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Abstract

Financial Analysis of
Risk-Reallocation in PPP projects:
focusing on the Transactions
between Private Investors in Korea

Chang Hwan Chu
Department of Architecture and Architectural Engineering
Graduate School

Seoul National University

In last decades, project private partnerships (PPP) projects have been
provided as solutions to reduce the government’s financial burdens by
encouraging private sector participation. The use of PPPs to build and operate
infrastructure, such as roads, has been increasing in many countries worldwide.
Due to the large project scale, long concession period, complexity, and social
sensitivity, the risk-allocation between public sector and private sector is
important for both parties to achieve a more efficient and profitable process
during the concession period. Particularly, as the private sector investors aim to
earn profits, the evaluation of the financial viability from the risk-allocation is

very important for the stakeholders. In recent times, private sector allocates the



risk between private sector investors in terms of equity transaction and
agreement transaction, after the abolishment of minimum revenue guarantee
(MRG) which is the risk allocation agreement with the public sector in Korea.
Especially, the additional risk-allocation have made the cash flows of private
sector investors fluctuated and some of the PPP projects delayed. Therefore,
analyzing the impact of risk reallocation between private sector investors on
their cash flows is the critical for encouraging the private sector participants.

Although existing financial viability analysis models have considered risk-
allocation in PPP projects, equity transaction and agreements transaction
between private sector investors are not fully reflected in the models. However,
It is difficult to understanding the fluctuation of private investor’s cash flows in
recent projects because previous models have focused on the transaction and
agreement in PPP primary market from SPC’s point of view. Therefore, the
purpose of this research is to analyze the impact of risk-reallocation between
private investors by developing the financial analysis model which considers
the equity and agreements transaction in the PPP secondary market.

In this research, frameworks have established for identifying how the
transactions affect private investors’ financial performance through reviews on
recent PPP projects in Korea, and integrated research model that captures the
impact of equity and agreement transaction on cash flows constructed by using

Discounted Cash Flow (DCF) model. Based on this, the linkage between



transaction and investors’ return on investment (ROI) have verified based on
empirical analysis. This research can be used to better understand the impact of
risk-reallocation on private investors’ expected rate of returns, and the main
contribution is that participants willing to invest in PPP projects can determine

which strategy offers a superior performance.

Keywords: Public-Private Partnerships (PPPs), Discounted Cash flow (DCF),

Risk Allocation, Equity Transaction, Agreement Transaction

Student Number: 2015-22853



Table of Contents

ADSEFACT ... i
Table of CONTENTS ..o 1\
LiSt Of TabBIES ... Vi
LIST OF FIQUIES ...t vii
Chapter 1. INtrodUuCtioN............coeiiiiiiiiiece e e vii
1.1  Research Background............cccoorviiiinininiiniiie e 2

1.2 Research Objective and SCOPE ........ccorvreermrienieiiseene e 6

1.3 ReSarch ProCess.......cccciiiiiiiiiiiiiiii e 7
Chapter 2. Preliminary StUAY ........c.ccocoiviieiiiiiie e 9
2.1 Risk Allocation in PPP Projects ..........ccccovvriiniininiiniiic e 10

2.2 Financial Analysis Model for Risk-Allocation............cc.cccoevrvenene 12

2.3 Risk-Reallocation in PPP projects........cccccuvveviiinienniinic i 16
2.3.1 Equity Transaction between Private Investors............cccccevueenne. 16

2.3.2 Agreements Transaction between Private Investors.................. 19

2.4 SUIMMATY c..veiiviiiiiiiiieie et ne e 21
Chapter 3. Financial Analysis Model Development...........cccoccevviieiiennnae 22

3.1 General Concept of Model using Discounted Cash Flow (DCF)

ANALYSIS. .ttt 23

3.2 DCF Model Development for Risk-Reallocation Analysis........... 28
3.2.1 Model from ESI and SSI’s Perspective ..........cccccevvrverenennenne. 28

