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Abstract: Maturity models (MMs) have witnessed exponential increase due to their successful application in several
domains. However, there is an absence of review that guides researchers in developing, applying and validating Public-
Private Partnership maturity models (PPPMMs). This study examines PPPMMs, provides guidance on the topic and
highlights gaps in the literature. A literature search on selected electronic databases was conducted, and the study adopted
the widely accepted Preferred Reporting Items for Systematic Review and Meta-analysis statement (PRISMA). The study
identified a total of four thousand six hundred and eighteen (4,618) studies, and twenty-one studies (2 1Nr) were rigorously
selected. The results revealed PPPMMs as an emerging area of research with a low number — 21 publications since its
deployment for about two (2) decades. Similarly, the findings unveiled a lack of uniformity in conceptualising the terms,
dimensions used, and methodology adopted. This finding is attributed mainly to the limited use of the theoretical lens,
which considerably weakens the model’s theoretical foundation and limits its potential to guide improvement. Additionally,
there are more efforts in developing MMs than applying and validating them. Furthermore, there is an unbalanced focus
on descriptive models over prescriptive and comparative models, which inhibit the model’s potential to guide improvement.
Future work should provide a solid ground to the field using a theoretical lens and focus on prescriptive models with a
strong emphasis on application and validation. This research is the first of its kind that synthesises and brings together
available PPPMMs literature into one place. It also contributes to the body of knowledge by highlighting areas of research
that require immediate attention to enhance the much-needed success of PPP in the post-COVID-19 era.
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1. Introduction literature has reported wide disparity in the infrastructural
gap between emerging and advanced economies, with a
severe deficit in lower and middle-income countries
(LMIC) where basic infrastructures fall short of what is
needed for a decent and sustainable life, let alone economic
prosperity. For instance, one-quarter of the world
population lack access to improved sanitation facilities,
one-eight are without electricity and have restricted access
from an all-season road, more than one-tenth lack
improved sources of drinking water, and uncounted
numbers are unable to access work and educational
opportunities (Rozenberg and Fay, 2019).

Globally, public-private partnerships (PPPs) have proven
to be a potent infrastructure financing and delivery tool and
hence its growing popularity. Despite this increasing
popularity and expected benefits of adopting PPPs, several
researchers have reported mixed adoption and outcome of
PPPs (Miyamoto and Biousse, 2014; Romero, 2015; World
Bank, 2020a) across different regulatory, institutional and
political contexts (Casady et al., 2018; Deloitte, 2007; The
Economist Intelligence Unit (EIU), 2015; United Nations
Economic Commission for Europe (UNECE), 2013;
Verhoest et al., 2014; Verhoest et al., 2015; World Bank,
2021a; Yescombe, 2017). Furthermore, a growing body of
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Consequently, the emergence of the COVID-19
pandemic has further exacerbated the problem of
infrastructure provision in both upper-middle-income
countries (UMICs) and LMICs (World Bank, 2021b).
Additionally, an analysis of 7,249 PPP projects (excludes
privatisation) in 137 LMIC between 1990-2020 in the
Private Participation in Infrastructure Database revealed a
limited number of projects in Sub-Saharan Africa 479
(6.61%) and the Middle East and North Africa 207 (2.86%)
as compared to other regions of the world (Romero, 2015;
World Bank, 2021a). Similarly, the number of PPP
projects in industrialised countries such as the United
Kingdom (800) is more than the combined projects in Sub-
Saharan Africa, and the Middle East and North Africa
(788) (World Bank, 2021a). The emergence of “People-
first PPP” has sought to overcome these deficits by
providing critical infrastructures for a decent and
sustainable life (UNECE, 2018). Still, the current wave of
remunicipalisation that is spreading worldwide has made
many researchers question the effectiveness of PPP in the
public provision of infrastructures (Hall and Hobbs, 2017;
Kishimoto and Petitjean, 2017; Whitfield, 2017).

Umar et al. (2019) have linked the current wave of
remunicipalisations to be related to the increasing failures
of PPP projects. Similarly, Whitfield (2017) reported that
remunicipalisations were associated with poor PPP
performance, construction failure, cost overruns and
delays, excessive operational charges, legal challenges,
and prevention of public policy implementation. To
address these failures, researchers have developed maturity
models to help organisations and countries in this regard.
Babatunde et al. (2016) highlighted the relevance of
maturity assessment on PPP development,
implementation, and performance. Despite this
recognition, limited studies are investigating the maturity
of PPP in emerging economies.

Similarly, a growing number of academic literature has
indicated the significance of maturity assessment in
managing organisations’ results and public provision of
infrastructure and services (Bititci et al., 2015; Deloitte,
2007; Humphrey, 1997). Bititci et al. (2015) investigated
the practical value and usefulness of maturity models in
performance measurement (PM). They revealed that the
use of maturity models (MMs) promotes more significant
levels of organisational learning. Moreover, Babatunde et
al. (2016) asserted MM to enhance the success rate of PPP
project implementation by providing a valuable guide for
assessing a country’s strengths and weaknesses. This
technique provides organisations or governments with a
measuring tool for auditing and benchmarking (Proenga
and Borbinha, 2016; Ruikar et al., 2006) and further
identifies  the  critical issues  for  achieving
maturity/readiness by companies (Ruikar et al., 2006).
Additionally, maturity assessment can minimise the
probability of high-impact failures at the project, program,
or portfolio levels (Project Management Institute (PMI),
2013) and provides a roadmap for continual progression
and improvement (Humphrey, 1997; OGC, 2010).

