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ABSTRACT

BUILD-OPERATE-TRANSFER MODEL FOR INVESTMENT PROJECTS:

A COMPARISON WITH SOCIAL BENEFIT-COST ANALYSIS

GUMUSTEKIN, ALI
M.S in Industrial Engineering
Supervisor: Assoc.Prof.Dr.Y11d1z ARIKAN

June, 1992, 171 pages

In this thesis, the Build-Operate-Transfer (BOT)
model of project financing and implementation has been

studied in full detail to give a complete overview of the

mode and 1its dinherent problems. The thesis also
investigates the framework of BOT procedure for power
projects 1in Turkey. Furthermore, the BOT model has been
compared with the well known Social Benefit-Cost Analysis
(SBCA) procedure of project evaluation to explore under
what conditions the two procedures 1lead to opposite
choices. For illustrating the relevant issues a BOT power
project for Turkey has been analyzed by both methods and
the results have been compared. It has been observed that
a project which is acceptable on the BOT basis might not
be acceptable when its net social benefits are considered.
However, conclusions are highly sensitive on assumptions

that do not enjoy a technical precision and social

14



character. The main contribution of the thesis 1is to
supply and classify a coherent set of documentation on the
BOT model of project financing and to provide quantitative

support to certain issues of interest.

Keywords: Build-Operate-Transfer Model, BOT, Social

Benefit-Cost Analysis, Project Appraisal.

Science Code:605.02.01
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YATIRIM PROJELERI ICIN YAP-ISLET-DEVRET MODEL1:

SOSYAL FAYDA-MALIYET ANAL1Z1 ILE BIR KARSILASTIRMA

GUMUSTEKIN, ATi4
Yiksek Lisans Tezi, Endlistri Mihendisligi Anabilim Daln
Tez Yoneticisi: Dog. Dr. Yildiz ARIKAN

Haziran, 1992, 171 sayfa.

Bu tezde, proje finansmani ve uygulamasinda

vararlanilan Yap-islet-Devret (YID) mode 11 tiim
ayrintilariyla ve icerdidi sorunlaria birlikte
incelenmistir.  Ayrica  tezde,  Turkive'de  enerii

projelerinin gergeklestirilmesi {d¢in gelistirilmis YID
vyapisina da yer verilmistir. Buna ek olarak, VYap-Isiet-
Devret modeli iyi bilinen bir proje dederlendirme yontemi
olan Sosyal Fayda-Maliyet Analizi 1le de kargilastiriimisg
ve proje secimleri acgisindan farkli tercihlere neden o¢lan
kosullar arastiriimistir. Konuyla dilgili problemleri
incelemek amaciyla Tirkiye di¢in bir YID projesi her
iki yontemle de degerlendirilmis ve sonuclar
kargt1lastiriImigtir. Goriilen odur ki, YID mode 11
cercevesinde yapiimasina karar verilen bir projenin sosyal
fayda ve maliyetler gtz oniine alindiginda reddediimesi
mimkin oimaktadir. Ancak, yine gérilmistir ki bu karar

teknik hassasiyetinden ¢cok sosyal dgerigi onemli olan pek



cok varsayima badlidir, dolayisiyla farklis varsayimlar
altinda farkli kararlara ulasmak mimkindlir. Tezin ana
katkis1 VYap-Islet-Devret proje <finansman modelini tium
ayrintilariyla inceleyen bir dokliman olusturmasi ve bu
modelle 41gili bazi &nemli konulari sayisal sonuclara

dayandirarak irdelemesidir.

s
Anahtar Kelimeler: Yap-Iglet-Devret Modeldi, VYID, Sosyal

Fayda-Maliyet Analizi, Proje Degerlendirilmesi.

Bilim Dal1 Sayisal Kodu: 605.02.01
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CHAPTER 1

INTRODUCTION

A1l countries but especially the developing
countries have financial troubies 1in their economic
development and they also face the basic economic
problem of allocating limited resources such as Tlabour,
canital, Tsnd and other natural resocurces as wall as
foreign exchange to many different uses such as current
production of consuﬁer goods and public services or
investment in 1infrastructure, 1industry, agriculture,
education, and other sectors. Using 1imited resources 1in
one direction ( for example, investment in infrastructure)
reduces the resources available for wuse 1in another
direction (for example, investment in agriculture), thus

producing adverse effects in these sectors.