3.2.2 Analysis Model of Equity Transaction ............c.ccceeevvvervenennenne. 32

3.2.3 Analysis Model considering Agreements Transaction .............. 34

3.3 Model Test: The Implication of Cases in Korea..........c.c.ccveevvenrnns 38

3.4 SUIMMATY .ottt ne e 41
Chapter 4. Risk Reallocation ANalysis ..........ccocviirieiiiiieiineee e 42
4.1 The Impact of the Equity Transaction ...........c.ccevvverivrrvrsinesineneens 43

iv =



4.1.1 Key Variables on Equity Transaction ............cccecevevvereeriennnennn 43
4.1.2 Equity Transaction’s Effects on Private Investor’s Financial

Performance..........coocuevieiiiiiiie e 44

4.2 The Impact of the Agreements Transaction...........cc.cuevvevervreennens 50
4.2.1 Influence Factors on Agreements Transaction...........ccc.ccveveunene. 50

4.2.2 Agreements Transaction’s Effects on Private Investor’s Financial
Performance..........coocueveeiieiieieeeee e 51

4.3 SUIMMATY c..veiiviiiiiiieiee e e 57
Chapter 5. CONCIUSIONS ......cccceeiiieeeece e s sre s 58
5.1  Results and DiSCUSSIONS ......oovviveeriierieiieiieiieeseesiee e 58

5.2 Contributions and Further Research..........cc.cccooovviiiiiiinincnnn 61
Bibliography ... e 63
Abstract in Korean (TR EE) ..o, 68
' SE



Table 2-1.
Table 3-1.
Table 4-2.
Table 4-3.
Table 4-4.
Table 4-5.

Table 4-6.

List of Tables

Previous Researches on Financial Viability Analysis on PPP...... 15
The Result of the Base CaSe .........cccvvviererieieiisinesesese e 40
The Results of Sensitivity Analysis of Key Variables.................. 45
The Result of ESI’s Profit Variability by Equity Transaction...... 48
The Result of SSI’s Profit Variability by Equity Transaction ...... 49
The Results of Sensitivity Analysis of Influence Factors............. 52
The Result of ESI’s Profit Variability by Agreements Transaction

Vi =



Figure 1-1.
Figure 1-2.
Figure 1-3.
Figure 2-1.
Figure 2-2.
Figure 2-3.
Figure 3-1.
Figure 3-2.
Figure 3-3.
Figure 3-4.

Figure 4-1.

Returns ....
Figure 4-3.
Figure 4-4.

Figure 4-5.

of Returns

Figure 4-6.

Figure 4-7.

List of Figures

Capital Structure in PPP Projects ........cccoveviiiniininenieneseeeeseiens 3
Different Investment Strategies in PPP Projects ............cccceevevnnnnn. 4
RESEAICH PrOCESS ..o 8
Private Investors in PPP Projects........ccccvveievivieevcce s 16
A Structure of Equity Transaction..........cccoeeveveiieveciene e, 18
A Structure of Agreements Transaction ...........c.ccoceveevveneieenenn, 20
Model FrameWOrK ..........ccooviiriiiiiiieieses s 25
EST’s Net Cash FIOW ..ocvvvciiiiiiic e 28
SST’s Net Cash FIOW......cccoviiiiiiiii i 28

Relationship between ESI and SSI’s Expected Rate of Returns ..40

The Impact of Equity Transaction on Private Investors’ Rate of

The Impact of Equity Transaction from the ESI’s Perspective ....48
The Impact of Equity Transaction from the SSI’s Perspective ....49

The Impact of Agreements Transaction on Private Investors’ Rate

The Impact of Agreements Transaction from ESI’s Perspective .55

The Impact of Agreements Transaction from SSI’s Perspective..56

Vil =



Chapter 1. Introduction

This chapter deals with the current risk allocation problem in the public
private partnership (PPP) projects in terms of private sector investor’s point of
view. In addition, research process to acquire the objectives with effect is

addressed.



1.1 Research Background

The use of public private partnerships (PPPs) to build and operate
infrastructure or social facilities has been increasing in many countries
worldwide (De Marco et al. 2013). Due to the characteristics of PPP projects,
such as the large project scale, long concession period, complexity, and social
sensitivity, public and private sector must particular attention on the project
process while negotiating contracts for PPP to ensure a fair risk-allocation
between them (Grimsey and Lewis 2002; Ke et al. 2010). The risk-allocation
between public sector and private sector is important for both parties to achieve
a more efficient and profitable process during the concession period (Li et al.
2005; Ke et al. 2010). In particular, as the private sector investors aim to earn
profits, negotiating the agreements of risk-allocation is the critical process of
determining the investment on PPP project (Pantelias 2010). Private sector
investors assessing the risk-allocation strategy and its profitability by
evaluating the financial viability of PPP projects (Zhang 2005; Pantelias 2010).