Despite these potential benefits that MMs could bring
to the field of PPP, especially in the post-COVID-19 era,
there is a lack of studies that appraise and bring together
existing MMs studies into one single place. In contrast,

several researchers have conducted systematic reviews in
other domains, such as software engineering (Garcia-
Mireles et al.,, 2012; Khoshgoftar and Osman, 2009),
business process management (de Bruin et al., 2005;
Tarhan et al., 2016), project management (Khoshgoftar
and Osman, 2009), knowledge management (de Bruin et
al., 2005), education and research domain (Garcia-Mireles
et al., 2012), information technology (Becker et al., 2009;
Pereira and Serrano, 2020; Solli-Sather and Gottschalk,
2010), healthcare (Garcia-Mireles et al., 2012; Maier et al.,
2012), management science, new product development,
and engineering design (Maier et al., 2012), supply chain
and sustainability (Correia et al., 2017). However, little
attention was paid to such reviews within the domain of
PPP. This lack of reviews for authors of PPP Maturity
models has led to new works being developed without a
suitable theoretical base and new terms being developed
for concepts already described elsewhere (Maier et al.,
2012). Additionally, Khoshgoftar and Osman (2009)
highlighted the importance of considering the specific
characteristic of different domains/organisations in
developing generic models. This paper fills the void by
reviewing existing maturity models, providing new
guidance on the topic, suggesting a more rigorous
approach to its development, and highlighting gaps in the
literature.

The study conducted a systematic literature search on
selected electronic databases and adopted the widely
accepted Preferred Reporting Items for Systematic Review
and Meta-analysis statement (PRISMA). The rest of the
paper is structured as follows: Section 2 describes the
methodology used in conducting the research. Section 3
analyses and discuss the findings. While Section 4
summarises the findings of the study.

2. Research Methodology

The exponential growth of published research brings
difficulty in searching relevant literature and, hence the
need for an effective search strategy (Atkinson and
Cipriani, 2018). Thus systematic review addresses this
problem by appraising, summarising, and bringing
together all work (published and unpublished) into one
place using a well-defined and organised process to answer
a specific question (Nightingale, 2009; Tawfik et al.,
2019). Therefore this research adopted this methodology
to give direction on the topic and provide insight into future
research paths in PPP. Nightingale (2009) revealed that
this methodology minimises the effect of selection and data
extraction bias. The main contribution of this paper is to
summarise existing literature about the development,
application, and validation of PPP MMs, provide guidance
on the topic, highlight gaps in the literature and put
together plausible options for successful PPP
Implementation. A preliminary review has led to the
emergence of the following hypothesis:

1) There is no clear terminology of what maturity
encapsulates in PPP maturity literature.

2) There have been more efforts in developing generic
PPP maturity models than specific models that would
address specific problems.
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3) There have been more efforts to develop PPP maturity
models than empirically evaluate them (application and
validation).

4) PPP maturity models are mainly descriptive than
prescriptive or comparative.

5) There has been an unbalanced adoption of the mono
research method in developing, evaluating, and
assessing the maturity model rather than the mixed
research method.

The study was conducted through a six-part
methodology as follows:

2.1. The First Step Involves Locating and Selecting the
Right Literature Source to Search

Any systematic review’s success depends on identifying
and retrieving relevant literature sources (Smith et al.,
2011). Smith et al. (2011) suggest searches in a systematic
review of the literature to be comprehensive. The purpose
is to maximise the possibility of capturing all relevant data
while minimising the effects of reporting biases. In this
regard, the study would include multiple databases such as
SCOPUS, ScienceDirect, Emerald Insight, EBSCOhost,
Google Scholar, and Web of Science. Google Scholar was
added to the list because it provides a robust open-access
database that archives “grey literature,” such as conference
proceedings, thesis, and reports, in addition to the journal
articles (Xiao and Watson, 2019). The aim is to ensure that
the review is comprehensive, thorough, and inclusive. To
further lessen the chances of letting out any relevant paper
in the study, forward and backward searching were
adopted in addition to the electronic database searching.

2.2. The Second Step Involves Identifying Keywords
and Developing the Search String

The study conducted an initial literature review to identify
the searches terms for the literature search. The search
terms were selected based on their relevance to the
research hypothesis. Thus, using the above criteria, the
following relevant keywords were identified; “PPP
maturity models,” “PPP Maturity,” “PFI Maturity,” “PPP
readiness,” “PPP readiness assessment,” “PPP maturity
framework,” “PPP  Governmental Support index
(PPPGSI),” “PPP readiness Framework.” Therefore this
research establishes the following search string:

TITLE-ABS-KEY ((“Public-private partnership” OR
PPP OR “Private finance initiative” OR PFI) AND
(maturity OR “Maturity Models” OR “maturity
Framework” OR Readiness OR “Readiness assessment”
OR “readiness framework OR Capability OR “capability
model” OR “Capability framework” OR “Governmental
Support index” OR GSI)). As for GOOGLE SCHOLAR,
the above search strings were revised, which gave rise to
the second search string, as follows; ((“Public-private
partnership” OR “PPP” OR “Private Finance Initiative”
OR “PFI”) AND (“Maturity Models” OR “maturity
Framework” OR “Readiness assessment” OR “readiness
framework”)).

