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This article analyzes the benefits of the financing scheme through Public-Private Partnerships for the Fourth Gen-
eration Highway Concessions Program in Colombia. In this program, the Government of Colombia establishes a
concession for 25 years on highways and guarantees income through the Collection Difference Compensation Mech-
anism in years 8, 13, and 18. A case study is presented on the 4G highway "Autopista al Mar 2" to identify the com-
mercial risks that may be caused by the difference in the collection between the concessionaire and the Colombian
government. For this, three traffic scenarios are proposed to evaluate their impact on obtaining the Present Value
from Toll Revenue - PVTR. Results show that this highway is financially viable for the base scenario through the
project's finance scheme, and the commercial risk is not increased by the collection differences in any of the years
8, 13, or 18. The analysis foresees an additional income for the concessionaire of USD 123.19 million. Similar re-
sults were obtained in the optimistic scenario, with an additional collection of USD 655.90 million, which generates
additional revenue to the concessionaire for operation and maintenance costs. However, if there is a 30% decrease
in the estimated traffic in the baseline scenario, the PVTR will not be reached within 25 years of the concession,
and the risk of Collection Difference is activated in the year 18, with an amount of USD 1.11 million; the Colombian
State must provide this sum to the concessionaire. Finally, these results help create a roadmap on critical issues that
require adjustments or improvements in the financing process to drive the effective development of 4G concessions.

Key words: funding process, highway infrastructure, project finance, public-private partnerships

INTRODUCTION

The importance of transport infrastructure systems is
supported by the benefits they bring to improving quality
and coverage levels. This is one of the main challenges
Colombia faces, especially in small and medium-sized
cities, due to the interest in poverty reduction. It is impos-
sible to fight poverty without adequate connectivity infra-
structure, nor is it possible to improve people's quality of
life and boost Colombian economic development without
generating a transportation infrastructure that provides
greater coverage and quality of services derived from it
[1]. Therefore, it is necessary to increase the current lev-
els of investment, promote improvements in transport in-
frastructure, and prioritize financing mechanisms [2], [3].

Colombia is a developing country located in South Amer-
ica, close to the equator. It is a country that mainly ex-
ports commodities and services and has an approximate
population of 50 million inhabitants. In Colombia, invest-
ment in infrastructure from years 2002 to 2018 averaged
3.2% of its GDP (Gross Domestic Product) [4]. As sug-
gested by the Andean Development Corporation (CAF),
it is necessary to reach average investment levels of 5%,
but budgetary limitations and the low debt capacity of
the public sector restrict the investment to a maximum of
2.5% [5], [6]; this percentage of resources is insufficient
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to face this gap. In this sense, there is a strong need for
exploring suitable financing alternatives to change this
reality. Therefore, the analysis and characterization of
the financing strategies to develop infrastructure in the
transport sector could improve such processes and ef-
fectively attract the private sector's engagement. This
paper aims at filling this gap and present Public-Private
Partnerships (PPP) as a strategy for linking the private
sector in financing large road infrastructure projects in
Colombia in order to improve production efficiencies [7],
[8]; it also seeks to streamline the infrastructure devel-
opment process, and the risk transference to the private
sector, among other benefits.

As atool to increase competitiveness, between 2014 and
2015, the National Government of Colombia, through the
National Infrastructure Agency (ANI, by the acronym in
Spanish), granted the fourth generation of highway con-
cessions (4G concessions) through PPP; it seeks to im-
prove the quality of the country's roads. With the PPP
contractual scheme, these road concessions mean that
the private sector oversees the design, construction,
operation, and maintenance of these roads, as well as
their financing. In this way, this seeks to guarantee that
they can be financed through a structure called Project
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Finance (PF), in which each concession's income flows
must be sufficient to repay the debt and, occasionally,
the equity of each of them. Lately, Project Finance is
becoming the preferred method to finance infrastructure
works and large-scale projects worldwide [9]-[12].

This paper exposes the use of the Project Finance meth-
odology and its application in the 4G concessions. The
financing strategies developed under PPP must be an-
alyzed and characterized to enhance the identification
process of linking, developing, and financing these proj-
ects by the private sector. As an application case, the
4G concessions "Autopista al Mar 2" and its financing
process are reviewed to identify its financial viability and
the risks to which the project may be exposed. The main
contribution of this work is the analysis and characteri-
zation of the financing strategies of transportation infra-
structure projects through PPP.

