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ABSTRACT

Public-Private Partnerships (PPP) models for infrastructures have been widely used all over the world and have a long
tradition. Given the complexity feature of projects and PPP contracts sometimes become difficult to collect and analyze the
concession data simply in order to be used to improve future project performance.

Over time, studies have been developed proposing conceptual approach models and measurement of the success of
PPP projects. It is common to find models suggesting that success can be measured with an analysis of critical success

factors, including the evaluation of key performance indicators.

This study aimed to increase the knowledge of cases study and create an analysis tool of PPP success features. The tool
presents a new approach of a simple assessment, mainly qualitative, which aims to determine whether the concession

project under analysis has or not success.

The analyzed case study was the PPP project of Litoral Oeste, one of the most recent PPP road infrastructure built in

Portugal and that exhibits different features.
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1. Introduction

Public-Private Partnerships (PPP) models have
been widely used all over the world and have a long
tradition. In Portugal, with the increased use of road
transport, was stablished the National Road Plan
(Plano Rodoviario Nacional — PRN 85) after revised in
2000, which intended to create new accesses,
improving accessibility and mobility and reducing socio-
economic development gaps between the national
territory.

Being an ambitious plan, it was expected to have a
direct positive impact on the population. New freeways,
highways, variants and circulars were designed to
reach the main corridors and incorporated the national
road network. Thus they made possible large
construction projects with large capital needs. As part of
public management policies, several projects have

been delegated to private partners in the form of PPP
(Irwin and Mokdad, 2010).

Given the complexity characteristics of projects and
contracts of PPPs, sometimes it’s difficult to collect and
analyze the concession data simply so that could
possibly improve future projects (Voordijk et al., 2016).

It has been developed several studies regarding the
most appropriate form of conceptual approach and the
measurement of success of PPP projects. According to
Liyanage et al. (2016), it is common to find models that
suggest success can be measured by analysis of
critical success factors, including the evaluation of KPIs
- Key Performance Indicators.

This paper intends to increase the knowledge of
case studies and at the same time propose an analysis
tool of PPP success characteristics. The choice of
Litoral Oeste concession as a case study was due to
their particular characteristics, such as the network
heterogeneity (composed with freeway sections,



highway sections and regional circulars), the concern
and intention of environmental protection and heritage
and finally for being one of the most recent PPP road
infrastructure which was built in Portugal.

This paper initiates with a literature review of
specifics concepts about the critical success factors and
success criteria that defines success of PPP. The
chapter 3 shows the theoretical and practical framework
of the proposed tool for PPP success analysis,
presenting information on the use of case studies, data
collection, the proposed model and its valuation.

Chapter 4 presents the case study and its features,
performance analysis results of the concession of the
Litoral Oeste according to the evaluation of critical
success factors and evaluation of PPP success.

Finally, in chapter 5 are compiled the results of the
case studies, the proposed model and the proposed
steps for future references.

2. Literature review

2.1 — CSF and success criteriain PPP projects

To a PPP project is a successful case it has to be
more than a simple contract agreement with assigned
tasks. In order to obtain a successful project, there are
several important factors that we have to take into
account. Felsinger (2011) states that success depends
on a proper distribution of responsibilities, obligations
and risks sharing between the public and private
partners. An effective PPP recognizes that each
partner has certain advantages over the other with
regard to performing specific tasks (PPIAF, 2012). It is
often stated that structure of the partnership should be
developed so that risks are allocated to the most
capable partner that can manage, minimize costs and
improve project performance (Aradjo and Sutherland,
2010).

The European Commission (2003) identifies four
leader roles for the private sector under the PPP
regime which are providing: an additional capital; a
management and implementation skills; an additional
value to the consumer and to the general public; and
an identification of needs and optimal use of resources.

The level of involvement of the private sector needs
to be carefully analyzed and combined with the
objectives and with the project’s needs. The suitability,
cost and ability to implement and control should be the
primary considerations in selecting an effectively PPP
structure (Osei-Kyei and Chan, 2015).

In recent decades, have been developed several
studies on PPP and the critical success factors - CSF
(Critical Success Facts) are one question that has
attracted more attention from the researchers (Osei-
Kyei and Chan, 2015). These are defined as the key
areas of the activity, in which favorable results are
absolutely necessary so that its objectives can be
achieved (Hardcastle et al. 2005).

