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Abstract: Private sector investment, the mainstream financing method for procuring public road
transport development projects, has encountered several profound difficulties and risks during execu-
tion, particularly in developing countries. However, there needs to be more extensive investigations
on the major barriers facing road transport infrastructure projects in these countries. In this vein, the
present study aims to identify and assess the perceived barriers inhibiting private sector investment
in delivering public road transport infrastructure projects in the developing country of Iran. The
research method adopted is based on a descriptive survey with a three-round Delphi technique with
35 experts from both the private and public sector in Iran. According to the research study results,
four main groups of legal and organizational, political, economic, and operational barriers have been
found to significantly impact the attraction of private sector investment in such projects. The three
most significant obstacles for public road transport infrastructure projects in developing countries
include: (i) a lack of financial and investment safety; (ii) a lack of proficient managers and policies
of public organizations in order to facilitate the process of privatization; and (iii) corruption in the
privatization process. The survey findings can help the government and policymakers to eliminate or
alleviate the potential barriers towards private sector participation in future public road infrastructure
projects, particularly in those developing countries such as Iran.

Keywords: private sector investment; infrastructure development; road transport; barriers; developing
countries; public—private partnership (PPP)

1. Introduction

Economic growth happens when there are investments in different parts and activities
of the economy; without investments, especially in infrastructure and superstructure plans,
there is no expectation of reaching any increase in employment and public welfare [1].
Accordingly, one of the important elements of infrastructure and superstructure plans
is transport infrastructure, particularly regarding the road transport network [2], which
could benefit from the mass production of building suitable accommodation for people [3].
The appearance of some important phenomena, such as the increase in e-commerce and
one-day delivery service [1], refs. [4-8], has allowed the present transport infrastructure to
be more pivotal than in the past.

A United Nations statement is even more crucial when considering developing coun-
tries; indeed, “the importance of sustainable transport for countries in special situations
is also recognized by the international community” [9]. In these countries, 70% of freight
transportation and 90% of passenger transportation are currently carried out through the
road network [10]. Due to this fact, each year more than ten thousand light and heavy
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vehicles are added to the transport system in developing countries [11], leading to a rush
toward the development of roads and accessways [12]. Hence, the increasing trend of hav-
ing public vehicles and roads needs simultaneous development of the road infrastructure
and an increase in transport capacity [13-15].

However, one of the main problems that developing countries are facing is the existing
poverty and lack of expenditure budget at the government level [16], which restricts the
ability to perform infrastructure projects. In essence, a real problem exists as to how to
supply and attract private investment in such infrastructure projects in order to support
government plans [17]. The solution identified by governments of developing countries
is to reduce financing that comes from public budgeting in order to promote the private
sector to invest in infrastructure projects [18]. Therefore, private investment—often based
on so-called Public-Private Partnerships (PPPs)—have become the major resource for such
projects in developing countries [18-20].

To finance projects, different methods can be used; their adoption can vary according
to the type of the project and related industry, the financial volume and required duration
of the project, and circumstances of the host country—such as political and economic safety
and existing rules and regulations—and the priority and sensitivity of the project for the
country [21]. However, the participation of the private sector in developing countries
is sometimes not sufficient for sustaining infrastructure projects. Studies explain that
many developing countries failed to make proper accommodations for the entrance of
investments from the private sector [10], mainly because of: (1) uncertainty about the
duration of projects that consequently increases their costs and lowers their economic
returns [22] and (2) the intrusion by the government in determining pricing tools and in
posing excessive taxes for the building of infrastructure [12,23]. For example, Jamali [24],
in his study on PPPs for infrastructure projects in Lebanon, found a series of barriers
underpinning PPPs, such as trust, openness, and fairness among partners. However, this
large number of causes does not allow for recognition of the main ones that developing
countries should address. In this regard, Trebilcock and Rosenstock [25], from their review
of PPPs for infrastructure projects adopted in developing countries, found that “PPPs have
met efficiency expectations [in these countries], but have proven relatively less successful
in terms of broadening access to infrastructure” (p. 350). This has opened up the following
phenomenon: though the number of PPPs is growing, they remain a relatively small share
of the total infrastructure and are concentrated in more prosperous developing countries.
However, Cui et al.’s [26] review, which included 754 studies on PPPs for transport projects,
highlighted how further studies on PPPs are needed to examine and understand the spread
of PPP-supporting policies, regulations, and other arrangements as well as how these
elements serve as barriers to the development of PPPs for transport projects. In this regard,
deep study of previous research [21], refs. [27-29] can reveal that most studies believe
that the main barriers for transport PPPs in developing countries are related to financial
and political barriers—although there are other important barriers, such as organizational,
operational, and legal ones, which are less frequently considered by researchers. In this vein,
with regard to transport projects that are considered to be the propellant for world growth
in the coming years for developing countries [30], there are few studies that discuss all the
above-mentioned subjects together and that find a priority according to their importance.
Stemming from this issue, this study seeks to answer the following unanswered research
question: “What are the main barriers that developing countries should overcome to attract
private sector investment in public road infrastructure?”

In order to fill the above identified research gap, the Delphi survey method has
been implemented to collect experts’ opinions about the barriers to delivering public
infrastructure projects that developing countries have to face to attract private sector
investment. In particular, the data collection method consisted of a questionnaire and
semi-structured interviews administered to 35 experts, including contractors, consultants,
and employers. Findings showed that the barriers can be categorized into four clusters:
(1) legal, (2) political, (3) economic, and (4) operational. The most important barriers found
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among these have been: (i) the lack of financial and investment safety, and (ii) the lack of
efficient management and proper policymaking imposed on public organizations in order
to ease the process of privatization.

Thanks to proposed results, policymakers will know, from the beginning, which bar-
riers can undermine infrastructure projects in developing countries and promptly act to
reduce or eliminate them. Thus, the study helps to shed light on the ways in which to attain
the Sustainable Development Agenda with regard to goal no. 11—target 11.2: “providing
access to safe, affordable, accessible and sustainable transport systems for all, improving
road safety, notably by expanding public transport” [9]. In particular, the results can help
governments to spot and reduce potential barriers toward private sector participation
in future road infrastructure projects in developing countries. This significantly touches
on another Sustainable Development Goal (no. 17), which recognizes “multi-stakeholder
partnerships as important vehicles for mobilizing and sharing knowledge, expertise, tech-
nologies and financial resources to support the achievement of the sustainable development
goals in all countries, particularly developing countries” [31].

Although the importance of the barriers and challenges in private sector investment
in public road infrastructure projects in developing countries is not equal, the aggregation
of research results is an essential part of identifying these barriers in the case of a particular
developing country such as Iran. Hence, a brief review of the previous research studies is
presented in Section 2. The study’s methodology is described in Section 3, and the survey
results are illustrated in Section 4. Moreover, the analytical results are discussed in light of
the theory, and finally, conclusions and research implications are provided in Section 5.

2. Literature Review

Henckel and McKibbin [32] have studied the economy of infrastructures all over the
world and note that in order to improve the returns of infrastructure investments, there are
plenty of issues surrounding developing and developed countries that are important to
consider. These include: (i) measuring the size of the economic return on infrastructure,
(ii) the evaluation method of projects, (iii) the delivery mechanism and the controlling
environment of the project, and (iv) clarity on the process of evaluation and delivery (see
also Babatunde et al. [13], Thomas et al., and Panayiotou and Medda [33,34]. The first point
is one of the main debates in this area; indeed, cost overrun in transport infrastructure
projects has been cited in different studies as a main factor of the failure of such projects (e.g.,
Flyvbjerg et al. [35,36]). In particular, it was found that the length of the implementation
phase, the size of the project, and the sole ownership of governments or companies increase
cost overrun in transport infrastructure projects. The other three points above made by
Henckel and McKibbin [32] have also been confirmed as valid by the literature concerned
with infrastructure projects supported by PPPs (e.g., Abatecola et al. [37]). For example,
according to Koppenjan [38], the lack of clarity—due to difficulties in interactions among
partners—in the evaluation method of projects and delivery mechanisms are at the basis of
infrastructure project failure.