It is in this context, that a new method called
BOT ( Build -~ Operate-Transfer) was created for the
developing countries for implementing the public projects
by the private sector to solve the financing issues they

are facing when dealing with investment projects.

In fact, BOT 48 not a new method for the
developed countries. It has been used in those countries

since 1955s. For example, 1in France, the public power



adapted the BOT model to 1its economy and implemented the

required infrastructure projects (Selwan, 1990: 147-150).

On the other hand, the BOT model 1is new to
developing countries and it has been adapted for
providing the required financing and technical development
to 1implement the {dnfrastructure projects. Indeed, 1in
addition to financing of the projects without increasing
the external debt, another purpose of using BOT was to
import new technology into those countries and toc provide
training for the local staff in order to deal efficiently

with this technology.

The principles of BOT method is rather simple.
The host governﬁent requiring an infrastructure project
asks for private investors to build the project with the
financing provided mainly by fhem. In order to <implement
the project from the construction to the operation period,
a corporation called joint venture is created by the
project promoters, 1in which the shareholders are the
promoters, the constructors and the operators. The joint
venture is legally the entity dealing with the project. It
has to find the required Toans to complete the financing

scheme.

The host government provides a contract called a
concession contract in which the joint venture 1is given
the right to build and operate the project for a given

period. The length of the period is based on the revenues



level the joint venture needs to repay the debt service
(principal and interest ), equity service and the return
on the investments for the shareholders. It should be a
sufficient Jlength of time to récoup the project's costs

and make profits.

As risks (uncertainties) are common to any
project, BOT projects also faced with risks such as
financing risk, technical risk and political risk. There
are a number of ways to deal with these risks. These vary
from necessary precautions taken by the joint venture by
adequate geolcgical, technical and market studies to the
guarantees provided by the host government to the joint
venture 1in case of any risks that are out of control of
the Jjoint venture during the concession period. Those
guarantees concern the political decisions that could
affect the project's profitability or the transfer of
funds and exchange rates or the transfer of ownership at
the end of the concession period. Since these guarantees
are provided to minimize the Tosses of the joint venture
in case of risk, they reduce the overall benefits, hence
the desirability of the BOT projects from the host
government point of view and they require special

attention in evaluating the projects.

Turkey dis an example of a developing country
which seems to be the country that is most interested 1n
BOT process. The main purposes behind the movement to the

BOT process were to attract foreign investors and to



reduce the government's involvement in the financing of
the public infrastructures in view of the country's 1large

foreign debt.

Turkey has already built some +dnfrastructure
projects relying on foreign financing like the Bosphorus
Bridge. Turkey's ;need for electricity has led the
government to promote the BOT model to build and operate
the power plants by the private sector without increasing

the external debt.

The BOT procedure for formulating and evaluating
projects 1is a rather new tool for governmental decision
making. Given the T1imitation of resources, choices must be
made among the competing uses of resources based on the
extent to which they help the country to achieve its
fundamental objectives. One of the known methods of
presenting this choice between competing uses of resources
in a suitable and comprehensible fashion is called "Social
Benefit-Cost Analysis". Social benefit-cost analysis has
been used din many countries since 1930s at varying
extents. Social benefit-cost analysis is not a technique
but is an approach. It provides a rational framework for
project <choice in the 1ight of national objectives 1ike
aggregate consumption, income redistribution, growth rates

of national income and employment Tevel.

The present thesis describes and analyzes the

BOT model with all the purposes, risks, role and



responsibility of every actor, but it also studies the
relative merits of the BOT method and social benefit-cost
analysis for project choice. A BOT hydro-electric power
project for producing electricity has also been evaluated
by social benefit-cost analysis toc make a comparison of
the two procedures under different assumptions to see Aif
they yield any contradictory results leading to opposite

choices.

Chapter 2 of the thesis provides an extensive
literature survey on the BOT model of project financing
with the description of the process, steps in the creation
of the projects and the risks associated with the
projects. It also describes the BOT model in Turkey and
examines the BOT principles applied for the power projects

in the country.

Chapter 3, gives a short description of social
benefit-cost analysis underlining the main reasons of dts
use 1in the developing countries. It also presents the

UNIDO methodology for social benefit-cost analysis.

Chapter 4, presents the application of the BOT
procedure to a power project (Dongeil hydro-electric power

project) performed by the project company.