THEORETICAL FRAMEWORK
Public private partnerships in Colombia

Participation from both the public and private sectors is
vital to meet infrastructure investment needs [13], [14].
Consequently, governments have been using Public-Pri-
vate Partnerships as a strategy to involve the private
sector in financing large infrastructure projects [15]-[19].
Colombia has not been oblivious to implementing this
private participation scheme, and the public sector has
welcomed the strategy because the State does not have
the necessary resources to finance all the basic infra-
structure works for the country [4], [20]. This type of fi-
nancing has been promoted mainly as the solution to the
infrastructure gap that the country experiences in order
to improve production efficiencies [8], [18], [21]; as well
as streamlining the process of infrastructure develop-
ment, transferring risks to the private sector and direct-
ing public funds towards social needs where the private
sector would not invest [22], [23]. For this purpose, both
the Ministry of Transportation and the National Planning
Department issued Law 1508 in 2012, under the Nation-
al Congress's approval. With Law 1508, Colombia ad-
opted the PPP scheme to increase the private sector's
participation, making the investment in large-scale infra-
structure projects more attractive. This 2012 norm was
regulated by Decree 1467 that addressed the terms and
conditions for the associate selection, signature and exe-
cution of the contract, procedures, and criteria for the se-
lection of public and private initiatives, contributions from
public entities, and the conditions for the compliance with
availability, service levels and quality standards that PPP
must meet. This Decree establishes:

"Public-Private Associations are an instrument for linking pri-
vate capital. They materialize in a contract between a state
entity and a natural or legal person under the private law, for
the provision of public goods and their related services, which
involves withholding and transfer, risks between the parties
and payment mechanisms, related to the availability and level
of service of the infrastructure and/or service [26, art. 1, p. 1]".
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One of the most significant changes introduced by 2012
Law 1508, through Article 5, later modified by article 37
of 2015 Law 1753, was to condition the remuneration
from State resources to contractors, in terms of avail-
ability, at the service level and the quality standards set
in each contract. In the 4G highway case, the private in-
vestor must finance the infrastructure's construction until
it delivers the units in operation (as many as the proj-
ect is divided into). This change seeks to encourage the
contractor to complete the works in less time to obtain
the right to receive the remuneration quickly. Besides,
the Law conditioned the contractors' remuneration to
the availability of the infrastructure and the compliance
with service levels and quality standards, and the use of
suitable quality materials. The latter implies that the con-
tractors should invest fewer resources during operation
and maintenance tasks, the so-called Operating Expen-
ditures - OPEX. To manage public and private resources
in the projects, the contractor must constitute autono-
mous equity conformed by all the assets and liabilities
associated with each project. Also, the maximum term
for this type of project was set at 30 years.

In the year 2011, Colombia's National Planning Depart-
ment -DNP stated that the development of infrastructure
projects executed with capital from the private sector
should be strengthened with PPP contracts; this is due
to these models' characteristics, which reduce both the
legal and financial risks of traditional financing mecha-
nisms. Thus, PPP schemes ensure adequate risk allo-
cation and allow financing through securities' issuance
with credit content or participation in the capital market.
For such cases, the Project Finance (PF) technique is
closely related to the PPP concept. Infrastructure proj-
ects in Colombia are carried out in the phases described
in Figure 1.

Project finance

The PF structure has been used worldwide to finance
large-scale infrastructure projects for construction, op-
eration, and maintenance under the PPP scheme [22],
[25], [26]. According to Albujar [27], Project Finance tech-
niques are required to properly structure a PPP, where
the private sector must finance 100% of the investment
to design, build and operate the infrastructure. The PF
is a structured financing mechanism that depends on
the cash flows generated by the project during its op-
eration; it also depends on the risks assumed by the
project's shareholders or sponsors, in such a way that
the debt service payment guarantee often is the same
project's assets. These are developed in an independent
vehicle (Special Purpose Vehicle - SPV) that is outside
the balance sheet of the shareholders or sponsors that
participate in the project [22], [28], [29]. In this way, in
PF, it is understood that the project has expected income
streams that make it possible to repay the debt without
having to compromise the investors' assets as collater-
al guarantee for the funders. Figure 2 shows the basic
structure of PF.
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Figure 1: Phases of an infrastructure project in Colombia