2.2. The Third Step Involves Establishing the Screening
Criteria System and Conducting the Search

Establishing the inclusion and exclusion criteria involves
setting criteria that would ensure the selection of relevant
papers. The following are the inclusion criteria for the
selection of relevant literature journal articles, proceedings
of conferences, books, governmental and non-
governmental reports, working papers written in English,
whose content includes any of development, application,
evaluation, or validation of PPP maturity/readiness
models, but does not consider date filter. The purpose is to
obtain the widest available literature on PPP maturity
models as possible. Previous studies on maturity models
are limited to journal or conference papers. For example,
Tarhan et al. (2016) and Garcia-Mireles et al. (2012)
limited their review to journal articles and conference
proceedings. In addition to journal articles and conference
papers, Pereira and Serrano (2020) included scientific
magazines in their analysis. Thus, there is a need to widen
the consideration of the literature to obtain comprehensive
studies of PPP maturity models that would be
representative of existing literature. The inclusions of
practitioners’ literature, such as non-governmental and
international consulting bodies, could counterbalance the
academic literature. Consequently, these criteria lead to a
balanced and unbiased literature summary.

The exclusion criteria for this search include all papers
that present maturity/readiness models outside PPP.
Additionally, the keyword search was limited to the article
title, abstract, or author keywords. The purpose was to
select papers relevant to the research question. Moreover,
the study excludes duplicate data from the sample. Equally
excluded from this review are articles for which full texts
were not accessible. The authors conduct searches on each
electronic database, and Fig. 1, the widely accepted
Preferred Reporting Items for Systematic Review and
Meta-analysis  statement (PRISMA), presents the
screening and selection procedure details. This procedure
was in line with the recommendation of Moher et al.
(2009). After the initial screening of the duplicates, the
search reveals four thousand six hundred and nine (4,609)
studies.

2.4. The Fourth Step Involves Screening for Inclusion

This step involves skimming through the abstract and title
of the retrieved articles for relevance and duplication. The
study includes any potential research that appears to
answer the research question or offers guidance; otherwise,
the authors exclude it from the analysis. Similarly, the
authors manually removed duplications in this stage. When
there is doubt about the article’s relevance, the decision
shall be to include rather than to exclude it. A total of
thirty-one (31) studies were deemed relevant, and the full-
text articles were obtained for quality assessment.

2.5. The Fifth Step Involves Reviewing the Content of
the Searched Articles for Quality and Eligibility
Assessment

The authors reviewed the full-text copies of the potentially
eligible papers to evaluate their quality and eligibility for
this study. A careful review excluded a total of eleven (11)
studies due to lack of guidance on literature; similarly, the
study could not find the full text of one (1) article. A total
of twenty-one studies (21Nr) from the initial search make
it to the next stage of full-text analysis.
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2.6. The Sixth Step Involves Data Extraction and
Analysis

After undergoing all the above screening and quality
appraisal, twenty-one studies (21Nr) overall were
reviewed. This stage involves reading the papers in full,
followed by summarising and extracting relevant
information for documentation and presentation purposes.
Thereafter, the data were systematically extracted from
each article and tabulated in appendix 1 to answer the
research hypothesis.
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Fig. 1. PRISMA flow diagram of studies’ screening and
selection

3. Results and Discussions

Presented below are the results of the data extracted from
the literature. Fig. 2 below shows the distribution of the
articles by type of publication. In terms of publication type,

journal articles publication holds the largest share with
eight (8) publications, followed by reports and conference
proceedings with 6 and 4 publications, respectively, while
theses have the least share with one (1) publication. Thus,
a good representation can be seen across publications,
minimising publication bias.

Others, 2

Thesis, 1

Conferen
ce
Proceedi
ng, 4

Fig. 2. Articles by type of publication

3.1. Year of Publication and Continent of Origin of the
Model

Fig. 3 shows the distribution of articles by year of
publication. The figure reveals a low number of maturity
model publications in the domain of PPP (21 publications),
and that only emerged in 2007. There is a steady rise in
publications from one publication per year to its historical
peak of 4 publications per year in 2016 and 2020. The
study attributes this trend to the advent of “People first
PPP,” a new variant of PPP where people’s priority is
placed at the core of public provision of infrastructures
(UNECE, 2018). Similarly, the growing rollouts of
COVID-19 vaccination, together with the increasing hope
of returning to normalcy, have further stimulated interest
in PPP in the second half of 2020 (World Bank, 2021b).
However, there was a noticeable decline in 2017 and a
steady rise till 2020. The apparent decline in 2017 may not
be unconnected with the general discrediting of the model
by the UK government with a decision to abandon the
model (HM Treasury, 2018) and the wave of
remunicipalisation of public infrastructures that are taking
place in Europe, Oceania, and America during the last
15years (Becker, 2017; Hall and Hobbs, 2017; Kishimoto
and Petitjean, 2017; Lobina et al., 2014). Additionally, the
slow pace of PPP between 2008-2013 was attributed to the
global financial crises witnessed between 2007-2009
coupled with European debt crises between 2009-2013,
which further slowed PPP development.