Besides the difficulties in completing infrastructure projects per se, there are com-
plications in attracting private investors, especially for developing countries in which
governments struggle with very limited resources. There are various major barriers to
attracting investors. In this regard, based on studies by Boeing and Kalidindi [39] and
Medda [40], investors should be sure about the profitability of the activity and ownership
rights of assets in order to reach a decision before investing in any asset. Investors can
decide which activities are appropriate for investment to gain the maximum income over
the project’s total duration. Based on this, there are economic parameters that are important
for every type of investment; this means that the future horizon of the developing economy
should guarantee the safety of the investment. Similarly, Martin et al. [29] found that
private investments in developing countries are mostly influenced by important financial
variables and the macro economy. In this regard, Arshad et al. [27] believe that effective
factors to attract direct investment in both developed and developing countries for in-
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frastructure projects include exchange rate, tax subsidies, foreign reserves, and financial
politics. This is a very important point, as demonstrated by Ouédraogo et al. [41], who
highlighted the way in which public investment and a high amount of bank credits have the
most influence on private sector investment and transport growth, especially in developing
countries [18,27,39]. To countervail this viewpoint, according to research conducted by
Mir and Mousavizadeh [42], building economic and industrial cities based on sustainable
development can attract private funds—usually coming from PPPs.

Copious studies on the barriers of PPPs in developing countries have been produced,
which are synthesized, as follows, according to their geographical setting. Starting from
studies based in Africa, Babatunde and Pereira [21] assessed the barriers and risks to bond
financing for PPP infrastructure projects in Nigeria; the results of their study showed that
among the 12 identified barriers and risks, “governance and institutional capacity issues”,
“higher issuance costs and risks”, “difficulties in getting approval for changes”, “the small
size of bond markets”, and “stringent disclosure requirements” are considered to be the
most harmful for PPPs for infrastructure projects. However, Chileshe et al. [28], through a
survey of 27 Kenyan stakeholders, studied critical success factors for PPPs’ infrastructure
and housing projects in Kenya; the results showed that “acceptance and support given by
the community”, “project feasibility”, “the laws, regulations and guidelines put in place”,
“available financial market”, and “having a well-organized and committed public agency”
were among the highly ranked critical barriers.

When considering the Middle East, Rezouki and Hassan [43] empirically evaluated
barriers obstructing the applicability of PPPs in infrastructure development in Iraq; 25 risk
factors were derived from 98 respondents, who agreed to rank corruption and barriers
as factors that the government should deal with to ensure the success of PPPs” infrastruc-
ture projects—followed by scarcity of private funds and insufficient public administration
processes. Despite differences in perceptions according to the categories of respondents,
the findings generally indicated that government must work on building a solid, em-
powering environment before the initiation of a PPP approach in Iraq. A recent work by
Tamogaitiené et al. [44] that investigated PPPs for infrastructure projects in the Middle East
found that: (i) economic and financial barriers and risks, (ii) technical and organizational
barriers and risks, and (iii) political and legal barriers and risks are the three main barriers
and risks for the support of private-to (general)-public real estate projects in the Middle East.
This result is similar to that from an experimental study on economy and asset organization
in developing countries by Hafezi [22], who found four main clusters of barriers undermin-
ing private sector investments in public infrastructure projects: (i) official and law barriers,
(if) government-related barriers, (iii) economic barriers, and (iv) cultural and local barriers.

Some studies set explicitly in the Far East have also been produced. In this vein, Kim
and Le [45] investigated the impact of key barriers to PPP transportation projects based
on the perceptions of respondents in Vietnam; six barrier groups emerged: (i) social and
political, (ii) legal, (iii) financial market, (iv) procurement process, (v) implementation risk,
and (vi) management. Among these six, “project management” and “social and political
barriers” are the two most important barrier groups influencing PPPs in infrastructure
projects. However, Sarvari et al. [46] found that countries such as South Korea, Malaysia,
Hong Kong, and some others in East Asia lack proficiency in human resources, and that
political consistency, when mitigated, leads to gaining successful outcomes—through in-
frastructure projects—such as economic growth, the reduction of poverty, and increased
public welfare. Nevertheless, Sarvari et al. [46] stated that easy and low-cost access to
production factors, such as financial resources, strategic and corrective preparations, the
elimination of bothersome rules, and regulations over investment, are the positive parame-
ters that encourage investors to enter into infrastructure projects in developing countries.
Yet Mahalingam [47], through a combination of archival sources, case studies, and insights
from a roundtable discussion, assessed key barriers and risks that PPPs in infrastructure
projects face in the urban Indian context and cited the following five areas: (i) distrust
between the public and private sector, (ii) a lack of political willingness to develop PPPs,
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(iii) the absence of an enabling institutional environment for PPPs, (iv) a lack of project
preparation capacity on the part of the public sector, and (v) poorly designed and structured
PPPs for infrastructure projects.

Other studies, instead, have compared developing countries across many continents.
This is the case with the work by Willoughby [48], who investigated large-scale PPPs
for infrastructure projects in several cities in South America and Eastern Asia. The study
showed that despite delays and mistakes in the development of many PPPs in infrastructure
projects, the overall results are still positive and promote the use of PPPs; their involvement
significantly improves the development of transportation networks. This is aligned with
the results emerging from the review by Trebilcock and Rosenstock [25], who found that
PPPs in infrastructure projects have met efficiency expectations in developing countries,
but their adoption remains a relatively small share, concentrated in more flourishing de-
veloping countries. Similar to Willoughby [48], Kang et al. [49] adopted a multiple-case
holistic design to analyze 19 selected projects across several areas (such as public health,
public utilities, public works, transportation, and water/wastewater infrastructure) and
developing countries (including Africa, Asia, and South America) to identify and pool
clusters of variables that facilitate or impede PPPs in infrastructure projects. Their results
indicated—without, however provide a ranking—five broad categories of political, eco-
nomic, legislative, financial, and management requisites that help the successful adoption
of PPPs in infrastructure projects in developing countries.

Some studies have also tried making comparisons between developed and devel-
oping countries with regard to barriers in PPPs in infrastructure projects. In this regard,
Liu et al. [50], through 15 interviews and 57 questionnaires in Australia and China, iden-
tified the critical factors affecting the effectiveness and efficiency of tendering processes
in PPPs; among the 14 critical factors affecting PPP tendering processes, they found that
“clarity and responsiveness of governance structures” ranked among the top three in both
countries. According to that which has been reported, a first list of barriers affecting private
sector investments in public infrastructure projects can be derived; see Table 1.

Table 1. Summary of the identified barriers inhibiting private sector investment in public transport
infrastructure projects.

No. Barriers References
1 Bank credits [6,18,22,51]
2 Gross domestic product (GDP) [7,18,27]
3 Access to resources [18,52,53]
4 Political and organizational situation [18]

5 Lack of proper infrastructure [7,29,42]
6 Degree of openness of the economy [7,17,29]
7 Productivity and efficiency [6,32]
8 Lower bank interest rate [6,51]
9 Adjustment policies [6,51,53]
10 Development of public participation [6,29]
11 Investment security [6,51]
12 Stability and competitive business environment [6,53]
13 Foreign exchange reserves [6,34]
14 Dynamic pricing procedures [51,52]
15 Transparency in contracts [32]
16 Guarantee of investment return [53]
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Table 1. Cont.