An important reason to use the PF is that investments for
an infrastructure project, specifically road concessions,
require large financing levels in the short term [30]. Usu-
ally, in the construction stage, works are carried out with
the highest levels of investment; and it is in the long term
(in the operational stage) where the positive cash flows
are generated, with the money collected from tolls of the
roads in concession. Then, the return on investment will
be obtained. In this sense, high financial leverage im-
proves the revenue for the investor [31].

Before carrying out a project under the PF scheme, a
financial study must ensure that the cash flow generated
can cover the expenses caused by the credit. On the
other hand, certain agreements must provide the nec-
essary funding for project start-up and operation. This
also ensures capital availability to cover expenses and
obligations at the start of operations and the project's
possible difficulties [22]. Additionally, the PF has special
characteristics that oblige the State and the private sec-

tor to share the risks to make the project viable. Usual-
ly, the State seeks to transfer greater risk to the private
sector, although the State can assume a more significant
percentage depending on the project [32].

The financial structure of Project Finance seeks to max-
imize the project's profitability for investors. An efficient
project requires adequate cash flow planning under dif-
ferent scenarios and risks to generate enough funds for
paying obligations and returning the invested capital. In
general, the financial structure must be under the pro-
moters' objectives and the financial entities participating
in the project. After defining each of the project's finan-
cial structure determinants, the best combination of debt
and equity is identified. Everything will depend on two
points of view: in the first place, the promoters will seek
to contribute the lowest percentage of capital to obtain
the highest possible return. Second, the allowed credi-
tors would require that the capital contribution be as high
as possible because the amount of contributed capital
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Figure 2: Project finance structure
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indicates the commitment of the promoters in the project,
and it also operates as a kind of guarantee regarding
the return of debt. The main guarantee that lenders have
is the project's ability to generate cash flows. Therefore,
creditors must ensure the loan's payment (principal and
interest) in the established period by the debt's term.

Methodology for financing infrastructure projects
through PPP: A Case Study of 4G highways

The National Government of Colombia structured 4G con-
cessions according to the PPP scheme to correct errors
in previous projects and to improve the country's capacity
of road infrastructure and achieve adequate regional con-
nectivity and strengthen the country's competitiveness.
This program was named because the government clas-
sified the roads as first, second, third, and fourth genera-
tions when proposing the road infrastructure development
program. For this generation of concessions, ANI hired a
group of integral structuring companies to structure public
initiative PPP; they designed the standard contract (gen-
eral part of the 4G Concession Contract) applicable to all
contracts of this generation and which regulates most of
the common aspects of the projects.

In the construction stage, 4G concessions have a dura-
tion of two (2) to five (5) years and a concession period
of twenty-five (25) years. An aspect to highlight is that
4G projects are led towards reducing traveling time and
operating costs in the transport of goods. At the same
time, they seek to boost tourism development. It is es-
timated that they will bring benefits to seventy-nine (79)
municipalities located in thirteen (13) provinces, with a
target population of 5,254,631 inhabitants (DNP, 2014).
The program expects to create a multiplier effect on the
economy, increasing GDP by 1.5% during construction.
For the long term, it will produce a potential growth in
GDP, going from 4.6% to 5.3%, generating more than
215,000 direct jobs and 144,000 indirect jobs during the
construction stage; this would reduce the unemployment
rate in the long term by 1%.

According to Colombia's Ministry of Transport, the fourth
generation of concessions is the country's most exten-
sive highway infrastructure program so far; it will develop
capabilities to be more competitive and meet internation-
al trade challenges. The program is based on Law 1508
on Public-Private Partnerships and seeks to solve the
country's infrastructure deficit by investing around USD
23,500 million in 2012 constant terms, in investments in
capital goods which are necessary for works' develop-
ment and execution — (Capital Expenditure -CAPEX-).
These investments will be carried out in eight years from
its hiring, and then, the operation and maintenance of the
roads would begin for periods between 25 and 30 years.
These CAPEX investments, plus the necessary resourc-
es for the roads' operation and maintenance, will be re-
munerated to the concessionaires through money from
tolls and public resources' contribution from the Nation's
General Budget. For these concessions, roughly 65% of
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the required resources will be used for CAPEX and the
remaining 35% for OPEX.