Furthermore, the African continent takes the lead with
the highest publications of six (6), followed by Asia with
five (5). Europe has the second-lowest number of
publications with two (2) publications only, while Russia,
South America, and Australia have no publications. The
result indicated a surprising trend with continents with
low-and middle-income - Africa and Asia outstripping
upper-income continents such as Europe, Oceania, and
America in PPP maturity research. This trend may not be
unconnected  with  the increasing wave  of
remunucipalisation of public services in Europe, Oceania,
and America during the last 15years (Becker, 2017; Hall
and Hobbs, 2017; Kishimoto and Petitjean, 2017; Lobina
et al, 2014). For example, the number of
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remunicipalisation cases in high-income countries has
doubled over the last five years from 41 in 2009 to 81 in
2014 (Lobina et al., 2014), resulting in lesser interest in
PPP and PPP maturity research in these continents. While
PPP in Africa and Asia experienced significant growth
within the same period, for example, from 2004-2012,
investments in PPPs increased by a factor of six, from
US22.7 billion to US134.2 billion dollars in developing
countries (Romero, 2015) hence instigating the need for
more maturity assessment as compared to developed
continents.
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Fig. 3. Distribution of articles by year of publication

3.2. Terminologies and Dimensions Used in PPP
Maturity Literature

The first research hypothesis seeks to verify whether there
is a clear terminology of what maturity encapsulates in PPP
maturity literature. In verifying this argument, we
reviewed the publications in the sample to identify the
terminologies used in PPP maturity research and the
dimensions used in evaluating PPP maturity. Fig. 5 reveals
the various terminologies used in PPP maturity literature
and it ranges from “PPP readiness,” “PPP Maturity,” “PPP
Institutionalization,” “PPP Governmental support index
(GSI),” “The Concordia Partnership Index,” “PPP
environment evaluation” and “Benchmarking
Infrastructure Development Index.”
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Fig. 4. Model distribution by continent

Moreover, from Fig. 5, “PPP readiness” predominates
all labels in PPP maturity research, with 11 out of 21
studies (Al-shareem et al., 2013, 2015; Chileshe and
Kavishe, 2020; Kavishe and Chileshe, 2019; Malik and
Kaur, 2020; Putri and Wirahadikusumah, 2019; Soomro et
al., 2016; UNECE, 2011, 2013; United Nations Economic
and Social Commission for Asia and the Pacific

(UNESCAP), 2014; World Bank, 2016) adopted it. The
second most used terminology is “PPP Maturity,” with 5
out of 21 studies (Babatunde et al., 2016; Casady et al.,
2020; Deloitte, 2007; Phungula, 2008; Rwelamila and
Phungula,  2009) adopted it. While “PPP
Institutionalization” (Casady et al., 2018), “PPP GSI”
(Verhoest et al., 2015), “The Concordia Partnership Index”
(Concordia, 2016), “PPP environment evaluation” (EIU,
2015) and Benchmarking Infrastructure Development
(World Bank, 2020b) have one publication each adopting
it. This result revealed a wider divergence in terminologies
used, with terms such as “PPP readiness,” “PPP Maturity,”
“PPP Institutionalization,” “PPP GSI,” “PPP environment
evaluation,” and Benchmarking Infrastructure
Development interchangeably refers to mean the same
thing.

Furthermore, appendix 1 has identified the dimensions
used to evaluate PPP maturity worldwide. The dimensions
can be seen in varying degrees of detail, as presented in
appendix 1. While majority lump together different
contextual elements, which makes the assessment too
broad, unfocused, and difficult for interpretation. Also, it
is relatively less helpful in guiding organisational learning
and continuous improvement. Few studies used theoretical
perspective, as highlighted in Table 1, to give direction and
to limit the scope of the model (Al-shareem et al., 2015,
2013; Casady et al., 2018, 2020; Chileshe and Kavishe,
2020; Kavishe and Chileshe, 2019; Verhoest et al., 2015).
An appreciable number of papers, 14 out of 21 (Babatunde
et al., 2016; Concordia, 2016; Deloitte, 2007; Malik and
Kaur, 2020; Phungula, 2008; Putri and Wirahadikusumah,
2019; Rwelamila and Phungula, 2009; Soomro et al., 2016;
EIU, 2015; UNECE, 2011, 2013; UNESCAP, 2014;
World Bank, 2016, 2020) did not explicitly use any
theoretical framework. Thus, this finding confirms the
hypothesis that there is no clear terminology of what
maturity encapsulates in PPP maturity research.
Furthermore, the wider divergence of terms and
dimensions used and the limited use of theoretical lens
indicates that maturity research within the domain of PPP
is at an early conceptual stage. The findings also indicate
that most studies are developing models without reviewing
existing models in the PPP domain. This result
corroborates with Maier et al. (2012), who revealed that
researchers introduced new terminologies for concepts
already described elsewhere. This trend is attributed to the
limited use of the theoretical lens, which considerably
weakens the theoretical foundation of the models and
limits their potential to guide improvement. Therefore,
there is a need for uniformity and standardisation in
terms/labels and dimensions used in PPP maturity
research.

3.3. Scope of PPP Maturity Models

The second research hypothesis seeks to verify whether
more efforts exist in developing generic PPP maturity
models than specific models that would address specific
problems. Table 1 revealed two distinct scopes of maturity
models: Generic maturity and Specific maturity models.
Specific PPP maturity models dominated the existing
research with 14 out of the 21 publications, and its scope
ranges from ‘“sectors,” “critical success factors,” and
“people.” In the review, the specific maturity models with
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a scope on “sectors” have transport with two (2) studies
(Putri and Wirahadikusumah, 2019; Soomro et al., 2016)
and social services infrastructure (housing to be specific)
with three (3) studies (Al-shareem et al., 2013; Chileshe
and Kavishe, 2020; Kavishe and Chileshe, 2019).
Additionally, the scope on “critical success factors” range
from studies on institutional factors with four (4) studies
(Casady et al., 2018, 2020; Verhoest et al., 2015; World
Bank, 2020b) to project management with two (2) studies
(Phungula, 2008; Rwelamila and Phungula, 2009). The last
category is the maturity model with a scope on “people.”
This category has two (2) studies related to PPP
stakeholders and practitioners (Al-shareem et al., 2015;
Babatunde et al.,, 2016). While only 8 out of 21
publications exist (Concordia, 2016; Deloitte, 2007; EIU,
2015; UNECE, 2013, 2011; UNESCAP, 2014; World
Bank Group, 2020, 2016) on generic PPP maturity models.
This finding nullifies the hypothesis that researchers are
spending more effort developing generic PPP maturity
models than PPP-specific models that would address
specific problems. This trend may be due to the failure of
the generic model to address the problem arising from its
lumping of different contextual elements, which would
make identification of the problem and interpretation of the
result difficult. It may also be because specific models are
more likely to discern the problem in question than their
generic counterparts.