No. Barriers References
17 Preserving the economic justification of the freeway [29,52]
18 Public expenses [32]
19 Human resources [29,53]
20 Inflation rate [29,52]
21 Exchange rate [22,27,29]
22 Direct foreign investment [17]
23 Lack of clarity in rules and regulations [52,54]
24 Construction of economic and industrial cities [32,42]
25 Limits on flexibility of laws [42,52]
26 Damages from policies of the government [42,54]
27 Effect of public investment on GDP [22]
28 Construction of main roads [7,53]
29 Lack of appropriate information [4]
30 Systematic analysis [4,55]
31 Supervision on the project [4,52]
32 Lack of clarity on ways of planning [4,52]
33 Weakness in evaluation of the project [4,32,34]
34 Law for public-private partnership [52,55]
35 Unnecessary bureaucratic issues [7,52]
36 Tax subsidies [27,55]
37 Foreign reserves [7,27]
38 Transportation budget performance [34]
39 Project monitoring and delivery mechanism [32,55]
40 Understanding of infrastructure’s complexities [32,55]
41 Political links [51,55]
42 Money supply [51,53]
43 Foreign currency rates [51,53]
44 Financial policy [27,55]

Of course, the list provided is just the starting point of the barriers for PPPs in in-
frastructure projects in developing countries, which does not have the intention of being
exhaustive; nonetheless, this forms the basis of the methodological investigation imple-
mented in this study.

3. Study Materials and Methods

In line with other similar works (Olawumi and Chan [56]; Yeung et al. [57]) a Delphi
research method was implemented to reach the goal of this study. In particular, the Delphi
method aimed to collect the views of various experts involved in infrastructure projects on
the barriers that the developing country of Iran encounters when attracting private sector
investment. In fact, the Delphi survey technique was carried out to seek and consolidate
the investment barriers identified in developing countries through the review of relevant
literature, particularly in the case of Iran. The data collection method consisted of an
empirical questionnaire and semi-structured interviews administered to fifteen experts,
including contractors, consultants, and employers (similar to Olawumi and Chan [58];
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Tamosaitiené et al. [44]). The Delphi approach is a perspective or a systematic research
method to obtain collective comments from a group of experts on a special subject or a
question. It also aids in reaching group agreement by using question-based rounds, which
keep the responders anonymous and hide each answer from the other responders in the
panel [59]. Experts can answer the same question at least twice. Participants in the Delphi
survey are experts, critics, and panelists who have knowledge and experience in the same
subject, time to participate, and effective communication skills [57]. There is no explicit or
firm rule as to how to choose participants or how many experts to select for the test. The
number of responders depends on the factors of: a homogeneous or heterogeneous type
of sample, the target of the Delphi survey, the duration of data gathering, the domain of
the problem, and the acceptability of the answer. The number of participants is usually
less than 50 and generally around 15 to 20 (Sarvari et al. [46]; TamoSaitiené et al. [44]).
Most of the time, sampling is based on a used target, and agent samples are not important,
but the quality of the panelists is more important than the number [59]. Yet the Delphi
process comprises a structure to predict and aid decision making, which is completed
through a three-round survey, data gathering, and finally, group agreement. The Delphi
method includes multiple survey or questionnaire rounds that, through using the primary
questionnaire, elicit questionnaires for the next rounds. Agreement is considered when
there is accordance among participants on a subject. The structure of the Delphi method
implemented in this work is presented in Figure 1 [60-62].

z Define Scope z Round 1 Round 1
o ) @

E Destitution of = Round 2 a Round 2

= Questionnaire = e

& E Round 3 s Round 3

g Panel Selection =] -

= - -

— -l ]

= = -

‘Hf - =]

e A

Literature review Median analysis
Direct distribution Email Absolute deviation
Direct scoring around median

Figure 1. Process of the Delphi survey technique.

In this study (similarly to others, see [44]), experts were required to: have a background
in the field of construction projects, be familiar with different types of project execution,
and have experience in construction management. The sampling type was purposeful
sampling, a technique used in qualitative research for the identification and selection of
information-rich cases [63]. The main phase of this technique is identifying respondents
who have experience in a phenomenon of interest [64], as well as the availability and
willingness to participate [65]. The Delphi technique uses 3 rounds to reach agreement
on answers.

3.1. Data Collection

To collect the data in this study, previous research studies were methodically surveyed.
Based on a comprehensive and accurate review of the literature, 44 barriers were identified,
as reported in Table 1. The questionnaire for the first round of the Delphi was prepared
based on these barriers; 15 experts were given the questionnaire that consisted of 44 ques-
tions regarding barriers to infrastructure projects. After the first round, a total of 38 barriers
were identified as barriers to attracting private sector investment in public road transport
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infrastructure projects. In the second round, respondents were asked to give their ideas
about these 38 barriers, and two further barriers were added after this round. The third
round started with the basis of the 40 barriers, and final agreement was reached at this
stage. Therefore, 40 barriers were identified as barriers to investment in the private sector
for road transport infrastructure projects. At this point, respondents were asked to give
their ideas about each of the identified barriers based on a five-point Likert scale, from
strongly agree (1) to strongly disagree (5).

The face validity of the questionnaire was confirmed according to the opinions of
some of the participants. Test validity refers to the appropriateness, significance, and
utility of inferences drawn from test scores. In this study, item impact scores were used to
examine the face validity. In this vein, after obtaining experts” opinions on the significance
of each of the barriers listed in the questionnaire on 5-point Likert scale measurements
(i.e., very important (score 5), important (score 4), relatively important (score 3), slightly
important (score 2), and unimportant (score 1)), the impact scores were calculated using
Equation (1) [58]. To accept the face validity of each item, its impact score must be equal to
or greater than 1.5. In fact, an item impact score greater than or equal to 1.5 corresponds
to 50% of frequency and a mean of 3 on a 5-point Likert scale. If the item impact score of
an item is equal to or more than 1.5, it will be retained in the instrument; otherwise, it will
be eliminated. Given that each item on the research questionnaire received the required
impact score, it may be argued that it has the necessary face validity.

Impact score = importance x frequency (%) (1)

where frequency = % of subjects scoring an item as 4 or 5, and importance = mean impor-
tance score of the item.

In addition, the consensus among experts was carried out using Kendall’s coefficient
of concordance in each Delphi round. Kendall’s coefficient of concordance (W) is a scale
used to determine the degree of compatibility and agreement between several ranking
categories related to N items or people [58]. Using this scale, it is possible to determine
the rank correlation, K, between the set of ranks. This scale is helpful in validity studies
among referees. Kendall’s coefficient of concordance indicates whether people who have
sorted items according to their importance have a similar criterion for their judgement with
regard to these items, and whether they agree with each other [66]. In this study, Kendall’s
coefficient of concordance was computed using SPSS software. The values of this scale
are in the range of 0 to 1 and indicate the amount of agreement among the Delphi panel
(W > 0.9 indicating very strong agreement; W > 0.7 strong agreement; W = 0.5 average
agreement; W = 0.3 weak agreement, and W = 0.1 very weak agreement). Furthermore, the
significance of W does not affect the output from the Delphi panel if more than 10 experts are
involved—even small values of W are sometimes significant [58,66]. Kendall’s coefficient
of concordance in the third round of the Delphi technique was calculated to be 0.731,
indicating strong agreement between participants.