The 4G highways Program has 20 projects granted
through PPP contracts with an investment amount of ap-
proximately USD 14,900 million (projects 1-20) and 11
private initiatives for about USD 6,700 million. The size
of this financing challenge faced by the country implies
a transformation of the current infrastructure financing
model, moving from a scenario where the distribution of
risk was more concentrated on the government, with low
capital requirements to concessionaires and the financ-
ing basically from corporate loans to a maximum of 10
years. The new scenario is a non-traditional model such
as Project Finance (which allows an appropriate alloca-
tion of risk between the public and private sectors, whose
main characteristic is implementing international stan-
dards and best practices). Specifically, 4G concessions
operate under the PPP scheme and present a novelty in
risk distribution since most of these risks are transferred
to the private sector, the central development axis of pub-
lic policy in the Colombian transport infrastructure area.

This new payment scheme circumscribed by 2012 Law
1508 proposes the availability payment, which means
that the State's return on investment is manifested to the
concessionaire once the infrastructure is available un-
der service and quality standards per Decree 1467 from
2012. However, for partially executed projects due to
inconveniences in land issues or environmental licens-
es, the payment mechanism should be negotiated. The
latter case results because the availability payment fig-
ure would not be fulfilled, and therefore, the concept of
available infrastructure would not exist. Another novelty
lies in the contingent liability management system that
arises from the guarantees offered to toll road conces-
sions. This system includes estimating the fiscal impact
of the Nation's Budget provided by ANI and the guaran-
tees before they are granted and setting aside funds to
cover the estimated payments of the guarantees through
the contingent liabilities fund administered by Fiduprevi-
sora (Law 448 from 1998, Law 819 from 2003 and Law
1437 from 2011).

Additionally, remuneration is defined as the economic
consideration to which the concessionaire is entitled to
execute a contract. Remuneration calculation involves
each functional unit of the project (from now on, FU). A
FU is each of the project divisions according to the spe-
cial part; they correspond to engineering structures and
essential facilities that can function and operate individ-
ually so that it is possible to provide the service in each
of them with functional independence. Remuneration
starts from the subscription of the respective certificate of
termination of each FU, tying the payment to the FU de-
livery by the concessionaire and fulfilling the compliance
index required for each FU (derived from the weighting
of different indicators). The remuneration will be under-
stood as accepted when the resources corresponding
to it (and those to special compensation, if applicable)
are transferred between the corresponding autonomous
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equity subaccounts within the established terms. It is
essential to differentiate the remuneration from the con-
tract's value. The former represents the economic con-
sideration in favor of the concessionaire. The latter is an
estimated amount of investment indicated in the special
part of each contract that serves as the amount to cal-
culate the maximum value of additions for each project,
according to Article 13 of Law 1508 from 2012.

The general contract foresees that the concessionaires
must constitute autonomous equity to better control the
destination and the specific use of the projects' resourc-
es. This equity will be the project's accounting center, in-
volving all the economic aspects, including each project's
income and expenses. All assets and liabilities must be
channeled through this autonomous equity, and all proj-
ect resources must be managed. Thus, according to the
contract, the autonomous equity must be divided into two
main accounts: the project account and ANI's account.

By the general contract, the sources for the concession-
aire's remuneration are |) the contributions from ANI, II) the
money collected from tolls, and Ill) the income from com-
mercial exploitation, each of them understood as follows:

* ANI contributions correspond to the amounts re-
quested by each concessionaire as annual contribu-
tions from ANI to the autonomous equity; these will
be expressed in constant money for the indicated
year in each project's special part and must be con-
tributed by the State entity in the terms and amounts
established by the special part of each contract.

* The money collected from tolls corresponds to the
amount obtained from multiplying the toll stations'
effective traffic by each vehicle category's rate.