3.4. The objective of PPP MM Studies

The third research hypothesis seeks to verify whether more
efforts exist in model development than its application and
validation. In verifying this argument, we investigated the
objectives of the existing maturity models and their
research focus. Fig. 6 shows significant differences in the
number of maturity models that focus on model
development compared to model validation. The result
revealed that 71% of the models focused on the
developments and 29% on the application of the models,
while no publication exists with the sole objective of model
validation alone. Thus, this confirms that studies spend
more effort developing maturity models than empirically
applying and validating them. This finding is similar to that
of Tarhan et al. (2016) in the field of Business Process
Management (BPM) and Correia et al. (2017) in the
domain of Information Technology (IT). The result also
reveals that no maturity models exist with the sole
objective of validation in the PPP domain. This result is in
stark contrast to the findings of the IT domain, where
application rather than validation is scarce (Correia et al.,
2017). For instance, out of the 15 articles whose sole
objectives are developments, 11 were deployed for
applications in addition to their sole objective (11 out of 15
articles). While few studies, four (4) articles out of 15
models were validated and applied. Furthermore, one study
by (Deloitte (2007) in which the developed model is
neither validated nor applied. Thus, from the above
discussions, there is the need for future studies to
operationalise PPP MMs by applying and validating them,
as against model creation only, since validation determines
the degree of accuracy of the model in representing reality
(Sornette et al., 2007) and confirms whether the correct
model was build or not (Hahn, 2013). The lack of
validation provides limited evidence by existing studies

regarding the use and usefulness of these models in
practice.

3.5. Purpose of the PPP MM (Assessment or Guidance
View)

The fourth research hypothesis relates to the unbalanced
focus on descriptive over prescriptive or comparative PPP
models. In verifying this argument, we investigated the
research focus of the existing maturity models. Fig. 7
shows the distribution of the publications by model type.
All of the models except two Babatunde et al. (2016) and
Verhoest et al. (2015) evaluate PPP maturity at one point
in time (descriptive); they cannot monitor and guide
improvement over time (prescriptive) nor have provision
to enable benchmarking (comparative). This finding is
similar to that obtained in BPM (Tarhan et al., 2016). Filho
and Waterson (2018) defined a descriptive model as the
model that describes essential or critical attributes that
characterised an organisation at a particular level to
understand the existing situations in the organisation.
Tarhan et al. (2016) defined a prescriptive model as the
model that describes defined practices through a
maturation path and guides how to move from a lower
maturity state to a higher one.

Using the above definitions, 19 out of 21 of the models
exhibit descriptive properties (use in assessing ‘“‘as-is”
situation without offering a roadmap for improvement to
higher levels while only two models, Babatunde et al.
(2016) and Verhoest et al. (2015) exhibited prescriptive
properties (offer guidance on how to improve the
capabilities of PPP critical success factors). It is
noteworthy to mention that the model by Babatunde et al.
(2016) is limited in scope to PPP stakeholders and 14
critical success factors, lacks theoretical underpinning and
does not follow the rigorous scientific approach in
selecting dimensions/key indicators. In contrast, Verhoest
et al. (2015)’s model is limited to formal institutional
elements and does not consider the informal institutional
elements. Thus, from the above findings, we can see the
dominance of the assessment view (Models based on
descriptive features) in PPPMMs over the guidance view
(models based on prescriptive properties). This trend
severely limits the potential of the model to guide
improvement. Thus, there is a need for more research on
PPP MM that would focus on prescriptive models.

3.6. Methods of Model Development, Evaluation, and
Assessment

The fifth research hypothesis relates to the unbalanced
adoption of the mono research method in the development,
evaluation, and assessment of the maturity model rather
than the mixed method. In verifying this argument, we
investigated the research methodology of the existing
maturity models. Fig. 8 shows the distribution of the
publications by their methods of development, evaluation,
and assessment. The result revealed that literature review
is the most dominant method of MM development, 8 out
of 21 papers, followed by mixed research method, 4 out of
21 papers, while theory-building case-based analysis was
the least method for developing the model, 2 out of 21
papers. It is noteworthy to mention that the mixed research
method involves using more than one approach to develop
a model. Putri and Wirahadikusumah (2019) used
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literature review and preliminary analysis, EIU (2015)
used literature and workshop, and UNECE (2013) used
literature review, pre-visit questionnaire, and consultation
with experts in the development of their maturity model.

In evaluation, consultation with experts dominates the
models’ evaluation procedure (3 out of 21), followed by
documentation review and mixed methods with one paper
(1) each. About four-fifths of the publications were rarely
evaluated (16 out of 21). This result confirms the findings
of Figure 4 that PPPMMs are scarcely validated, and this
signifies that existing studies attach less importance to the
accuracy of the model’s outcome than the model
development and its usage.