Moreover, the selection of experts and the way in which to administer questions
played a main role in the validation of the research. The main criteria to make decisions
regarding the validation of the research were based on having experience and knowledge
in the field of PPPs and understanding the related issues. The experts were determined
using purposeful sampling. Participants were selected based on their level of education,
experience, and functional background (engineers in construction, architecture, and urban
development; economists in universities; and urban construction managers) from both
the public and private sectors. All experts had prior experience working on PPPs and
road projects. The questionnaires were distributed to 35 experts, all of whom completed
the survey.

Table 2 shows the background information of the respondents. The respondents were
representative of a wide range of experts in the public and private sectors in order to form
a balanced viewpoint in the survey. People with Master’s degrees or higher education
comprised around 66%, which was the highest proportion among respondents. More than
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40% of the sample size worked in the private sector, and 60% of respondents had more than
10 years’ experience in the field of construction projects. In addition, more than 48% had
at least 10 years’ experience on road projects, and more than 54% had more than 10 years’
experience on PPP projects.

Table 2. Demographic information on the survey’s experts.

Basic Information Number of Respondents %
Level of education
Bachelor’s degree 12 34.3%
Master’s degree 19 54.3%
Ph.D. degree 4 11.4%
Responsibility role
Owner 12 34.3%
Consultant 7 20%
Contractor 13 37.1%
Academic 3 8.6%
Activity sector field
Public 12 34.3%
Private 15 42.9%
Both 8 22.8%
Construction industry experience (in years)
<5 4 11.4%
6-10 10 28.6%
11-15 6 17.1%
>15 15 42.9%
Road project experience (in years)
<5 7 20%
6-10 11 31.4%
11-15 7 20%
>15 10 28.6%
PPP experience (in years)
<5 7 20%
6-10 9 25.7%
11-15 5 14.3%
>15 14 40%

3.2. Data Analysis

Both descriptive statistics and inferential statistics are employed in the scientific
analysis of data and are equally important in statistics. In the present study, we have
discussed the summary measures to describe and test the collected data. To draw the
inference from the study participants in terms of different groups, etc., statistical methods
were used. These statistical methods have some assumptions, including the normality of
the continuous data. There are different methods used to test the normality of data, and
each method has its own advantages and disadvantages [67].

There are several statistical tests that can be used to assess whether data are from
a normal distribution. The most popular are the Kolmogorov-Smirnov test [68] and the
Shapiro-Wilk test [69]. However, the most practical approach to assessing the normality of
questionnaire data based on a Likert scale involves investigating the distributional form of
the outcome in the sample using a histogram (kurtosis and skewness). Scheffe [70] stated
that kurtosis and skewness are an intuitive means to understanding normality. The normal-
ity test for the data distribution was performed to ensure that there was no violation of the
assumption of normality, one of the basic conditions for inferential statistics [71]. Skewness
and kurtosis indexes were used to identify the normality of the data with SPSS [72]. George
and Mallery [73] stated that values for asymmetry and kurtosis between —2 and +2 are
considered acceptable in order to prove normal univariate distribution. Therefore, the data



Sustainability 2023, 15, 1452

10 of 26

Questionnaire survey

distribution & data collection ————

(15 related experts)

2 new items were added

Questionnaire survey

distribution & data collection

(35 related experts)

|
|
|
Confirmation of validity & Reliability of

the reserch questionnaire

considered were normal for the range of skewness from —2 to +2 [71,73-75]. These tests
were conducted with SPSS software [72].

However, the Student’s t-test was used to illustrate the influence of the identified
barriers (within each group) of the private sector to investment. The Student’s ¢-test is a
parametric test, and according to Bridge and Sawilowsky [76], who compared this test with
other similar tests such as the Wilcoxon test, the ¢-test is more powerful than the other tests
under relatively symmetric distributions and small sample sizes (as small as 15 per group).
In construction research, t-tests and Friedman tests are the two types of statistical tests
most commonly used [77]. However, there are several different types of Student’s ¢-tests
that can be performed depending on the data and type of analysis required [78]; in this
study, based on the type of analysis required, one sample t-test was used to determine the
meaningful difference in the observed average in comparison to real value. The purpose
of the one sample t-test was to determine whether sample observations could have come
from a process that follows a specific parameter (such as the mean). Usually, the t-test is
typically implemented on small samples [76]; in this study, one sample t-test was used to
determine the meaningful difference in observed averages in comparison to real value.

Finally, in line with similar works [77], for ranking identified barriers, the Friedman
test—a one-way repeated-measure analysis of variance by ranks—has been implemented.
The Friedman test, unlike parametric statistics, uses non-parametric statistics that do not
require the assumption of a normal population [79]. Strictly, the Friedman test can be used
on quantitative or ordinal variables (e.g., the Likert scale), as in this study [80]. In addition,
with large enough sample sizes (>30), the violation of the normality assumption should not
cause major problems [72]. Figure 2 illustrates the entire research process of the study.

Aim: Identifying and assessing barriers to attracting private sector investment in
public road infrastructure projects in the developing country of Iran

Gmprehensive literature review for identifying

the berries (44 items)

.

First Delphi survey round to revise and validate
the identified barriers (44 items in 4 groups)

N

A4

b ffffffffffff » 6 items were removed

econd Delphi survey round with 38 items in 4
groups

|

Third Delphi survey round with 40 items in 4>

PN

groups

D

l, ____________ > All items were confirmed

Developing the questionnaire of the study

!

Data analysis & interpretation

|

Discussions & Research implications

-

AN (D
oL

Figure 2. The overall research design for the study.
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4. Survey Findings
4.1. Questionnaire Reliability and Validity

First, due to using questionnaires for the present research, it was important to survey
the reliability of questions. Cronbach’s alpha reliability test was used to measure the
reliability of the research. The domain for Cronbach’s alpha reliability coefficient is in
the range from 0 to 1. A reliability coefficient of zero indicates a lack of reliability, and
1 indicates complete reliability. If Cronbach’s alpha coefficient is more than 0.7, then
reliability is good; if it is between 0.5 and 0.7, then the reliability is average; and if less
than 0.5, the questionnaire lacks the required reliability. Table 3 shows the results of
Cronbach’s alpha reliability test for the variables of the research; all of them are above 0.6,
thus indicating good reliability.

Table 3. Cronbach’s alpha reliability test results of barriers to private sector investment.

Variables of the Questionnaire Cronbach’s Alpha Coefficient
Legal and organizational barriers 0.621
Political Barriers 0.652
Economic Barriers 0.788
Operational Barriers 0.703
Total 0.839

4.2. Legal and Organizational Barriers

With regard to legal and organizational barriers, elements relating to these factors
caused the main deterrent barriers to investments from the private sector; this can be
seen in Table 4, in which the level of significance of the Friedman test is equal to 0.001
(highly significant).

Table 4. Results of Friedman test for legal and organizational barriers.

Number Chi-Square Degree of Freedom Significance Level

35 23.620 6 0.001

Table 5 shows the averages and standard deviations of legal and organizational
variables. Comparison of the averages for questions showed that the highest average
was (4.29) for B3, which is “high and complex bureaucracies”.

To survey the normality of the data using the standard deviation, the values of skew-
ness and elongation were 0.3 and 0.6, respectively. Since these values were placed between
2 and —2, the distribution of the data was normal. Based on the average and deviation of
each barrier within the questionnaire, it can be explained that the averages for all legal and
organizational barriers were higher than 3 (the mean). Therefore, statistically, the sample of
effectiveness of legal and organizational barriers was evaluated as higher than average.