Osei-Kyei and Chan (2015) makes a literature
review of the factors that influence a project, identifying

15 critical success factors. According to them the five
more reported CSF over the past 23 years are: the
proper risk allocation; quality of private consortium;
political support; public/community support; and
transparent tender process.

The identification, monitoring and checking the CSF
allows evaluating the implementation of the project,
applying additional measures and if necessary ensure
objectives are acomplished.

2.1.1 — Risk allocation

Identify risk allocation possibilities is important for
any risk management process and should be
performed in the project as soon as possible (Chou
and Pramudawardhani, 2015). In a PPP project there
are several risks related with: project (from its design
and construction, maintenance and operation);
environment (commercial or revenue risk); financial;
regulatory; and even related to higher force
(Roumboutsos, 2010).

The allocation of risk between the public and private
sector can be accomplished in several ways, including
payment and incentive mechanisms. So it is important
payment mechanisms reflect the service levels and the
most effective way to transfer risk to public sector.
Although payment mechanisms can be as diverse as
PPP design, there is a general form of "categorize"
depending on their characteristics. In the road sector
are mainly used four groups of payment mechanisms
(DELG, 2000): users charge; usage payments;
availability payments; and service performance
payments.

2.1.2 — Consortium quality

A strong private consortium can be regarded as a
reliable and well-structured company (Cheung et al.,
2012). This factor is often identified as one of the most
important for the success of the PPP projects. The
complex nature of the projects makes it difficult for a
single company runs the project. Facing this problem
the interested parties form a consortium among them
with different companies with different specialties
(construction, financing, maintenance, operation, etc.).

2.1.3 — Political support

PPP are used as a way to achieve public policy, as
they established a direct relation with the government
that defines its configuration and its goals. So without
the necessary political support for approval of public
expenditure associated with the project, it would not be
possible to materialize them. The political support can
work as a “double-edged sword”. The adverse effects
with too much political support can prejudice evaluation
processes ex-ante (which translates into optimistic
traffic projections, for example), and procced with
tender projects that do not have yet a great maturity to
go at contest.



2.1.4 — Political support

The acceptance and understanding from the
community — are they media, trade unions, civil
society and other non-governmental organizations —
also reveals a powerful factor when it comes to
ensuring the progress of PPP projects. In the initial
phase, public support and community helps to
minimize delays and costs of land acquisition required
for the project development (Osei- Kyei and Chan,
2015).

2.1.5 - Transparent tender process

PPP projects are an acquisition by the government;
therefore the transparency is a constant during the
process because public resources are involved. It is
essential to note that clearness does not only apply to
the hiring process, it should be maintained throughout
all the stages until delivery of the project. Since first
transaction until last decision, the parties have the
right and the duty to interfere, control and evaluate the
proposed objectives to the infrastructure. In fact,
information and reports of projects should be publicly
accessible.

2.1.6 — Success criteria

The general perception does not always distinguish
the two, but CSF and "success criteria" are different
concepts. On the one hand, CSF are the key areas for
the success of a project, where there are guidelines
stablished (DELG, 2000; European Comission, 2003;
Oecd, 2011; Tribunal de Contas, 2008) to how they
should be implemented (ex-ante analysis). On the
other hand, the success criteria are an ex-post
analysis to determine whether a PPP is successful
and where there are no guidelines or is determined
point that defines it as a success or unsuccessful
project.

In the literature there are many analyzes for the
determination of success and its definition is not the
most consensual. It is often said that the projects are
successful when the criteria of "iron triangle" are
satisfied. It means when they fulfills the three rules
taken as essential: time, budget and predefined quality
(Koops et al., 2016).
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Figure 1 - The "iron triangle" of project management
Source: Andrew Wilmot (2014)

To BENEFIT D4.2 (2015) success is determined
based on the "iron triangle", where the following
criteria are taken into account: time (operating
beginning of the transport infrastructure on schedule);
cost (analysis of budget for project vs reality); and
quality (comparison between the predictions and
forecasts and current revenues). Also included in the
secondary analysis of quality comparison the forecasts
and performance in terms of transport objectives,
economic, social, environmental and institutional.