The mixed research methods (a combination of more
than two (2) methods) dominate the assessment procedure
(7 out of 21), closely followed by the questionnaire
methods (6 out of 21), while consultation with experts was
the least method (1 out of 21). Three publications used a
comparison to assess the maturity models; e.g., Rwelamila
and Phungula (2009) used OPM3 and PMMM to assess the
project management maturity of South African public
institutions. Casady et al. (2018) used two maturity models
in assessing the maturity of US PPP markets. Similarly, it
is worthy to note that the mixed method is the only method
that enjoyed widespread usage across the development,
evaluation, and assessment with 4, 1, and 7 papers,
respectively. Consultation with experts seems to be an
emerging method of choice with usage across evaluation
and assessment (2 stages) with 3 and 1 papers,
respectively.

Thus, the results relatively confirm the hypothesis that
the mono research method dominates the model
development  (literature review) and evaluation
(consultation with experts), while the mixed research
method dominates the assessment of PPP maturity models.
However, the mixed research method is the only method
that enjoyed wide usage across the three stages. Rwelamila
and Phungula (2009) used a combination of literature
review, case study, questionnaire, and open-ended
structured interview, UNECE (2013) used consultation and
pre-visit questionnaire, while EIU (2015) used interview,
questionnaire and document analysis, e.t.c., as mixed

PPP environment evaluation

The Concordia Partnership Index

Benchmarking Infrastructure Development Index
PPP GSI

PPP insitutionalization

PPP Maturity

PPP readiness

methods of their choice in the assessment of models.
Hence, the study observes a trend in the PPP model
development, evaluation, and assessment. Also, the trends
revealed the dominance of literature review in the
development process, consultation with experts in the
evaluation process, and mixed research methods in the
assessment process.

4. Conclusions

The paper conducted a systematic literature review of MM
in the domain of PPP. The purpose is to give insights into
the development, evaluation, and validation of MMs in
PPPs. The study utilised the widely accepted Preferred
Reporting Items for Systematic Review and Meta-analysis
statement (PRISMA). A total of four thousand six hundred
and eighteen (4,618) studies and twenty-one studies (21Nr)
were rigorously selected. The results revealed that
PPPMM is an emerging study area with a few (21
publications) documented since 2007.

Furthermore, the presence of diverse terminologies
with wide variations in their meaning demonstrates a lack
of sufficient understanding of the concept. Moreover, the
findings revealed the absence of uniformity in the
conceptualisation of the terms, dimensions used, and
methodology adopted, which considerably weakens the
theoretical foundation of the models and limits the
potential of the model to guide improvement. Additionally,
the result indicates a higher focus on model development
over model application and validation. Concurrently, the
finding revealed an unbalanced focus on descriptive
models over prescriptive and comparative models, which
severely limited the model’s potential to guide
improvement. Finally, the study partially confirms the
hypothesis that the mono research method dominates the
model development (literature review) and evaluation
(consultation with experts). In contrast, the mixed research
method dominates the assessment of PPP maturity models,
which affects the reliability, accuracy, and value of the
models in practice. Therefore, this paper contributed to the
literature by synthesising and combining existing
PPPMMs studies, highlighting their developments,

applications, and validations challenges. Thus the need for
future studies to address these downsides if there are to
impact practice.

Fig. 5. Terminologies used in PPP maturity research

Table 1. Scope of PPP MMs and their theoretical lens
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Fig. 8. Methods of model development, evaluation and assessment

4.1. Policy and Managerial Implications

According to the findings of this research, the significant
challenges of maturity models in the public-private
partnership are lack of empirical validation, lack of a
roadmap for improvement, lack of an underlying
theoretical base resulting in lack of direction, and difficulty

in interpreting the results of the model. Furthermore,
another challenge is the lack of a rigorous scientific
process in developing the models. These challenges have
significantly inhibited the potentials of the models to guide
improvement and affect the accuracy, reliability, validity,
and widespread use of the model in PPPs. Therefore, the
study suggests policymakers, regulators, financiers,
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lenders, development finance institutions, and multilateral
financial institutions focus on prescriptive models that
guide improvements. Such a model should be empirically
validated and should utilise rigorous scientific tools such
as the Fuzzy Delphi method (FDM) and analytical
hierarchy process (AHP) in screening, establishing, and
prioritising the variables rather than using literature review
only in developing the model. Additionally, a solid
theoretical underpinning should be provided to the models
to light up the pathways and avoid non-uniformity in the
dimensions used that currently affect PPP performance.