»  Commercial exploitation income is the gross income
obtained from each project to provide additional ser-
vices received directly by the concessionaire or any
other person, given that the concessionaire, its part-
ners, or the beneficial owners have a stake. 2.2% of
this income must be sent to ANI's surplus subaccount
and will have the intended destination for such re-
sources. The remaining 97.8% will be sent to the com-
mercial exploitation income subaccount and will be
considered one of the remuneration payment sources.

On the other hand, it must be considered that the equi-
ty resources destined to the project must be paid to the
autonomous equity by the concessionaire's partners —in-
vestors or sponsors— to comply with the minimum capital
transfers defined by the contract. The contributions of eg-
uity resources must be accounted for in the autonomous
equity only as one of the following items: 1) share capital
contributions, Il) additional paid-in, in shares placement,
or lll) shareholders' debt to the company; in no case, it
can be a dealer-backed bank debt of the partners. The
repayment of these resources can only be made at the
operation and maintenance stage and will be subordinat-
ed to the project's payment of all costs, expenses, and
debt resources' remuneration.
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The debt resources required to finance the project may
be paid to the autonomous equity by the lenders through
any modality, contract, or financing instrument. Among
the modalities allowed to obtain these resources, there
are bank loans, securities issuance in the capital market,
resources from private capital funds, or combinations of
the previous modalities.

The financial closure of the project must be guaran-
teed, considering the project's collection and financing
systems. This implies the achievement of a minimum
amount of debt resources for each project by the con-
cessionaire. These minimum debt resources must be ac-
credited within the deadlines and in the form required by
the contract. It is essential to mention that, following note
(f) section 3.8 of the contract's general part, obtaining
financial closure by the concessionaires does not limit
their obligation to obtain all the necessary resources to
execute the project entirely. Therefore, if the resources
obtained become insufficient, the concessionaire will be
obliged to obtain the missing resources.

4G concessions operation scheme: a case study of
“Autopista al Mar 2”

As previously mentioned, concessions, in general terms,
are governed by the provisions contained in the general
part of the concession contract, except for what the spe-
cial parts of each contract provide for each case. The
general part establishes (among other aspects) the defi-
nitions applicable to contracts, how the remuneration will
be paid, the income sources, the project's risk allocation,
and the administration of the resources associated with
the autonomous equity. Some of the essential charac-
teristics of the "Autopista al Mar 2" project are exposed
below, extracted from the general part of the concession
contract.

General description of the project

The roads subject of the "Autopista al Mar 2" concession
have an estimated total length of 245 kilometers from or-
igin to destination. It will connect the center of the coun-
try with the Caribbean and Pacific coasts. The project
is located between the municipalities of Cafiasgordas
and Necocli. It is estimated to be finished by December
2021. The concession is divided into six functional units
(see Table 1), and the project's concessionaire is Auto-
pistas Uraba SA. The concessionaire is made up of Chi-
na Harbor Engineering Company (30%), SP Ingenieros
SAS (20%), Pavimentar SA (15%), Sonacol SAS (20%),
Associated Infrastructure and Constructions Unit SAS
(10%), and Termotécnica Coindustrial (5%). The CAPEX
for the "Autopista al Mar 2" project is USD 850 million.

Figure 3 presents the "Autopista al Mar 2" concession's
intervention route, which will improve the connection be-
tween the Uraba region and the rest of Colombia.
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Table 1: Functional units of the Autopista al Mar 2 project

FU Sector Type of intervention Max. ‘e"a:;:)"e"“““ ';e;r‘;f;faﬂfo‘r’lf
1 | Canhasgordas - Uramita Improvement 1800 30.83%
2 Variante Fuemia Building 1440 28.26%
3 Tunel de Fuemia Building 1440 6.42%
4 Dabeiba - Mutata Improvement and Rehabilitation 1440 6.87%
5 Mutata - El Tigre Rehabilitation 1080 5.04%
6 El Tigre - Necocli Operation and maintenance 1080 22.58%
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Figure 3: Intervention route for the “Autopista al Mar 2” concession