3 — Analysis tool of PPPs success

To understand which PPP success characteristics
are, is necessary to gather information about the
concession. With that, will be created a tool based on
CSF and success criteria. After, it will be applied to
case study and the results will be analyzed and
compared with the results of other cases, in order to
evaluate the model.

3.1 — Case studies

Taylor et al. (2009) suggest that the case studies
should try to include opposed cases and cases
analytically similar to reach profundity in the research.
What is achieved by this approach is the verification
test element or theory, in that it changes from
inductive to deductive logic and which replication may
be applied (Yin, 2009).

3.2 — Data collection

Data collection was drafted according to the model
developed by the BENEFIT — Business Models for
Enhancing Funding & Enable Financing for
Infrastructure in Transport — for analysis of funding
models. The model describes key factors, their
characteristics and their attributes according to a



generic structure. BENEFIT (2015) is developed with
funding of research and with an innovation program
Horizon 2020 from European Union, under Grant
Agreement N° 635973. The information on case
studies was prepared by COST ACTION TU1001 and
later OMEGA Center information shared all the data
with BENEFIT.

The model was inspired in the concept of 6 Ws
introduced by Chapman and Ward (2003) and
changed to 8 Ws in COST ACTION TU1001 (2014).
Finally, the model was adapted by BENEFIT where 8
Ws were included as another's parameters of
analyses. The final version includes 9 Ws: Who, Why,
Whom, Whichway, What, Where, When, Whole and
Who-for, and also the variables Project Outcomes,
Assessment with respect to transportation goals and
other details on economic, social and environmental
facts.

3.3 — Analysis tool proposed for CSF and
success criteria

With collected information, and taking into account
the literature review on the CSF, 5 factors were
selected to be more reported by Osei-Kyei and Chan
(2015) with the aim of analyze the case study. When
the CSF follows the recommendations and guidelines
(Felsinger, 2011) it is considered its presence in the
case study.

As we saw earlier, to evaluate de success criteria,
it was used the concept based on the "iron triangle”, a
that performs a qualitative analysis of the ex-post
performance relative to cost, time and quality
(measured separately by traffic and transport goals).
The success criteria results are qualitatively assessed
on a scale from -2 to 1, where -2 is used when
performance in a given criterion falls far short of
forecasts, while 1 refers to exceeded expectations.

A project is considered successful when it gets a
score of zero or positive in 3 of the 4 criteria of
success (cost, time, traffic and transportation
objectives), when none criteria get a score of -2 (very
negative performance) and when all 5 CSF are
present.

3.4 — Rules for evaluation of the cases

For all CSF are present must comply with the
following rules:

- Risk Allocation: risks must be allocated to the
partner who can manage and mitigate it better,
according to good practices (Roumboutsos and

Anagnostopoulos, 2008) and guiding lines (Oecd,
2011; PPIAF, 2012; Tribunal de Contas, 2008) and
must be consistent with the contract objectives
(revenue streams);

- Quality of the private consortium: the consortium
has to be composed with experts companies from
different areas (construction, finance, operation,
maintenance, etc.), with an experience of concessions
and projects with proven results;

- Political support: The project must have political
support and involvement to gain sustenance;

- Public support: the project must have general
public acceptance and no incidents occurred (e.g.
setback in the implementation of tolling to have public
approval) until the infrastructure starts operating;

- Transparent tender process: must be open, with
national and international publications, with more than
one competitor and be done in stages (or similar
method) that enables the improve the offer;

The score for the performance of each success
criterion is calculated as shown in Table 1. The
intervals were defined taking into account the literature
(Flyvbjerg et al.,, 2005, 2003) indicated for each
criterion (cost, time and traffic) and a qualitative
analysis of the overall vision of the project on
accomplishment or not of the expected transport
objectives.

Table 1- Score for success criteria

Meets and
exceeds the
goals

1 [0%,; 95%[ -3months | [105%; +<[

Meet the
proposed
objectives

0 [95%; 105%[ | + 3 months | [95%; 105%[

Fulfills part
of the
proposed
objectives

-1 [105%;120%[ | + 3 months | [80%;95%]

Does not
meet the
proposed
objectives

-2 1120%; +[ | + 12 months | ]0%;80%][

4 — Case Study and Results

The Litoral Oeste subconcession has the main
objectives to design, build and increase the number of
lanes, finance, maintenance and operation (collecting
tolls) of the A 19 and the IC 36 roads.



