the authors decided to distribute the questionnaire for a period of 30 days.
After this period the survey was stopped, at which point 600 responses had been received. Although the
questionnaire was sent out to practitioners working on South African projects, they could also report on
projects on which they were working in other parts of Africa.

According to the respondents, the majority of projects were executed in South Africa (52% of all of the
projects). Botswana had the second-highest number of projects (8% of all of the projects), with Mozambique
and Namibia in third place (each 7% of all of the projects). It should be noted that not all of the responses
were complete.

The majority of the respondents came from three industries: engineering, construction, and information
and communications technology (see Figure 1).

In order to replicate the 2010 study [5], the authors used their description of the three categories of project
outcome in their questionnaire:

e Failed: A project that is never finished or does not meet the needs of the client. It delivers little or no
value.

e Challenged: A project that is finalised, but is late, over budget, or does not meet all the needs of the
client. It delivers moderate value - less than was anticipated.

o Successful: A project that is delivered on time, within budget, within scope, and that meets all the
needs of the client. It delivers the anticipated value.

A comparison between the successful, challenged, and failed projects as perceived by the respondents in
2010 and 2020 respectively is shown in Figure 2. In both studies the majority of projects were perceived as
successful. However, in 2020, seven out of ten projects were perceived as successful, compared with only
half of all the projects in 2010. In both studies the minority of projects were perceived as failures. In 2020
only 8% of projects failed, and in 2010 it was only 18%. It should be kept in mind that ‘success’ was self-
defined by the respondents. Since 2010 South Africans have increasingly been made aware of a number of
gross failures, such as at Eskom, a large South African public electricity utility and the largest producer of
electricity in Africa. In comparison with such recently failed projects, even mediocre projects could now
be perceived by respondents as successful, which could explain the increase in the number of projects
between 2010 and 2020 that were perceived to be successful. Another possible explanation could be self-
reporting bias. Project managers are more prone to answer in the affirmative if asked if their project is a
success out of fear that it would be a bad reflection on their skills if they said otherwise.
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Table 1: Cronbach’s Alpha test for the knowledge areas

No. of items Cronbach’s Alpha
Knowledge area 2010 2020 2010 2020
1. Project integration management 7 7 0.931 0.939
2. Project scope management 8 7 0.947 0.930
3. Project time management 8 8 0.954 0.942
4. Project cost management 3 3 0.928 0.934
5. Project quality management 3 3 0.952 0.945
6. Project HR management 7 7 0.922 0.951
7. Project communications management 8 8 0.947 0.961
8. Project risk management 11 11 0.975 0.980
9. Project procurement management 7 7 0.948 0.951
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Figure 1: Industries in which respondents have been involved in projects (2020 study)
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Figure 2: Percentage of projects perceived as successful, challenged, and failed
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5.2 The impact of project management knowledge areas on project outcomes

Contrary to the 2010 study [5], we found that all nine PMBOK® knowledge areas [42] correlated positively
with project outcomes (see Table 2). The four knowledge areas that Pretorius et al. [5] stated did not
correlate with project management success were:

Project quality management,

Project communication management,
Project risk management, and
Project procurement management.

This study confirmed that all of the project management knowledge areas had a significant influence on
project management success. Zwikael [69] states that, although the degree of influence may vary according
to the type of industry and the stage of a project, the nine PMBOK® knowledge areas have an impact on
the outcome of a project.

Table 2: Results of statistical hypothesis testing

Hypothesis

Results
2010

2020

H1

H2

H3

H4

H5

Hé6

H7

H8

H9

The higher an organisation’s level of maturity in project integration
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project scope
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project time
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project cost
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project quality
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project human
resource management practices, the higher its likelihood of executing
more successful projects.

The higher an organisation’s level of maturity in project
communication management practices, the higher its likelihood of
executing more successful projects.

The higher an organisation’s level of maturity in project risk
management practices, the higher its likelihood of executing more
successful projects.

The higher an organisation’s level of maturity in project procurement
management practices, the higher its likelihood of executing more
successful projects.

Supported

Supported

Supported

Supported

Rejected

Supported

Rejected

Rejected

Rejected

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported

Supported
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6.  CONCLUSIONS

The average perceived project management maturity level for all received responses was 2.64. This result
matches the finding of a recent study conducted among 66 German project managers [2] in which,
coincidentally, the project management maturity level was also 2.64. This could be an indication that the
average project management maturity of certain developing countries might be comparable with those of
developed countries. It should be noted, however, that the majority of respondents in this study worked
on projects in South Africa. South Africa may well have more skilled professionals, more standardised
systems, and a more stable economy than some other developing countries. This may limit the
generalisation of the findings to such countries.

The results indicate a 2010 maturity level of 2.64 that differs from the 2.88 value of the 2010 study. Despite
this, most of the surveyed projects were still perceived as successful. A correlation between mature quality,
communication, risk, and procurement management practices and the perceived success of projects was
found in this study. This finding differs from the 2010 study by Pretorius et al. [5]. The reason for this could
be that, since 2010, organisations have managed to standardise some of the control processes for the four
project management knowledge areas mentioned above. In parastatal organisations specifically, the
enforcement of the Public Finance Management Act [70] might have played a role in improving the maturity
of procurement processes in these organisations over the last 10 years. These possible reasons could be a
theme for further investigation.

7. LIMITATIONS AND RECOMMENDATIONS

This study does not take into consideration the particular development approach of the projects surveyed
(i.e., traditional, hybrid, or agile). This aspect of modern projects should be considered in future project
management maturity studies.

Project management success was reported on from the respondents’ point of view (‘success’ was self-
defined). While stakeholder management was excluded from this study for reasons that were stated earlier,
it could be argued that stakeholder management - and especially the client’s perception of value and
project deliverables that are fit-for-purpose - would be of particular importance in the Fourth Industrial
Revolution. This should be addressed in future studies.

Further studies could compare the project management maturity of developing countries with that of
developed countries much more comprehensively. Such studies could also study the effects of factors such
as organisational culture, diversity, socio-economic status, and leadership on project management
maturity; they were not studied in this project, and could be fruitful ground for future studies.
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