Operating income

In the "Autopista al Mar 2" concession, three income
sources were established: tolls, income from commercial
exploitation, and contributions from the State. Toll reve-
nues correspond to the income received from road users,
by applying the defined rate scheme for each vehicle cat-
egory and by toll collection booth. Two new tolls are being
built for this concession, which will come into operation
with the delivery of the 6 FU proposed in the project. In
this type of project, the concept of Present Value from Toll
Revenue (PVTR) is used; it is verified month by month
from the moment the State transfers the money collected
to the concessionaire. Commercial operating income is a
source of income not considered in previous generations
of concessions, and it is defined as "the gross income
obtained as a consequence of the provision of additional
services." 97.8% of this commercial operating income will

represents the remaining 55%.
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the 2019 to 2035 period for a total of USD 1,750 million
(in December of 2012). These values must be updated
when making the compensation to the concessionaire per
the previous month's CPI. In this contract, the percentage
of ANI Contributions (Nation) represents 45% of the es-
timated income as part of the remuneration, and the toll

It is important to note that, in 4G concessions, income is
guaranteed through the Collection Difference Compensa-
tion Mechanism (CD) in years 8 (CD8), 13 (CD13), and 18
if the present value of income calculated in
years 8, 13, and 18 is lesser than the estimated amount of
PVTR for those years, the State -through ANI- will guaran-
tee the difference weighted by the compliance index, with
the resources available in the contingency fund, transfer
of surplus subaccounts or, if insufficient, through the Na-

be used as payment for the compensation to the conces-
sionaire and, the remaining 2.2% must be deposited in
the equity subaccount corresponding to the surpluses of
the State entity. The State contributions will be made from
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The income received by the concessionaires of these
projects will be conditioned to the fulfilment of the infra-
structure availability and service level indicators or service
provided. If not meeting the indicators, the remuneration
is reduced according to the deductions per performance.
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At any time of the contract's execution, the present value
at the Reference Month (December 2012) of the accu-
mulated PVTR up to that moment (PVTRm) may be cal-
culated, according to the following equation:

Toll, s

j=12F=5j+3 (1)

PVTIR =57, — 1 _
(1+ADR)™

Where,

PVTR-=is the Present Value from Toll Revenue until the
year n offered by ANI n=8, n=13 and n=18 PVTR 8,
PVTR 13 o PVTR 18 correspondingly.
AF=PVTR_-PVTR,

j=number of months’ counter. It starts in the contract’s
starting month; j’s initial value varies according to the
money collection difference, which is calculated as fol-
lows: (I) for CD8, j starts in month 1; (Il) for CD13, j starts
in month =97 and (ll) for CD18, j starts in month 157.

ADR=actual annual discount rate of the income ex-
pressed in effective monthly terms, set at 0,5663% for
this project.

g=number of months between the reference month and
the starting month.

Item (b) of section 3.4 of the General Part contract indi-
cates that, if the PVTRm value is less than the PVTRS at
the expiration of year eight (8) from the Start Date, ANI will
pay the concessionaire the difference (CD8) weighted by
the average Compliance Index observed up to year eight
(8). The same procedure indicated above will apply to the
calculation and payment of CD13 and CD18.

The calculation of the money Collection Difference will be
made with the formula provided in Section 3.4 (b) (ll) of
the General Part, Equation 2.

CPI.

CD:=A¢ *AC/f*(ﬁJ*(""'ADR)M (2)

r

Where,

CD.=is the money collection difference expressed in
Month values f, from the starting date.

F=Year correspondent to the money collection difference
that is calculated (CD8, CD13 o CD18, correspondingly).

f=Number of months that passed between the starting
date and the last day of the year for which the money col-
lection difference. For CD8, f=96; for CD13, f=156 and
for CD18, f=216.

ACIl=Average Compliance Index

CPI=Consumer Price Index

If on the Operation and Maintenance Stage's Date of
Completion, the concessionaire has not obtained the
PVTR, ANI will pay the Concessionaire the PVTR un-
earned balance following the formula specified in the
contract on liquidation of the contract without the PVTR
compliance.

The following PVTR values are established for the Auto-
pista al Mar 2 Concession:

PVTR: USD $ 231.95 million
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PVTRS8: USD $ 66.92 million
PVTR13: USD $ 120.82 million
PVTR18: USD $ 168.69 million

The project cash flow

Income from the Concession Contract is projected month-
ly to prepare the project's cash flow, taking historical data
as a reference. Also, the ADR established in the contract is
discounted, and the monitoring of the CD is established in
years 8, 13, and 18 of the project. As a completely new proj-
ect without historical information related to the annual traffic
growth and its tariff structure, these values are projected with
the assumptions established in section 3.b of the contract.