The same project also includes designing and
potentiate the finances and operations (without
collecting tolls) the IC 9 road and minor links in Leiria,
Alcobaca and Nazaré.

The concession has a total length of 111,6 Km of
which 81,7 Km are new construction, 26,8 Km are to
be maintained and operated, and 3,1 Km is for
widening.

The concession is for 30 years, except the 8 Km of
EN 1/IC 2 that was concessioned for the first 5 years
and after this period is to be returned to the national
road agency Estradas de Portugal (EP).

The project has the strong support of
municipalities, population and environmental groups
because it reduces travel time, traffic accidents,
pollution and heavy traffic vibration near the
Monastery of Batalha (protected by UNESCO).

In Figure 2 we can see the AELO road network
concessioned.

A7

Leiria

Figure 2 - Litoral Oeste concession network

4.1 — Litoral Oeste concession analyses
4.1.1 — Risk allocation

Table 2 resumes the analysis regarding the case
study for risk allocation.

Table 2 - Stream of revenue and risk matrix

Type of contract DFBOMT

Toll collection; Availability;
performance; grants; Ancillary
revenues

Revenue streams

Design Totally Private

Construction Mainly Private

Exploration Rather Private
Commercial / .

Revenue Mostly Public
Financial Totally private
regulatory Rather Public
force majeure Rather public

The risks follows the logic that should be managed
by the partner who knows best and who can manage it
better (Roumboutsos and Anagnostopoulos, 2008),
and that can accurate the presence of critical success
factors.

4.1.2 — Consortium Quality

The shareholder structure of the SPV! AELO -
Auto-Estradas do Litoral Oeste, SA is mainly made up
of three companies. It is headed by Auto-Estradas do
Oeste — Road Concession Portugal, SA with a share
of 64,99984%, followed by TIIC with 20% and BRISA
Engineering and Management SA with 14,99996%.
The remaining shares (0,000200%) are distributed by
the Somague group, MSF, Lena and Novopca.

The financing structure was composed by 22,50%
equity and 77,50% of loans. The capital structure
based on RolC? was 13,10%.

The favorable points in the analysis are the
consortium composition, with companies that have
technical skills in different specialties, the existence of
a leader company and the fact that it was applied a
considerable amount of SPV's equity.

Usually RoIC is associated with the risk that the
private partner holds. Thus, the more the private
partner to manage risk, the more compensation
expected and hence the greater the expectation of
observing an upper RolC. In this case and consider
the risk matrix, the RolC is considered high regarding
the risk that are managed by the private party.

4.1.3 — Political support

Although the project has been launched by the
government with EP, the municipalities also had a
strong support position in order to construct these
infrastructures. The support of the municipalities of
Batalha, Alcobaca, Tomar, Porto de Mos, Leiria,
Ourém and Nazaré were an important factor for the
project acceptance which improved the public opinion.

Maintenance

Mainly private

1 Special Purpose Vehicle

2 Return of Invested Capital - RolC = ——2it

Invested Capital



As regards the analysis in accordance with good
practice, the project always had support and political
engagement recommended by researchers Osei-Kyei
and Chan (2015) from the time it was released.

4.1.4 — Public support

Residents, workers and businesses stand to gain
mobility benefits, employment and contracts from the
concessionary, but are also imminent to risk of
potentially negative impacts such as noise, air
pollution or loss of business due to agglomeration
bypass.

The project had always the public support to
construct the infrastructure but the local authorities,
users and environmental groups have been against
the existence toll charge in A 19 and IC 36. Note that
there were no significant conflicts because the part of
the project (IC 9, variant of Nazaré, Alcobaca variant,
circular east of Leiria in a total of 92,8 Km) are
sections without toll collection that are considered
important for the development of the region.

4.1.5 - Transparent tender process

In Table 3 it is presented the analysis of the case
study regarding the tender process.

The tender was openly and published national and
internationally, in which attended more than one
competitor, and the project was carried out in two
phases in order to improve the final offer.