After the process of evaluating, private sector investors participate on PPP
project through an equity contribution which can make them have the rights of
project ownership. Private investors take the responsibility on the whole
process (i.e. financing, design, construction, and operation) which were
originally managed by public sector (Grout 1997; Yescombe 2007), and they

earn the economic rights or return on equity (Tiong 1995; Grimsey and Lewis



2002; Schaufelberger 2003; KDI 2015). Since risk-allocation agreement with
the public sector such as the minimum revenue guarantee (MRG) was abolished,
private investors have experienced difficulty in securing profit. Additional risk-
allocation between private investors occurred in recent times, in term of

transaction (Kim et al, 2012).
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Figure 1-1. Capital Structure in PPP Projects

First, private investors transfer the risks to the other private parties through
equity transaction. Commonly, PPP projects can be viewed as two distinct
projects, a high-risk construction project and relatively low-risk operation
project (Schaufelberger 2003). Private sector in PPP projects can also be
divided into two investors, Exit Strategy Investors (ESI) and Stay Strategy
Investors (SSI) (Public Infra Bulletin 2005; Epec 2009; Albornoz 2015; KDI
2015). ESI may be those who are solely interested in a return on their

investments or those who have direct interest in project contract in construction



phase, and ESI have the strategies for securing liquidity by sale on equity.
Otherwise, SSI may be the lender who are interested in a return on equity (ROE)
or debt financing in whole concession period, and SSI have the strategies for
expanding the rights of project by investment on ESI’s equity. Due to the
different objectives of the private investors, PPP secondary market have been
grown for a long time and it can make private investors transfer the risk to the

other private parties (Whitfield 2012).

< Construction Phase > < Operation Phase >

TS En
Construction Construction -Terminate the Project,
Firm EXIT -Finalize the earnings

Investor(Cl)
Long-term : ) -Expand the equity ownership
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Financial
Investor(Fl)
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Figure 1-2. Different Investment Strategies in PPP Projects

Meanwhile, private investors in Korea re-allocate the risk with different
investors through agreements transaction. Basically, various risks can be
effectively managed by allocating them through appropriate contractual
arrangements (Zhang 2005). The agreements are contracted between private
investors with a financial structure that can transfer the risks of loss to other

private investors, such as loss of construction, loss of debt financing. Especially,
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some of the PPP projects in Korea were suspended after a public announcement
due to delay on implementation agreement between private investors (KDI
2012).

The environment mentioned above have affected to the variability of
private investor’s cash flows, and the variability becomes the constraint on the
PPP projects. PPP projects need to encourage the participation of both private
investors ESI and SSI. Thus, the impacts of risk-reallocation between private
investors need to be analyzed and additional plans for promoting the
participation should be suggested to Korean PPP projects. In particular, it needs
to identify how the equity transaction and agreements transaction affect the cash
flow of private investors.

However, previous studies have evaluated the PPP projects based on the
cash flows of the SPC and have not fully reflected the way in which risk-
reallocation in terms of equity and agreement transactions affect the financial
viability of private investors. The relationship between the risk reallocation and

private investor’s financial viability need to be addressed.



1.2 Research Objective and Scope

In order to assess the variability of private investor’s financial viability
from risk-reallocation, this research aims to evaluate the financial impact of
equity and agreements transaction on the cash flow from the private investor’s
perspective. To analyze financially, the framework is established for identifying
how the transactions affect private investors’ financial performance through
reviews on recent PPP projects in Korea. Moreover, integrated research model
that captures the impact of equity and agreement transaction on cash flows is
constructed by using Discounted Cash Flow (DCF) model. Based on this, the
relationship between the transactions and private investors’ return on
investment (ROI) had verified based on empirical analysis.