4.2. Limitations and Future Research Directions

This research has some limitations regarding its sources of
literature, its exclusion and inclusion criteria. It is pertinent
to indicate that only the following databases, viz:
SCOPUS, ScienceDirect, Emerald Insight, EBSCOhost,
Google Scholar, and Web of Science, were included in the
study. There is a possibility of missing some articles within
or outside the selected databases during the searching
processes. Also, the tendency of missing some articles due
to the search strings used for this study is equally possible.
Therefore, the study suggests that future work should
broaden the databases and search strings to see if different
results can be obtained. Similarly, there is a limitation on
the selected articles being used in the domain of PPP. Thus,
generalisation of the conclusion to other domains may not
be applicable. In the same context, there is a need for
uniformity and standardisation in terms/labels and
dimensions used in PPP maturity research. Researchers
can achieve this uniformity by developing new work based
on the previous or theoretical lens. Finally, there is a need
for future studies to focus on prescriptive models with
emphasis on application and validation if there are to make
any positive impact in practice. Additionally, there is also
a need for studies to utilise mixed research methods in the
development and evaluation, which would significantly
enhance models’ reliability, accuracy, usefulness, and
value in practice.
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Appendix 1. Categorization of PPP maturity models by their main characteristics
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(ECQG) Equal weighted dimensions
e PPP appraisal and prioritisation
(feasibility study)
e Transparency and disclosure
e Standardized PPP contract and
documentation
e PPP monitoring and evaluation
¢ Qualification and capacity
o Legal and regulatory requirement
¢ Dispute resolution mechanism
Malik and Journal Development  Descriptive  India Literature Secondary Level 4 — Leaders ¢ Previous experience with PPPs 19%
Kaur article and review data Level 3 — Performers e Physical infrastructure  16%
(2020)/No application Quantitative  Level 2 — Aspirers o Fiscal constraints 18%
theoretical research Level 1 — Laggards e Market conditions 17%
lens method e Financial development 10%
o Institutional quality and political
stability 20%
Chileshe and  Journal Development  Descriptive ~ Tanzania Literature Semi- 1) Awareness, Equal weighted dimensions
Kavishe article and review structured 2) Decision to adopt (or e Timing and preparation for adoption of
(2020)/ application interview reject) strategies
Innovation 3) Initial use e Undertaking of feasibility studies
diffusion e Usage of PPP frameworks
theory ¢ Utilization of experts in the assessment
process
e Capacity building
e Evaluation and selection of private
partners
Casady et al. Journal Development  Descriptive ~ USA Theory Case Equal weighted dimensions
(2020)/Instit  article and building analysis and e Proliferation of legal frameworks
utional application case-based literature e Growing government support and
theory analysis review utilization of PPPs

¢ Utilization of PPP- enabling
organizations
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Kavishe and Conferenc Development  Descriptive  Tanzania Literature Semi- 1) Awareness, Equal weighted dimensions
Chileshe e and review structured 2) Decision to adopt (or e Timing and preparation for adoption of
(2019)/ Proceedin  application interview reject) strategies
Innovation gs 3) Initial use e Undertaking of feasibility studies
diffusion 4) Continued use e Usage of PPP frameworks
theory ¢ Utilization of experts in the assessment
process
e Capacity building
e Evaluation and selection of private
partners
Putri and Conferenc  Development, Descriptive  Indonesia Literature ~ Expert Case study - 1) Not ready to implement Equal weighted dimensions
Wirahadikus e application review and  opinion (Interviews -  the project with the scheme e Condition of Government
umah Proceedin  and validation preliminar  (Question  Five-point PPP, for readiness value e Government Policy
(2019)/No g y analysis naire and likert scale)  below 50. e Government’s Capacity
theoretical structured 2) Tend to be ready to carry e Regulation
lens interview) out projects under the.PPP o PPP Contract Management
scllleme, flor re(ziadlt?ess ¢ Sustainable Development
;’3 ues equal to and above ¢ Project Management
' ¢ Project Procurement
e Financial
Casady et al.  Journal Development  Descriptive ~ USA Theory Case Johnson et al.’s (2006) Equal weighted dimensions
(2018)/ article and building analysis and four phases of e PPP units
Johnson et application case-based literature institutionalisation e PPP policy
zfl;-l; i i)zl?g:e)s analysis review é ; Eglc(:{atzil(l)ind’ation . grransparellst project prioritisation
Vv ) ameworks
of 3) Diffusion, and e Uniform procurement procedures and
institutionali 4) General validation standardised contracts
;il[tiolr(l,and Ml‘;kl’s (fzgll"l‘)) three e Infrastructure deficit
rak’s models o : :
(2014) three institutionalisation : Ililscal Constraint
. egal and regulatory framework
models of 1) Centralized, « political stabili f] ment
PPP 2) Decentralized political stability and commitmen
institutionali 3) Mixed
sation
Concordia Report Development  Descriptive ~ General Literature Secondary 0-100% e Political Environment Analysis 40%
(2016)/No and review and data o Investment Climate Analysis  30%
;heoretical application eXPef[ Quantit}';ltive e Infrastructure Deficit An'zlysis 30%
ens pane researc
method
Soomro et al. Journal Application Descriptive ~ Pakistan Expert 0-100% Equal weighted dimensions
(2016)/No article Group - ® macroeconomic environment
theoretical Questionnai e business climate
lens re and e financial environment
§t1;uctL}red e legal and governance environment
interview

e legal and regulatory provision for PPP
e PPP policy framework
o PPP capacity
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Babatunde et
al. (2016)/ No
theoretical
lens

‘World Bank
(2016)/ No
theoretical
lens

Al-shareem
et al.
(2015a)/Read
iness theory
Verhoest et
al.
(2015)/Instit
utional
theory
EIU
No
theoretical
lens