To survey the influence of each of the mentioned barriers in the hypothesis of the
research, one sample t-test was used. Then, statistically significant values were expressed
as effective factors of main deterrent barriers to private sector investment. To study each of
these items, one sample t-test was performed separately on all the barriers. All the reports
for these items are presented in Table 6; all the questions related to legal and organizational
barriers were effective in main deterrent barriers toward investment from the private sector,
because the amount of possibility (significance) was equal to 0.000 and was less than 0.05.
As a result, the null hypothesis about the ineffectiveness of these barriers was rejected.
Based on the t-test, it was concluded that the mentioned barriers have a great effect on
existing barriers.
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Table 5. Description of the legal and organizational barriers using descriptive indicators.
Skewness Elongation
Barrier Mean Standard Variance Standard Standard
Deviation Value andar Value ancar
Deviation Deviation
Lack of facilities and proper legal
framework to perform infrastructural 3.69 0.900 0.810 —0.597 0.398 1.037 0.778
road projects by private sector (B1)
Lack of public supportive laws
supporting investment of private 4.03 0.747 0.558 —0.496 0.398 0.285 0.778
sector (B2)
High and complex bureaucracies (B3) 4.29 0.710 0.504 —0.480 0.398 —0.845 0.778
Lack of precise and explicit definition 5 g 0.832 0692  —0426 0398  —0170 0778
of privatization goals (B4)
The complexity of taxlaws related to 5 g, 1.052 1.106 —1.345 0.398 3.654 0.778
PPP projects (B5)
Slow process of financing agencies 420 0.797 0.635 —0.754 0.398 0.155 0.778
for privatizing projects (B6)
Inadequate status of labor laws,
insurance, and taxes for private 3.74 0.780 0.608 —0.292 0.398 —0.054 0.778

sector investment (B7)

Table 6. Results of one sample t-test test of the legal and organizational barriers.

Test Value =3

Barrier

95% Confidence Interval

t-Value Degree of Sifé- ‘Mean of the Difference
Freedom (2-Tailed)  Difference
Lower Upper

B1 4.507 34 0.000 0.686 0.38 0.99
B2 8.146 34 0.000 1.029 0.77 1.29
B3 10.712 34 0.000 1.286 1.04 1.53
B4 6.297 34 0.000 0.886 0.60 1.17
B5 4.501 34 0.000 0.800 0.44 1.16
B6 8.907 34 0.000 1.200 0.93 147
B7 5.634 34 0.000 0.743 0.47 1.01

4.3. Political Barriers

When considering political barriers, there seems to be a lack of significance of elements
of political barriers as a main deterrent for private sector investments—see Table 7, in which
the significance level of the Friedman test is 0.260.

Table 7. Results of Friedman test for political barriers.

Number Chi-Square Degree of Freedom Significance Level

35 10.068 8 0.260

Table 8 shows the results for the average and standard deviation of variables related
to political barriers. Comparing the averages of the questions, it expresses that the highest
average (4.31) belonged to B11, which is “lack of proficient managers and policies of public
organizations in order to facilitate the process of privatization”.
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Table 8. Description of political barriers using descriptive indicators.
Skewness Elongation
Barrier Mean Star.lda.rd Variance Standard Standard
Deviation Value R Value . .
Deviation Deviation
Delivering projects to state-owned
and semi-government enterprises as 3.94 0.938 0.879 0336 0.398 0950 0.778
a tool for implementing rule 44 of the ’ ’ ’ ’ ’ ’ ’
Constitution (BS)
Existence of a centralized economic 406 0.938 0.879 _1.027 0.398 1.604 0778
system (B9) : : . . . . .
(Corr)“pﬁ"“ in privatization process 4 g 0.957 0.916 ~1.050 0.398 —0.095 0.778
B10 . . . . . . .
Lack of proficient managers and
policies of public organizations in 431 0.932 0.869 ~1.846 0.398 4.126 0.778

order to facilitate the process of

privatization (B11)

Lack of prioritization of projects
based on the needs and plans of the 4.03 0.747 0.558 —0.047 0.398 —1.145 0.778
country outlook document (B12)

Distrust of the private sector toward

the public sector (B13) 4.06 0.802 0.644 ~0.831 0.398 0.842 0.778
Involvement Of numerous

stakeholders in the privatization 4.20 0.759 0.576 —0.359 0.398 —1.143 0.778
process (B14)

Extreme political relativism in 423 1.031 1.064 2366 0.398 7.713 0.778
divestments (B15)

Lack of an independent and

responsive oversight body on the 417 0.707 0.499 ~0.257 0.398 ~0.894 0.778

proper implementation of
privatization policy (B16)

Based on the calculated average and standard deviation shown in Table 8, the data
scattering was normal. Further, based on Table 8, the mean value for all of the political
barriers was more than 3, which means the statistical sample was evaluated more than
the average.

To survey the influence of each of the mentioned barriers, one sample t-test was used.
Then, the significance value of this test was determined as effective, and single elements
needed to be studied. To investigate each of these items, one sample t-test was performed
separately on all elements. All the reports for these items are presented in Table 9. Based
on the information in Table 9, all the elements related to legal and organizational barriers
were effective as the main deterrent toward investment in the private sector—the amount
of significance is equal to 0.00 (less than 0.05). As a result, the null hypothesis about the
ineffectiveness of these barriers was rejected. Based on the t-statistic, it was concluded that
the mentioned factors had an instant effect on existing barriers.



Sustainability 2023, 15, 1452

14 of 26

Table 9. Results of one sample t-test of the political barriers.

Test Value =3

. 95% Confidence Interval
Barrier Degree of Sig. Mean of the Difference

t-Value Freedom (2-Tailed)  Difference
Lower Upper
B8 5.950 34 0.000 0.943 0.62 1.26
B9 6.671 34 0.000 1.057 0.74 1.38
B10 7.948 34 0.000 1.286 0.96 1.61
B11 8.341 34 0.000 1.314 0.99 1.63
B12 8.146 34 0.000 1.029 0.77 1.29
B13 7.795 34 0.000 1.057 0.78 1.33
B14 9.350 34 0.000 1.200 0.94 1.46
B15 7.047 34 0.000 1.229 0.87 1.58
Bl6 9.809 34 0.000 1.171 0.93 1.41

4.4. Economic Barriers

Regarding economic barriers, Table 10 shows that the significance level of the Friedman
test was equal to 0.00, thus highlighting the statistical significance of elements related to
economic barriers as a deterrent for private sector investments.

Table 10. Results of Friedman test for economic barriers.

Number Chi-Square Degree of Freedom Significance Level

35 64.916 13 0.000

Table 11 shows the results for the average and standard deviation of elements related
to economic barriers. Comparing the averages of these elements, the highest average was
(4.26), belonging to B23, which is “lack of financial and investment safety”.

Table 11. Description of economic barriers using descriptive indicators.

Skewness Elongation
Barrier Mean Star.lda'rd Variance Standard Standard
Deviation Value . Value ..
Deviation Deviation
Extensive economic sanctions against
the country and consequently 4.14 1.033 1.067 —1.320 0.398 1.498 0.778
economic instability (B17)
The extent of government investment
in the road sector as a barrier to the
. . 3.77 1.114 1.240 —0.331 0.398 —1.248 0.778
growth and promotion of private
companies (B18)
The economic downturn in various
industrial sectors as the most 3.40 0.651 0.424 0.054 0.398 —0.054 0.778
important part of the development of
transit routes in the country (B19)
The lack of competitiveness of
foreign investors due to the boycott 3.63 0.877 0.770 —0.833 0.398 1.328 0.778

of exchange rate fluctuations (B20)
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Table 11. Cont.