Three traffic scenarios are proposed to assess theirimpact
on obtaining the Present Value of Toll Revenue PVTR.

+ Base Scenario: As a base scenario, it was used the
traffic study published by ANI in the data room of the
process selection and granting process based on the
expected projection; it was delivered through bidding
process No. VJ-VE-APP-IPB-002-2015. The toll sta-
tions of Fuemia and Mutata are entirely new, and there
is no historical information. Projections are made for
both tolls from the delivery date to come into opera-
tion, with Functional Unit 2 expected to be ready in
2020. Figure 4 shows a projection of the expected dai-
ly vehicular traffic on the "Autopista al Mar 2" project.

Regarding toll rates, the information published on the web-
site www.ani.gov.com on Fuemia and Mutata tolls was
used and, it was projected until 2040 with a per-year in-
flation rate at the end of each year. Table 6 shows the toll

16000
TIAL
B ™
IS

14000
12000
m Category IV

10000
8000
6000
4000
2000

0

Number of vehicles

2020 NN N

2021 EEE——. e

2022 EEENNTE .

2023 EEENTEE W

024 NN W

025 HEEIEENTEE W

2035 IEEEN T e
2038 I
2039 I
2040 NN

N N

m Category |
H Category V

Figure 4: Projection of average daily traffic for the
“Autopista al Mar 2” concession

m Category Il
Category VI

Category Il
m Category VIl

Table 2: Tolls by category for the Autopista al Mar 2

project
. Toll station (USD)
Type of vehicle - -
Fuemia Mutata
Category | 6.4 4.4
Category Il 7.9 5.5
Category Il 7.9 5.5
Category IV 7.9 5.5
Category V 18.9 13.1
Category VI 23.7 16.5
Category VI 27.4 19.0
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Figure 6: Autopista al Mar 2 Concession’s base scenario Cash Flow

value for 2012 by type of vehicle established in section 4.2,
"Rate structure of the special 4G concession contract".

¢ Pessimistic Scenario: A 30% decrease in vehicle
flow is simulated over the base scenario.

*  Optimistic Scenario: A 30% increase in vehicle flow
is simulated over the base scenario.

An Excel model is developed based on the above infor-
mation, using the macroeconomic projections reported
by the Banco de la Republica; the Cash Flow calculation
is made for the Autopista al Mar 2 project base scenario.
Figure 5 shows project revenues from tolls and ANI con-
tributions for the base scenario.

“Autopista al Mar 2" project cash flow is presented in Figure 6.

With the proposed model, about 48% of the income cor-
responds to the State contributions invested in futures
until 2034. In this type of infrastructure project, financing
through Project Finance is ideal, given its high capital
requirement at the beginning of the project.

PVTR denotes the present value in the reference month
of toll collection, which ANI offered to the concessionaire.
The model is developed for each proposed scenario to
determine the PVTR in each reference year and deter-
mine the risks in each modeled scenario. The contract
foresees the payment of a collection difference in favor
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of the concessionaire; ANI will pay it in cases where
there is a negative difference between the present value
of the project's actual money collection and the PVTR
provided in the special part of the contract.

Collection differences (CD) will be calculated at three
different times during the execution of each project: in
years 8 (CD8), 13 (CD13), and 18 (CD18) and will be
contrasted to the corresponding estimated PVTR defined
in the special part of each contract. These resources will
be deposited, if applicable, in each of these periods by
ANl in the toll collection subaccount.

Table 3 presents the proposed base scenario model's
results based on projected toll revenue data in the final
concession contract. In this scenario, it is observed that
the project's PVTR is reached well before the foreseen
25 years in the contract's structuring, and the commer-
cial risk is not triggered by the collection differences in
any of the years 8, 13, and 18. This scenario generates
an additional collection of $ USD 123.18 million in pres-
ent value in 2012, generating additional income for the
concessionaire for operation and maintenance costs.