(2015)/

Journal
article

Report

Journal
article

Journal
article

Report

Development,
application
and validation

Application

Development
and
application

Development
and
application

Development
and
application

Prescriptive

Descriptive

Descriptive

Descriptive

Descriptive

Nigeria

NA

Yemen

20 European
countries

Africa

Literature
review

Literature
review

Literature
review

Literature
review and
workshop

Expert
forum -
Questionn
aire
survey

Case studies
- (semi-
structured
interview)
and
documentar
y review

Questionnai
re

Questionnai
re

Document
analysis and
interview

Interviews,
questionnair
es and

Level 1 - Ad hoc
Level 2 — Repeatable
Level 3 - Defined
Level 4 — Managed

Level 5 — Optimising

1)Yes
2) NO

1) Optimism

2) Innovativeness
3) Discomfort

4) Insecurity

Score 1 — [Initialized
Score 2 - Emerging
Score3— Developed

Score4 — Mature

1) Mature 80-100
2) Developed 60-79.9
3) Emerging 30-59.9
4) Nascent 0-29.9

e PPP process: project selection and
contracting

e PPP process: post-selection,

e social dimension of PPP policy

Equal weighted dimensions

¢ Government involvement by providing
guarantees

e Political support

e Competitive procurement process

¢ Transparency in the procurement
process

e Availability of suitable and adequate
financial market

¢ Project economic viability

e Commitment and responsibility of
public & private sectors

e Project technical feasibility

o Appropriate risk allocation and risk-
sharing

e Appropriate project identification

e Technical innovation and technology
transfer

o Thorough and realistic assessment of
the cost and benefits

e Strong and good private consortium

e Favourable legal framework

Equal weighted dimensions

o PPP experience

o Stakeholder support and ownership

o Legislative and regulatory framework
e Institutional framework

¢ Funding and managing fiscal risk

e Access to finance

e Transparency and disclosure

Equal weighted dimensions

e Market Readiness
¢ Government policies
e Environmental Uncertainty

Equal weighted dimensions

e Policy and political commitment
o Legal and regulatory framework
e PPP- supporting bodies

e Legal and regulatory framework 25%

e Institutional framework 20%
e Operational maturity 15%
e Investment climate 15%
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document o Financial facilities 15%
analysis e Subnational adjustment factor  10%
UNESCAP Application Descriptive Questionnai 1) Very good 4 Equal weighted dimensions
(2014)/ No re 2) Good 3 e General Background Environment
theoretical 3) Moderate 2 e PPP Policy Framework and, Social and
lens 4) Fair 1 Political Environment
5) Poor 0 e PPP Legal and Regulatory Framework
o PPP Institutional Capacity
o PPP Process: Project selection,
contracting and post selection
UNECE Report Development, Descriptive  Belarus Literature =~ Consultati  Literature Not provided Equal weighted dimensions
(2013a)/No application review, on and review, e Economic & Social Needs — Drivers for
theoretical and validation consultatio  Peer consultation Change
lens n and pre- review and pre-visit e Macroeconomic Climate
visit and questionnair o Business Climate
questionna workshop e e Financial Climate
re e Legal & Governance Environment
¢ General PPP Matters
e Legal & Regulatory Provision for PPP,
Including Financial Risks
o PPP Policy Framework
o PPP Capacity — Public & Private
e Project Identification, Selection and
Procurement
e Post Award; Delivery, Operations and
Performance Management
UNECE UNECE Application Descriptive ~ General Not Questionnai 1) Very good 4 Equal weighted dimensions
(2011)/ No tool provided re 2) Good 3 o Public Governance
theoretical 3) Moderate 2 e Policy
lens 4) Fair 1 e Capacity-Building
5) Poor 0 e Legal Framework
e Whole-Of-Life Project Delivery
¢ Sustainable Development
e Project Management
e Finance
Al-shareem Conferenc  Development  Descriptive ~ Yemen Literature Questionnai 1) Optimism Equal weighted dimensions
et al. e and review re 2) Innovativeness ¢ Optimism
(2013)/Readi  Proceedin  application 3) Discomfort e Innovativeness
ness theory gs 4) Insecurity ¢ Discomfort
e Insecurity
Rwelamila Conferenc  Application Descriptive ~ South Africa Literature OPM3 Equal weighted dimensions
and e review, 1) Standard OPM3
Phungula Proceedin Case study, 2)measure e Project
(2009) / No gs Self- 3) Control e Programs
theoretical assessment  4) Improve e Portfolio
lens questionnair PMMM e PMMM
¢ (OPM3) 1)Level 1: AdHoc 1.0 —
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Phungula Thesis Application
(2008)/ No

theoretical

lens

Deloitte Report Development
(2007a)/ No

theoretical

lens

Descriptive

Descriptive

South Africa

USA

Document
ation
review

Not
applicable

and Open-
ended
structured
Interview
(PMM)

Literature
review,
Case study,
Self-
assessment
questionnair
e (OPM3)
and Open-
ended
structured
Interview
(PMM)

Not
applicable

1.9

2) Level 2: Planned 2.0 —
29

3) Level 3: Managed 3.0 —
3.9

4) Level 4: Integrated 4.0 —
49

5) Level 5: Sustained 5.0

OPM3

1) Standard

2) measure

3) Control

4) Improve

PMMM

1) Level 1: Ad Hoc 1.0 —
1.9

2) Level 2: Planned 2.0 —
29

3) Level 3: Managed 3.0 —
3.9

4) Level 4: Integrated 4.0 —
49

5) Level 5: Sustained 5.0

1) Stage 1
2) Stage 2
3) Stage 3

e Knowledge Management
e Process Standards, Methods and
Procedures

e Technologies

e Decision Support

e Portfolio and Resource Management

o Professional Development

e Continuous Process Improvement
Equal weighted dimensions

OPM3

Project

Programs

Portfolio

PMMM

Knowledge Management
Process Standards, Methods and
Procedures

Technologies

Decision Support

Portfolio and Resource
Management

Professional Development
Continuous Process Improvement

Equal weighted dimensions

Policy & legislative framework
Deal structures and delivery
models

Evaluation and project
prioritisation

Technical innovation and
technology transfer

PPP market

Proliferation of lessons learn
across sectors

PPP dedicated supporting units
Financial environment

Risk management
Whole-Of-Life Project Delivery
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