The scope of this research is limited to transport sector projects where
private investors transaction their equity and agreements. The reasons for the
limitation is because the transactions between private investors have been
processed only in the case of large scale transport sector projects. Furthermore,
the transactions have been occurred only between construction investors (CI)
who have a short -term strategy and financial investors (FI) who have a long-

term strategy on PPP projects.



1.3 Research Process

In order to confirm the success of PPP projects, it is important to know
whether special purpose company (SPC) has earned appropriate income during
construction and operation through the project. From the private investor’s
point of view, however, the feasibility of PPP projects can be identified by
figuring out whether participants who are organizing the SPC have earned
sufficient profit. Therefore, this research analyzes the impact of risk-allocation
between private investors from their perspective.

The process of the study is based on the following.

(1) Identify the financial factors affecting the cash flows of ESI and SSI
through literature reviews on equity transaction and agreements transaction.

(2) Study on Discounted Cash Flow (DCF) model for evaluating financial
viability of the Project.

(3) Reflect the financial structure of equity transaction and agreements
transaction derived through the literature reviews to the DCF model.

(4) Analyze the variance of private investor’s profitability based on the
DCF model from ESI and SSI’s the point of view, and suggest improvement

plans to derive a financial structure from the result of analysis.

The research process can be illustrated as Figure 1-3.
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Chapter 2. Preliminary Study

In this chapter, contents of preliminary studies for a risk allocation in PPP
projects and financial viability analysis for evaluating the private investors’
financial performance are described. In detail, studies for risk allocation
between private sectors in PPP projects by researchers, especially equity
transaction and agreement transaction, and the use of Discounted Cash Flow

(DCF) as a methodology for this study were confirmed.



2.1 Risk Allocation in PPP Projects

During concession period in PPP projects, various risks have identified
due to the characteristic of PPP like the large project scale, long concession
period, complexity, and social sensitivity (Grimsey and Lewis 2002). In
preparing for a PPP project, public sector would state its preferred allocation of
project risks and private investors would assess their capability of taking these
risks, and then propose a bidding price (Ke et al. 2010). Delmon (2000),
Schaufelberger (2003), and Zhang (2005) identified risks in PPP projects as
follows: development risk, completion risk, cost-increase risk, performance
risk, operation risk, market risk, political risk, environment risk, and credit risk
of project participants.

Moreover, the risks in PPP project had influenced on private investor’s
financial performance (i.e. return on investment, ROI). According to the
research by Fitzegerald (1998) private investors had mitigated the risks through
the way of followings: high equity/debt ratio, turnkey contracts, contractor
performance bonds, third party guarantees, offtake contracts, government
support and subsidy.

The SPC had earned revenue (i.e. toll fee during operational period) from
PPP project by taking the risks. Otherwise, private investors who is organizing
the SPC like construction company, financial institutions, operation company

made profits from return on equity (ROE) or from the contracts (i.e. loan

10 +



contract, construction contract) (Schaufelberger 2003). As the private investors
aim to earn profits, evaluating the risks and revenue of PPP projects is very

important to decision-making on investment.
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2.2 Financial Analysis Model for Risk-Allocation

The evaluation of project’s financial viability is the most commonly used
industry practice for assessing the potential of the project to achieve the
financial targets of its various stakeholders and ultimately affects its selection
for implementation (Pantelias 2010). In PPP projects, financial analysis is
performed usually through assessing the cash flows in projects (Esty 1999).

Discounted Cash Flow (DCF) analysis is a well-established technique that
has been successfully used in evaluating projects for several decades (Kodukula
and Paoudesu 2006). Through the DCF model, the financial viability of PPP
projects has been assessed based on the net present value (NPV), internal rate
of return (IRR), or debt service coverage ratio (Zhang 2005), and those can be

calculated by Eq. (1).

n n
CC,- _ Z ORl—OCl ANRl

L A+mi A+r LA+ M
i=0 i=0

i=n+1

Meanwhile, the discount rate is important to evaluate the financial viability
of PPP project as it includes the long-term concession period (Jeong 2015). The
valuation of PPP projects often used to employ the weighted average cost of
capital (WACC), which is the risk-adjusted discount rate under uncertainties
(Ho and Liu 2002). And it is adopted as a concept of the project’s returns from
the perspective of total investment cost including equity and debt financing, and

it can be calculated by Eq.(2) (Lee 2015).
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WACC = W XC, + WiXCyX(1 — tax) )

In the process of DCF analysis, the variables of cash-in and cash out
generated in the concession period are very important to calculate the NPV
(Ashuri 2012; Jeong 2015). Therefore, the studies of the financial viability of
PPP project identified and assumed the variables of cash-out and cash-in.