Table 3 - Transiarent tender [irocess analises

Publication [\Iatlona_l and
international

Date of tender call 2008

Award Award 2009

N° of candidates on the long 4

list stage

N° of candidates on the short 2

list stage

Duration of the contract 11 months

process

4.1.6 — Success criteria

Although the contract is public, the overall value of
planned construction is not visible, so it is not possible
to make a quantitative analysis of the cost criterion.
Having regard to the news archive disclosed at the
time of construction by the grantor, they were not
recorded in the budget overruns or savings to justify
appointment. The evaluation criterion is 0 points.

The deadline for the delivery of infrastructure to
initiate operation was planned for the last quarter of
2011. Due to some delays, the last part of the
concession was open to the public in the first quarter
of 2012. Although occurred a delay at delivery that is
not considered significant, having been assigned the
score 0.

In concession projects is frequent to found a biased
optimistic forecasts, causing a considerable difference
between real traffic and forecast. The case study was
no exception. Taking into account the forecast and the
real traffic in 2015, the concession network had a
TMDA of 57,37% of the forecast. If we separate tolls
sections from non-toll sections, we have a TMDA of
38,07% and 64,08%, respectively. Based on this
result, the case study achieved a score of -2.

The transport goals were focus on the traffic
transfer to A 19 and IC 9, heritage protection, accident
reduction and promotion of mobility and accessibility.
Due to the existence of tolls was not verified the traffic
transfer, heritage protection and accident reduction.
Based on that was attributed a negative score of -1.

Table 4 - Success criteria analysis

Unsuccessful

Table 4 reflects the summary of the assessment of
the various success criteria presented. Based on the
current analysis tool the case study had an
unsuccessful evaluation of success.

4.1.7 — Results analyses of case study

For these 5 critical success factors, concession of
the Litoral Oeste meets the proposed requirements.

The risk allocation indicates the presence of
clauses that may stimulate private partner to provide
better services and to penalize it if does not meet the
desired levels of services. The risk matrix appears to
be assigning to the partner that better manage it.

The winner SPV has prestigious companies with
proven experience, has a leader of the consortium and
a significant investment of capital was made.

The project had political and public support and
involvement.  Although there were differences
regarding the tolls implementation, there is no record
of a situation which has put concerns to the
materialization of the project.



Also the transparency in the tender process was
successfully completed since the competition opened
publicly released internationally, with the participation
of more than one competitor and was conducted in
two phases in order to improve proposals.

Regarding the assessment of the success criteria,
the case study presented a positive assessment on
the cost and time criterions and a negative evaluation
in both quality criterions. According to the analysis
tool, the concession of Litoral Oeste presents a result
of unsuccessful through the very negative
performance (-2) traffic and does not meet the goals in
3 of the 4 criteria of success with positive or null
evaluation, as was explained earlier.

5 — Conclusion and further research

The analysis of the Litoral Oeste concession
extends the research spectrum in the area of PPP and
adds a new case study to one of the most recent
Portuguese PPP and with some particularities
(heterogeneity of road infrastructure network,
environmental concerns and national heritage
protection).

The tool proposed revels itself to be a simple and a
satisfactory way of successful features analysis of a
PPP project.

The case study satisfied the requirements of the 5
critical success factors and failed in two of success
criteria analyses.

This facts reflects the experience in PPP usage as
a manage tool, a public procurement legislation that
follows European normative and the evolution of the

institutional  framework for management and
evaluation of PPP projects.
Data collection is not easily accessible, the

qualitative assessments of the evaluation parameters
and project analysis of ex-post road infrastructure,
proved to be obstacles and challenges to the
development of this paper.

With some changes this tool can be used to
evaluate the success of PPP projects as a reference
tool. Intervals could be included in order to establish
whether CSF has been successfully achieved or not.

For future reference, it iss recommended to
continue to evaluate the case studies and trying to
understand how macroeconomic changes affect the
performance of the PPP.

The analysis ex-post of PPP projects is still a
developing area and in which the continuous
investment is needed. In that way, it will be possible to

improve models and collect future benefits in the
management of new infrastructure.

Last but not least, is also recommended to create
more complex methodologies, with more success
criteria, more inclusive in order to achieve more robust
and better results.
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