Skewness Elongation
. Standard .
Barrier Mean o Variance
Deviation Value Star}defrd Value Star.ldefrd
Deviation Deviation

Not guaranteeing return and return

. . 414 0.772 0.597 —0.663 0.398 0.275 0.778
on capital and profit (B21)
Inflation/exchange rate (B22) 3.94 0.968 0.938 —-1.117 0.398 1.502 0.778
Lack of financial and investment 426 0.950 0.903 —1.647 0.398 3.232 0.778
safety (B23)
(Té‘zzgc’ap between supply and demand g 0.612 0.375 —0.758 0.398 —0.323 0.778
Severe pressure on domestic and
foreign debt (B25) 3.60 0.914 0.835 —0.559 0.398 0.737 0.778
Lack of private funding (B26) 3.74 0.919 0.844 0.069 0.398 —1.054 0.778
Difficulty transferring foreign 3.89 1.078 1.163 ~1.104 0.398 1.194 0.778
currency funds (B27)
Collaboration risk (not guaranteeing
project independence or project 3.83 1.043 1087  —0297 0398  —1146 0778
income dependence on other projects ' ' ' ' ' ' '
after exploitation) (B28)
Non-allocation of appropriate
facilities to the private sector in the 3.83 0.857 0734  —0247 0398 0542 0778
Private Sector Employment and
Investment Working Group (B29)
Lack of construction credits and lack 5 g 0.906 0820  —0639 0398 0155 0778

of proper budget allocation (B30)

Based on the calculated average and standard deviation in Table 11, the data scattering
was normal. Further, based on Table 11, the mean values for all political barriers were
higher than 3, which means the statistical sample is evaluated more than the average.

To survey the influence of each of the mentioned barriers, one sample t-test was used.
Then, the significance value of this test was determined as effective, and single elements
needed to be studied. To investigate each of these items, one sample t-test was performed
separately on all the elements. All the reports for these items are presented in Table 12; all
the elements related to economic barriers are effective as a main deterrent toward private
sector investment—their significance is equal to 0.00 (less than 0.05). As a result, the null
hypothesis of the ineffectiveness of these barriers was rejected. Based on the t-statistic, it
was concluded that the mentioned barriers have an instant effect on existing barriers.

Table 12. Results of one sample t-test of the economic barriers.

Test Value =3

95% Confidence Interval

Barrier t-Val Degree of Sig. Mean of the Difference
-value Freedom (2-Tailed) Difference
Lower Upper
B17 4.098 34 0.000 1.143 0.79 1.50
B18 3.636 34 0.000 0.771 0.39 1.15
B19 4.239 34 0.001 0.400 0.18 0.62

B20 8.753 34 0.000 0.629 0.33 0.93
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Table 12. Cont.

Test Value = 3

95% Confidence Interval

Barrier t-Value Degree of Sig. 'Mean of the Difference
Freedom (2-Tailed) = Difference
Lower Upper
B21 5.760 34 0.000 1.143 0.88 1.41
B22 7.829 34 0.000 0.943 0.61 1.28
B23 14.357 34 0.000 1.257 0.93 1.58
B24 3.884 34 0.000 1.486 1.28 1.70
B25 4.785 34 0.000 0.600 0.29 091
B26 4.859 34 0.000 0.743 0.43 1.06
B27 4.701 34 0.000 0.886 0.52 1.26
B28 5.720 34 0.000 0.829 0.47 1.19
B29 6.159 34 0.000 0.829 0.53 1.12
B30 6.545 34 0.000 0.943 0.63 1.25

4.5. Operational Barriers

With regard to operational barriers, Table 13 shows a significance level of the Friedman
test equal to 0.004, which underlines the statistical significance of ranking elements related
to operational barriers as a deterrent for private sector investments.

Table 13. Results of Friedman test for operational barriers.

Number Chi-Square Degree of Freedom Significance Level

35 23.995 9 0.004

Table 14 shows the results for the average and standard deviation of variables related
to operational barriers. Comparing averages of the questions, the highest average was
(3.83), belonging to B40, which is “Insist on using the same implementation methods in
different projects regardless of climate and environmental conditions”.

Based on the calculated average and standard deviation in Table 14, the data scattering
was normal. Further, based on Table 14, the mean values for all operational barriers were
higher than 3, which means the statistical sample is evaluated more than the average.

To survey the influence of each of the mentioned barriers in the hypothesis of the re-
search, one sample t-test was used. Then, the significance value of this test was determined
as effective, and single elements needed to be studied. To study each of these items, one
sample t-test was performed separately on all elements. The results for these elements
are presented in Table 15. Except for the elements included in questions 68, which had
significant values of more than 0.05, the remaining elements form barriers toward invest-
ment from the private sector. Based on the t-statistic, it was concluded that the mentioned
barriers have a great effect on existing barriers.

The results showed that the barriers in the four groups all have a statistically significant
effect on attracting investments by the private sector in the development of public road
infrastructure projects. After the study using the Friedman ranking test, the effects of
different barriers were ranked by group: (i) legal and organizational, (ii) political, (iii)
economic, and (iv) operational.
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Table 14. Description of operational barriers using descriptive indicators.
Skewness Elongation
. Standard .
Barrier Mean o Variance
Deviation Value Star}defrd Value Star}defrd
Deviation Deviation
Lack of proper feasibility studies for 5 g 0.868 0.753 —0.447 0.398 ~0.232 0.778
project construction (B31)
No tendency of private and public
sector to form a joint working group 3.46 0.780 0.608 0.150 0.398 -0.217 0.778
to perform the project (B32)
Lack of proper allocation of project
risks between government and 3.71 0.750 0.563 0.090 0.398 —0.429 0.778
investor sectors (B33)
5310)1 use change around the project 343 0917 0.840 0.466 0.398 —0.571 0.778
Environmental and social project
construction hazards (impacts of 3.66 1.056 1114 ~0.361 0.398 ~0.341 0.778
climate and wildlife ecosystems
along the road) (B35)
Lack of specialized and efficient
technical and executive forces (B36) 2.86 1.353 1.832 0.274 0.398 —1.069 0.778
Lack of a comprehensive project
management system in road projects 3.37 1.330 1.770 —0.263 0.398 —-1.178 0.778
(B37)
Need more equipment and 3.23 1.262 1.593 —0.086 0.398 ~1.017 0.778
machinery for road projects (B38)
High costs of road maintenance
during the operating stage (B39) 3.43 1.195 1.429 —0.369 0.398 —0.826 0.778
Insistence on using the same
implementation methods in different 5 0.954 0.911 —0.068 0.398 ~1.203 0.778

projects regardless of climate and
environmental conditions (B40)

Table 15. Results of one sample t-test of the operational barriers.