Chapter 5 dincludes the application of social
benefit-cost anaysis criteria to the Dongel hydro-
electric power project which has already been analyzed

with the BOT method by the joint venture company. This



evaluation is carried out 1in successive stages of
approximation 1in which corrections over various cost and
benefit items are progressively introduced. Moreover, the
analysis of the project has also been performed by
assuming changing shadow price of investment instead of
the constant shadow price of dinvestment over time and also
taking 1into account government guarantees. The results

have been compared with those of BOT evaluations.

Chapter 6 provides concluding remarks on BOT

model of project financing and the obtained results.

Appendix A and B presents the derivation of the
shadow price of dnvestment when national parameters
(marginal rate of saving and marginal rate of capital) are
assumed to be constant over time and change with time,
respectively. The mathematical verification of the net
present wvalue function (NPVF) which passes through a
minimum value when shadow price of investment changes with
respect to the selected "to" period, is dincluded 1in
Appendix C. Finally, Appendix D presents a FORTRAN program
for the evaluation of the projects with the social

benefit—-cost analysis.



CHAPTER 11

BUILD-OPERATE-TRANSFER MODEL OF PROJECT FINANCING

The BOT model can be defined as a sort of
project financing technigque to build the public projects
and then run them for a sufficient Tength of time to allow
the financial amortization of the whole project by private
organizations and at the end of the operation period

transfer the ownership of them to the public power.

The BOT model has been devised by governments as
a way of funding large public dinfrastructure projects

without 1increasing the external debt.

In order to 1implement the projects through
private companies, a concession contract (specifies the
project's operation lenght of time) must be signed by the
host government and the project promoter (or sponsor).
During the concession period, the project promoter will
own the project. The length of the concession period is
based upon expected cash flows from operations. In order
to have a feasible project, expected cash flows must
reach a certain level. That is, they should be enough to

recoup the costs and make profits.

After the concession period, if there 1is an



agreement between the host government and +the project
promeoter for a new concession contract then +the private
organizations will continue to operate the built facility.
Another alternative 1is to sell the eguipment or plant to
the local private investors by the host government (BOO-
Build-Operate-Own scheme). If there is no agreement on
the above cases then the ownership of the project will be
transferred to the host government depending on the
clauses 1in the concession contract (BOT-Build-Operate-

Transfer).

BOT +is not a completely new method. ExampTles of
BOT structures can be traced back to Victorian times 1in
the United Kingdom when municipal works such as for
electricity and water expansion or modernization schemes,
were built and operated by private companies before being
sold to the local town councils. These structures were
also applied 1in Germany in the late nineteenth century
(Indosues, 1898). However, it is new to the developing
world particularly in relation to infrastructure projects.
Developing countries see BOT as a way of reducing their
external debt and at the same +time promoting direct
foreign dnvestments in their country's infrastructure or

industrial projects.

There are six main parties invoived in the BOT
projects. The project promoter also called the project
sponsor, the constructor, the operator, the public power,

the dinvestors and finally the lenders. In the following



sections, the role of these parties in the BOT model will

be defined.

2.1 Purposes Behind BOT

The reasons why BOT model is used in the pubtlic
projects, are different depending on the country where the
BOT projects will be implemented is a developed or a
developing country. Therefore, the purposes behind the BOT
model will be discussed in two parts, for developed and

developing countries.

2.7.1 Developed Countries

Now, 1in developed countries, goverments are
looking for the privatization of the public projects.
There are two main purposes for such a move. First, the
state can reduce its involvement in the financing of the
infrastructure projects. This will allow pubiic power to
concentrate on other expenses in different fields 1ike
social services or education. Second, this strategy allows
the private sector's managers to take advantage of such
opportunities 1in order to prove their skills for such
projects management when working in international markets

(Selwan, 1990:21).

2.71.2 Developing Countries

The developing countries face with the financial



problems in thedir economic development. They have a lot of
infrastructure projects that need to be implemented.
However, they do not have the required financing. They are
the debtor of the developed countries. Their external
debts are important and they want to reduce their debts.
Therefore,‘ the developing countries use BOT as a way of
reducing their external debt. If they have a limited debt
level, they <can use this debt for other purposes than
project financing as the projects will be financed by the
foreign private sector. By this way, investment will be
increased 1in the country while the debt level stays the
same. There are also pressures on the developing countries
from the international lenders such as the International
Monetary Fund or the private banks for reducing their

external debt.