Table 4 presents the pessimistic scenario model's re-
sults, where the PVTR is not reached within the 25
years of the concession, and the risk of Collection Differ-
ence activates in year 18. Consequently, the amount of
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Table 3: Structuring of PVTR base scenario for the “Autopista al Mar 2” project

Present Value from Toll Revenue Estimate Contractual Additional revenue
PVTR 355.14 231.96 123.19
PVTRS8 173.85 66.93 106.92
PVTR13 255.87 120.82 135.05
PVTR18 322.29 168.70 153.59

Table 4: Structuring of PVTR pessimistic scenario for the Autopista al Mar 2 Project

Present Value from Toll Revenue Estimate Contractual Additional revenue
PVTR 184.67 231.96 -47.28
PVTRS8 90.40 66.93 23.48
PVTR13 133.05 120.82 12.23
PVTR18 167.59 168.70 -1.11

Table 5: Structuring of PVTR optimistic scenario for the Autopista al Mar 2 Project

Present Value from Toll Revenue Estimate Contractual Additional revenue
PVTR 887.86 231.96 655.90
PVTRS8 434.63 66.93 367.70
PVTR13 639.67 120.82 518.85
PVTR18 805.73 168.70 637.03

USDS$ 1.11 million in the present value placed in Decem-
ber 2012 must be paid to the concessionaire, initially,
through the Contingency Fund provided by the State in
the contract. If the surplus is covered with the Contin-
gency Fund, ANI will transfer the remaining value to the
concessionaire.

Table 5 presents the optimistic scenario model's results.
In this scenario, the project's PVTR is reached before
the foreseen eight years in the contract's structuring,
and the commercial risk is not triggered by the collec-
tion differences in any of the years 8, 13, and 18. In this
scenario, an additional collection of USD 655.9 million
in present value was generated in 2012, producing ad-
ditional income to the concessionaire for operating and
maintenance costs.

CONCLUSIONS

Given that Colombia is a developing country, the constant
search for mechanisms or alternative financing sources
to meet the country's needs in terms of infrastructure
becomes essential to improve productivity and increase
economic development. So, the State becomes an ac-
tive participant in infrastructure development, not only
as an authority but also as a project planner and funder.
Simultaneously, the establishment of Public-Private Part-
nerships makes the private sector, primarily the financial
entities, a key player in infrastructure projects because of
financial contribution, knowledge, and experience.

The Project Finance structure seeks to encourage the
participation of the private sector in economic develop-
ment through the construction of infrastructure, meeting
efficiency expectations and technical capacity, and ef-
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fectiveness in financing matters. However, management
issues related to profitability and risk make it hard to
guarantee projects' viability. With the proposed Project
Finance model, commercial risk assignment to the pub-
lic mitigated financial imbalances. The Concessionaires
have guaranteed income within the financing scheme by
guaranteeing the income differential plus the State Con-
tributions contemplated in the contract.

As observed, the project's traffic projection is a funda-
mental variable to achieve compliance with the PVTR in
the 4G highway "Autopista al Mar 2". Considering that
projects have a long-term structure, there is much un-
certainty about the variables to incorporate in the model.
In this sense, resorting to an income guarantee scheme
mitigates the risk for the private against obtaining in-
come, allowing banks or financers to have an addition-
al guarantee for the repayment of their obligations and,
therefore, to contribute to the financial closure of conces-
sion projects.

This study has significant implications for investors, the
State, and public policymakers. From a managerial point
of view, the State can significantly benefit from structur-
ing the 4G concessions projects via PPP and from fi-
nancing through innovative mechanisms such as the
PF. PF's use allows the achievement of high investment
capital required in the short term of the project. To de-
velop such an ambitious project as the 4G concessions
requires large investments from the private sector both,
national and foreign, to reduce the risk of these projects
and, at the same time, to improve the use of the State's
public resources. The findings imply that traffic projection
is a relevant factor for financing the 4G highways. This
factor determines the project's income and the possibility
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of having financial imbalances. Also, a clear and precise
financial evaluation since elaborating the contracts re-
duces the project's possible financial imbalances. Like-
wise, it will provide greater confidence and credibility
for private investors to earn more significant economic
benefits. Finally, both public and regulatory powers at
national and international levels should create incentive
programs (that is, subsidies) for companies that finance
4G concessions. These policies will encourage other in-
vestors and other companies to invest in Colombia.
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