Test Value =3

95% Confidence Interval

Barrier t-Value Degree of Sifo’- -Mean of the Difference
Freedom (2-Tailed)  Difference
Lower Upper
B31 5.454 34 0.000 0.800 0.50 1.10
B32 3.467 34 0.001 0.457 0.19 0.73
B33 5.632 34 0.000 0.714 0.46 0.97
B34 2.766 34 0.009 0.429 0.11 0.74
B35 3.683 34 0.001 0.657 0.29 1.02
B36 —0.624 34 0.537 —0.143 —0.61 0.32
B37 1.652 34 0.108 0.371 —0.09 0.83
B38 1.071 34 0.292 0.229 —0.21 0.66
B39 2121 34 0.041 0.429 0.02 0.84
B40 5.136 34 0.000 0.829 0.50 1.16
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Table 16 shows the ranking of the barriers (within the groups and overall). The results
showed that among the group of legal and organizational barriers, “high and complex
bureaucracies” (B3), the “slow process of financing agencies for privatizing projects” (B6),
and a “lack of public supportive laws supporting investment in the private sector” (B2)
had a higher score as compared to other barriers in this group. Meanwhile, for the political
group, the “lack of proficient managers and policies of public organizations in order to
facilitate the process of privatization” (B11), the “corruption in privatization process” (B10),
the “extreme political relativism in the divestments” (B15), and the “lack of an independent
and responsive oversight body on the proper implementation of privatization policy”
(B16) ranked as the first four major barriers in this group. Under the economic group,
a "lack of financial and investment safety” (B23), the “inflation/exchange rate” (B22), a
“lack of construction credits and lack of proper budget allocation” (B30), and” the “lack of
competitiveness of foreign investors due to the boycott of exchange rate fluctuations” (B20)
ranked the highest. In addition, the first four barriers of the operational group included
“insist on using the same implementation methods in different projects regardless of climate
and environmental conditions” (B40), the “lack of proper feasibility studies for project
construction” (B31), “environmental and social project construction hazards (impacts of
climate and wildlife ecosystems along the road)” (B35), and a “lack of proper allocation of
project risks between government and investor sectors” (B33).

Table 16. Rankings of the barriers to private sector investment on development of public road

infrastructure projects.

v
]
3 : A
No. e Barrier = 5 © c
S 5 AR
2 E =
o S
~
Lack of facilities and proper legal framework to perform infrastructural
B1 . . 17.81 7 31
Té road projects by private sector.
B2 2 Lack of public supportive laws supporting investment of private sector. 22.30 3 14
<
B3 E High and complex bureaucracies. 25.37 1 5
©
B4 (%D Lack of precise and explicit definition of privatization goals. 19.87 4 22
B5 "% Complexity of tax laws related to PPP projects. 19.84 5 23
B6 = Slow process of financing agencies for privatizing projects. 24.40 2 9
50
Q : .
B7 s ?nadequate status of labor laws, insurance, and taxes for private sector 1821 6 30
investment.
B8 Delivering projects to state-owned and semi-government enterprises as a 2154 9 17
tool for implementing rule 44 of the Constitution. '
B9 Existence of a centralized economic system. 22.93 12
B10 Corruption in privatization process. 25.90 2 3
Lack of proficient managers and policies of public organizations in order to
B11 o S 26.47 1 2
= facilitate the process of privatization.
o
B12 = Lack of prioritization of projects based on the needs and plans of the 21.80 8 16
& country outlook document.
B13 Distrust of the private sector toward the public sector. 22.80 7 13
B14 Involvement of numerous stakeholders in the privatization process. 24.34 5 10
B15 Extreme political relativism in divestments. 25.31 3 6
Bl6 Lack of an independent and responsive oversight body on the proper 24.43 4 8

implementation of privatization policy.
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Table 16. Cont.
v
]
5 : = g8 =2
No. e Barrier = T o c
S 5 20§
> - p=
o §
&
B17 Extensn{e feconog}lc sanctions against the country and consequently 20.04 9 21
economic instability.
B18 The extent of goverr}ment myestment in tf}e road sector as a barrier to the 14.26 14 38
growth and promotion of private companies.
B19 The economic downturn in various industrial sectors as the most 1713 1 30
important part of the development of transit routes in the country. '
B20 The lack of competitiveness of foreign investors due to the boycott of 23.89 4 1
exchange rate fluctuations.
B21 Not guaranteeing return and return on capital and profit. 21.24 7 19
B22 § Inflation/exchange rate. 25.76 2 4
B23 % Lack of financial and investment safety. 28.47 1
Q
B24 H The gap between supply and demand. 16.83 13 33
B25 Severe pressure on domestic and foreign debt. 18.77 11 27
B26 Lack of private funding. 21.41 6 18
B27 Difficulty transferring foreign currency funds. 20.07 8 20
Collaboration risk (not guaranteeing project independence or project
B28 ) . o 18.90 10 26
income dependence on other projects after exploitation).
B29 Non-allocation of appropriate facilities to the private sector in the Private 2187 5 15
Sector Employment and Investment Working Group. '
B30 Lack of construction credits and lack of proper budget allocation. 24.57 3 7
B31 Lack of proper feasibility studies for project construction. 19.00 2 25
B32 No tendency of Prlvate and public sector to form a joint working group to 15.14 8 37
perform the project.
B33 Lack of proper allocation of project risks between government and investor 18.53 4 29
sectors.
B34 - Land use change around the project. 13.79 9 39
g Environmental and social project construction hazards (impacts of climate
B35 = 11 18.54 3 28
S and wildlife ecosystems along the road).
v
B36 8‘ Lack of specialized and efficient technical and executive forces. 11.63 10 40
B37 Lack of a comprehensive project management system in road projects. 16.11 6 35
B38 Need more equipment and machinery for road projects. 15.39 7 36
B39 High costs of road maintenance during the operating stage. 16.24 5 34
B40 Insistence on using the same implementation methods in different projects 19.07 1 o4

regardless of climate and environmental conditions.

Moreover, the results revealed that barriers such as “lack of financial and investment
safety” (B3), “lack of proficient managers and policies of public organizations in order to
facilitate the process of privatization” (B11), and “corruption in privatization process” (B10)
had the highest ranking among all the groups. Meanwhile, the barriers including a “lack of
specialized and efficient technical and executive forces” (B36), “land use change around
the project” (B34), and “the extent of government investment in the road sector as a barrier
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to the growth and promotion of private companies” (B18) had the lowest ranking among
all the groups. The overall findings of this study are portrayed in Figure 3.
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Figure 3. Heatmap delineating the levels of significance of perceived barriers inhibiting private sector
investment in delivering public road transport infrastructure projects in the developing country of
Iran (the significance of the factors declines from red to yellow).

5. Discussion of Analytical Results

The results of the implemented Delphi method showed that barriers to PPPs for
transport projects can be categorized into four main groups: (i) legal and organizational,
(ii) political, (iii) economic, and (iv) operational. As highlighted in Figure 4, each of these
four main groups has the potential to form substantial roadblocks in the way of seeking
investment from the private sector; however, the following results need to be underlined.
(i) In the group of legal and organizational barriers, the seven items all had acceptable levels
of significance, and the highest average rating was for “high and complex bureaucracies”.
(i) In the group of economic barriers, all had a significant level of significance; the highest
average rating was related to “financial insecurity and investment”. (iii) In the political
barriers group, the highest average rating was related to “lack of efficient managers in gov-
ernment agencies’ policies to facilitate the privatization process”. (iv) In the operational bar-
riers group, all the barriers evaluated had an acceptable level of significance. Among them,
the “lack of financial and investment safety” and the “lack of efficient managers and proper
policy making in public organizations” in order to ease the process of privatization were
found to be the most influential barriers. These latter two barriers highlight the economic
and operational sides of infrastructure projects when trying to attract private investors
in developing countries, in line with prior studies (Arshad et al. [27]; Flyvbjerg et al. [35];
Gupta et al. [6]; Boeing and Kalidindi [39]; Medda [40]; Teklay [51]), highlighting the prob-
lem of cost and profitability and human resources and skills (Akbiyikli et al. [52]; Ashuri
and Mostaan [4]; Henckel and McKibbin [32]; Li and Liang [55]; Martin et al. [29]; Shabani
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and Safaie [53]) as the main obstacles to the attraction of private investors. These two
underlined barriers, of course, must be considered—despite not having been tested in
this work—as connected with other important ones that are detrimental to the success of
projects. For example, the “lack of efficient managers” is linked with the “lack of clarity
in the evaluation method of projects and delivery mechanisms” [38] as well as with “bad
government procedures” [81].