Another purpose in using BOT, is to provide an
efficient private management for a higher yield. There 1is
a feeling that the private sector does the 1implementation
of projects better. The public sector's management 1is
always delayed because of bureaucratic slowness. And
finally, by this privatization programme, new technology
and new equipments may be transferred to the developing
countries by the foreign contractor and as a result of
this transfer, the local staff will be trained for better

operation of new equipments.
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2.2 Main Parties Invo1ved‘in BOT Process

There are six main parties that come together
for the implementation of the BOT projects (as can be seen
in the Figure 2.1). They are the project promoter (or
project sponsor), the operator, the constructor, the host
government, investors (shareholders) and lenders (banks).
Among these parties, the most important actor dis the
project promoter. He is the creator of the project. The
operator 1is also an important actor in BOT and plays a
number of roles for a successful project. He will have to
manage the project very well during the concession
period. In the following sections, the roles and

responsibilities of each party will be discussed.

Host Government

Shareholder

rf

Lenders fProject Sponso

Operator Constructor

Figure 2.1. Main Parties Involved in BOT Projects

2.2.17 The Host Government

BOT was developed for the financing of public

projects by private organizations 1instead of the host

1



government. In order to implement the projects
successfully, the public power (the host government) must
prepare the necessary conditjons and regulate the
different stages. He should first of all authorize the
Tocation and the operation of the project. Then, he should
determine how the transfer of the funds generated should
be done in order to repay the loans, the dividends and the
capital to the resident investors and the lenders (Selwan,

1990:24).

The public power should also regulate the
contracts that need to be signed by the operator and the
public companies 1ike TEK (Turkish Electricity Board) in

case of power projects.

The host goverment should give some guarantees
to the private companies and the lenders for the risk of
foreign exchange and money transfer as well as political

risks.

2.2.2 The Project Sponsor

As it was mentioned before, the project sponsor
is the most 1dmportant actor in the BOT process. His
technical and financial ability would play an 1important
role to attract the investors and lenders. His reputation
and previous experience onh projects of the same kind and
size are also taken into consideration by the dJnvestors

and lenders. He should negotiate favourable concession

12



agreements from the host government and he should also
raise equity and borrow lcans during the <implementation

phase.

2.2.3 The Constructor

The constructor is responsible for the
construction part of the project. He should provide a
final construction cost estimate that considers possible
changes that can occur during the construction period.
This estimate will help the project sponsor in computing

the final costs.

2.2.4 The Operator

The operator has a major effect on the success
of the project. He has to have an adequate technical
ability to operate the eguipments. Since the loans are
repaid from the project’s revenues during the concession
period, operation side of the project is very important

for the sponsor to attract the investors.

The intervention of the operator in the pre-
study phase brings some advantages that allow the creation
of best conditions for an efficient operation stage which

is a guarantee for a possible yield.

If the operator 1is also the sponsor of the
project or very <close to him, this will give more

confidence to the investors and the lenders.
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2.2.5 The Sharehcolders (Investors)

The shareholders are looking for an +investment
that brings to them as much as possible return in regard

to the bearing risk and the length of the investment.

They will examine the project's expected
revenues and offered technical and commercial securities.
Experience and reputation of the promoter and the operator

also affect the dinvestors' decisions.

2.2.656 The Lenders (Banks)

The lenders who provide the locans should bear
some risks. Their only security is the project itself.
Therefore, they will concentrate their attention on the
economic and financial feasibility of the project which 1is
pﬁgvided by the promoter. In fact, the banks prefer to
have their own study done. They should be satisfied with
these studies by reducing the uncertainty in the project's
feasibility. If they enter the project then they will
analyze the interest rate and the length of the loans they

intend to provide.

In case of a politically unstable country, the
lenders will try to guarantee their investments by private
or public insurance companies like OPIC (Overseas Private

Investment Corporation).

14



2.3 BOT Project Phases

There are five phases in a typical BOT project
These are pre-investment, implementation, construction,

operation and transfer phases (Figure 2.2).

In order to dimplement the BOT project
succesfully, the promoter must be able to provide a
complete study adapted to the country the project is aimed
to. The roles and responsibilities of the project sponsors
at each phase of the project can be as follows:

(1) as consultants to carry cut the feeasibility
study during the pre-investment phase and
engineering design during the impiementation
phase.