B 11: Lack of proficient
managers and policies
of public organizations
in order to facilitate
the process of
privatization

Leg.al a.nd political Bl'O: C.orr'uption in
organizational privatization process
B15: Extreme political
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B16: Lack of an
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responsive oversight
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implementation of
privatization policy
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numerous
stakeholders in the
privatization process

Top 10 barriers

in private sector
investment |

in road projects /£

Economic p— Operational

Figure 4. Top 10 critical barriers to attracting private sector investment in public road infrastructure
projects in Iran.

In comparison to separate studies produced in other developing countries, looking
at the results of this work can provide food for thought for further reflection. Indeed,
when considering the Middle East, the four categories of barriers identified in this work
(@) legal and organizational, (ii) political, (iii) economic, and (iv) operational) are almost
equal to the ones found by Tamosaitiené et al. [44] and Hafezi [22]; however, in contrast,
technical and local barriers, respectively, have not been found relevant in this work. Yet
when considering the study by Rezouki and Hassan [43] that was set in Iraq, the ranking of
the “corruption in privatization process”, “lack of financial and investment safety”, and
“lack of proficient managers and policies of public organizations in order to facilitate the
process of privatization” is different in respect to the three similar elements provided in
this paper, with the lack of financial resources and proficiency of managers counting more
in Iran than in Irag—but the similarity with Rezouki and Hassan'’s [43] study lies in having
three similar barriers on the podium.

An analogous trend to the above—i.e., similar clusters of barriers, but different ranks
together with their sub-elements—emerges when looking at the results of more studies on
the barriers of PPPs in other developing countries. Indeed, the four clusters of barriers that
emerged in this work are similar to those pointed out in the studies by Willoughby [48] and
Kang et al. [49]— political, economic, legislative, financial, and management—that broadly
considered developing countries over the world. Different trends in the sub-elements of
the barriers can also be seen in other works set in the Far East, such as those by Kim and
Le [45] (for whom “project management” and “social and political barriers” were the most
important), Sarvari et al. [46] (who found “proficiency of human resources” and “political
consistency” at the top of the rank), and Mahalingam [47] (wWho underlined “distrust
between the public and private sector” as the most influential barrier). Contrasts emerge,
instead, when comparing the results of this paper with the ones related to developed
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countries or fast-growing developing countries. Indeed, the study of Liu et al. [50] identified,
according to the latter, “clarity and responsiveness of governance structures” as the most
prominent barrier to PPPs for transport projects.

Figure 4 depicts the top ten individually identified barriers to attracting private sector
investment in public road infrastructure projects based in Iran. Examining these barriers
reveals that half of them are related to the political group. This clearly demonstrates that
the current policies to attract private sector investment in infrastructure road projects in the
developing country of Iran are ineffective; as a result, decision-makers and policymakers
must take serious action to overcome political barriers. Using the successful experiences
of other emerging economies with situations like Iran’s, rather than accumulating contra-
dicting strategies, is viewed as a crucial solution in this regard. Even though there is no
operational barrier among the top 10 responses, as evidenced by the results, each of the
identified barriers has the potential to impede the attraction of private sector investment in
road projects in Iran. Therefore, methods for the development of human resources and the
application of project management skills might be effective in this regard. The top 10 bar-
riers comprise three economic and two legal and organizational barriers. Most emerging
economies, including Iran, struggle with economic challenges. In recent years, this problem
has gained prominence in Iran. Due to the unprecedented increase in the currency rate and
the severity of inflation, the private sector faces numerous investment risks. In this vein, a
focus on government incentives and support as well as profit guarantees might be viewed
as an appropriate instrument for mitigating the private sector’s investment risks.

6. Conclusions and Implications of the Study

What are the main barriers that developing countries should overcome to attract
private sector investment in delivering public road infrastructure projects? This is the
formal research question that this work has addressed in order to support the Sustainable
Development Agenda with regard to goal no. 11—“providing access to safe, affordable,
accessible and sustainable transport systems for all, improving road safety” [9] and no.
17—pushing multi-stakeholder partnerships to help to reach sustainable development goals
in all countries, especially developing countries [31]. Yet answering this research question
helps to contribute to the literature on PPPs for transport projects that has holistically
missed investigating the barriers to developing countries that are related to financial and
political barriers (Cui et al. [26]; Trebilcock and Rosenstock [25]).

The existing gap identified in this study was filled by applying the Delphi technique to
experts in transport projects in Iran. Through three different rounds, the Delphi technique
was used to accurately identify the barriers, and after having obtained expert opinions,
data analysis was focused on weighting and determining the levels of importance of the
barriers in each of the four main groups.

From the juxtaposition of the provided results with those of other works set in devel-
oping countries, the following trends seem to emerge:

(1) There is a substantial agreement on the main clusters of barriers to PPPs for trans-
port/infrastructure projects, i.e.: (i) legal (or legislative) and organizational (or man-
agement), (ii) political, (iii) economic (or financial), and (iv) operational (or technical).

(2) The rankings of these clusters and their sub-elements mainly depend on the investi-
gated context, with financial issues related more to developing countries in the Middle
East, such as Iran, where a “lack of financial and investment safety” has been cited
as the most important barrier from this study. The pace of growth of developing
countries seems to form the basis for these distinctions, but, of course, more studies
should be performed to confirm this and the above statements. Indeed, the main limi-
tation of this research study is that data have been collected from Iran only; therefore,
the perceptions on barriers to overcome for the implementation of PPPs in transport
projects are rather restricted to that context. Another limitation is the small sample
size of the respondents, which can be attributed to the relative infancy of the PPP
approach in Iran.
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Moreover, future research should be committed to finding the connections among the
studies’ barriers and looking at their variations according to the modification of the intensity
level of others to find antecedents and consequences; this would help to map the identified
barriers across the PPP life cycle. Such an approach could lead to the development of a
PPP framework specifically tailored for Iranian (and maybe Middle Eastern) transport
projects. In addition to this approach, it would also be possible to identify which barriers
are differently ranked according to the culture in which they are assessed. Indeed, it
would be interesting to investigate, in a quantitative manner and building on the Upper
Echelons Theory literature [82,83], whether socio-demographic characteristics and/or other
psychological variables are significant in the definition and evaluation of barriers by the
practitioners whose perceptions are assessed. Linked to this, future studies can identify
differences among the nature of respondents to identify similarities and differences (see,
for example, [77]). Indeed, it can be assumed—but this should be demonstrated—that
public and academic respondents have concerns regarding the private sector’s competence
in carrying out PPPs, whereas private sector respondents might be concerned about the
availability of government incentives to support this type of infrastructure.

In terms of practical implications for policymakers, based on the findings of this study,
the following effective implementation strategies are suggested to improve the status of
private sector investment in developing countries: (i) trying to secure foreign exchange
and removing barriers and investment fears; (ii) meeting international trade requirements,
such as clearance time, and ensuring political stability in the country, especially for foreign
investor satisfaction; (iii) ensuring adequate return on capital by the government in a
given period; and (iv) identifying, through the governments of developing countries, well-
educated integrator managers who have to deal with private investors when trying to attract
favor for transport infrastructure projects. From what has been reported, in sum, industrial
practitioners and government policymakers must both put more effort into the successful
execution of PPPs, with the institutional effort in guaranteeing transparency requirements
and the objective evaluation of legislation for the assessment of PPP criteria being a primus
inter pares key determinant for PPP success. In this regard, policymakers should also
be concerned with establishing a comprehensive regulatory framework combined with
specific and clear selection criteria of the best private partners for PPPs in public road
transport development projects.
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