(2) as project sponsors to negotiate favourable
concession agreements from the government
and as project promoters to raise equity and
borrow loans ‘during the implementation
phase.

(3) as constructors to build the facility.
usually on a fixed price turnkey basis,
during the construction phase.

(4) as operator and owner of the facility, using
the project revenues to repay the Tocans

during the operation phase (Tiong., 1990).
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Figure 2.2. Typical BOT Project Phases

2.4 Steps in the Creation of BOT Projects
2.4.1 Pre-Investment Phase

Pre-investment phase is also called pre-study
phase 1in which a 1ist of projects are open for the
application of private companies by the government. After
choosing the projects the promoter will study the
feasibility of the project. There are two staées in this
phase ; project identification and the feasibility study

of the project.
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2.4.1.1. Project Identification

In this stage, the government should first
identify the need for the product or service provided by
the project. For example, the host government might
realize that electricity demand will continue to rise for
the coming years. So, it will ask for a power plant to be
built by the private companies. Companies are free 1in
selecting the projects either from the goverment's project

1ist or to bring their own projects.

After the ddentificaticn of the project to be
implemented, +the project promoter will propose a study
about the project to the government. First, the study must
inciude the technical description of the project and the
investment cost. Second, the promoter should also give the
financing plan and a detalied specification list for the
operating stage in his proposal. The financing plan must
be based on realistdic hypotheses concerning the study of
the commercial feasibility. Finally, the promoter should
propose a concession period for the project. This period
must be optimum for all parties dnvolved 1in +the BOT

scheme.

2.4.1.2. Feasibility Study of the Project

The results of technical, economical and
financial evaluations of the projects determine 1if they

are to be realized or not. These feasibility studies are
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also required to be able to ask for investors and 1lenders
to be part of the project. Generally, these studies are
made by a specialized corporation which is well known 1in

this type of work.

The feasibility report should analyze all the
factors that might affect the project's yield. In order to
fix the price of the goods or services provided, some of
these factors are as follows:

(1) the cost of the primary source of energy
needed to use the equipment built should be
considered in the study.

(2) second factor is concerned with operating
charges that may be affected by the changes
in the legislation concerning the staff
(foreign or Tocal) working in the project.

(3) another factor is to care for the possible
changes in the fiscal regulations that might
happen after the contracts are signed.

(4) dealing with the responsibility of the host
government concerning the changes in
exchange rates between the local currency
and the currency of the 1loans used to
finance the project.

(5) a protection against any Tlocal public
product that might compete with the product
of the BOT project. This may cause reduction

in the revenues of the BOT project.
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A1l these factors should be considered 1in the
determination of the product's price. In addition to these
factors, the risk of construction and operation cost
overruns should also be taken into consideration during

the financial feasibility studies.

2.4.2 Implementation Phase

After the proposal submittal from the project
sponsor to the country's authorities, the host government
will eva]uéte the project in terms of technical,
economjcal and financial feasibility. If the project s
proved to be feasible from all aspects then an
implementation agreement is signed by the government and
the joint venture company which is a corporation relying
on international and local legal councils, created to run
the project from the construction to the cperation for the

length of the concession period.

In this phase, the created joint venture should
carry out the engineering and design studies, negotiate
favourable concession agreement with the government as
described above and should also provide the necessary

financing.
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2.4.2.17. The Roles and Responsibiliities of the Joint
Venture
The joint venture is a corporation created for
the project iJtself, consists of the different entities
established in the host country to run +the project
effectively. The sponsor has to gather +the different
investors that are going to be part of the joint venture

by participating in the equity of the corporation.

In general, what seems to be a good 1level of
equity for a successful BOT joint venture 1is equal to
twenty to thirty percent of the total cost of the project
(Selwan, 1990:39). The need for lenders will be reduced by
this important "equity. In fact, Tlenders are needed
because, to finance the project all by the investors fs
not easy. Debt is also cheaper to service than equity.
This dis due to the fact that it has priority claim on the
revenues, earlier recovery and greater availability than
equity funds. By this way, the operation cost can be
reduced for final consumers of the goods or services

provided.

As far as the creation of the capital of the
joint venture 1is <concerned , a good distribution in
percentages of the total cost of the project would be the
following: (Selwan, 1990:40-41)

(1) 5%Z by the promoter of the project in order

to prove his confidence in the project's

yield.
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