Xueqing Zhang (2009) proposed the DCF model from the SPC’s
perspective, and used the variable of annual revenue (i.e. toll fee) as a cash-in
and the variables of construction cost; annual operation cost; annual
maintenance cost; depreciation; debt; tax as a cash-out.

Pantelias et al. (2010) established the DCF model from the SPC’s
perspective, and used the variable of annual revenue (i.e. toll fee) as a cash-in
and the variables of total cost of construction; annual operation cost; annual
maintenance and rehabilitation cost as a cash-out.

Jian-Cheng et al. (2013) identified the DCF models from public sector,
shareholder, and creditor’s point of view. In this research, annual revenue (i.e.
metro ticket) and operating income were used as the variables of cash-in and
construction cost; financing cost; operation cost; income tax were used as the
variables of cash-out.

Jeong et al. (2015) developed the DCF model and Real Option Valuation
(ROV) model from the SPC’s perspective. This research used the variable of

annual revenue (i.e. tolls) as cash-in and the variables of annual construction

13



cost; annual land use fee; annual operation cost, annual maintenance cost, debt
service, tax as cash-out.

Albornoz and Solino (2015) analyzed the PPP secondary market through
the DCF model from the shareholder’s point of view. This research focused on
equity transaction by using the variables of sale of the PPP project and annual
net cash flow. Investment cost during construction phase; transaction entry cost
were used as variables of cash-out.

Table 2-1 shows previous researched on financial viability analysis.

14 N s



Table 2-1 Previous Researches on Financial Viability Analysis on PPP

. Variables of .
Author | Perspective | Methodology . Variables of Cash- out
Cash- in
Construction cost/
Annual operation cost/
Discounted Cash Annual maintenance
Zhang .| Annual revenue
SPC Flow Analysis cost/
(2005) (Tolls) -
(DCF) Depreciation/
Debt/
Tax
Total cost of
Pantelias Discounted Cash construction/
.| Annual revenue .
etal. SPC Flow Analysis (Tolls) Annual operation cost/
(2010) (DCF) Annual maintenance
and rehabilitation cost
Annual construction
Discounted Cash cost/
Je0n Flow Analysis Annual land use fee/
ot alg SpC (DCF) Annual revenue | Annual operation cost/
' Real Option (Tolls) Annual maintenance
(2015) .
Valuation cost/
(ROV) Debt service/
Tax
. . . Annual revenue | Construction cost/
Jian | Public sector |Discounted Cash . ) i
) (Metro ticket), | Financing cost/
etal. | Shareholder | Flow Analysis ) .
. Operating Operation cost/
(2013) Creditor (DCF) .
income Income tax
i Annual net cash .
Albornoz Discounted Cash flow Investment cost during
etal. | Shareholder | Flow Analysis ' construction phase/
Sale of the PPP .
(2015) (DCF) Transaction entry cost

project




2.3 Risk-Reallocation in PPP projects

2.3.1 Equity Transaction between Private Investors

Private sector investors participating in PPP projects can be classified as
Exit Strategy Investors (ESI) and Stay Strategy Investors (SSI). In general,
ESTI’s strategy is to sell their equity to the other parties and SSI usually purchase
ESTI’s stake to expanding the rights of the PPP project (Figure 2-2). According
to the research about the participants by Demirag et al. (2010), about 33% of
private investors intended an early exit and 67% of the investors reported their
intention to stay with a PPP until the end of the concession period. National
Audit Office (2012) reported that infrastructure funds and other PPP companies
accounted for 30% and 26% of equity purchasers. Other purchasers included

toll road company (15%), pension funds (12%), PPP/bank joint ventures (5%).

33%
OESI
Exit Strategy w Infrastructure Fund
Investors

(33%)

m PPP Companies

Toll road Companies
® Pension Fund
m Bank Joint Venture

u etc.

Figure 2-1 Private Investors in PPP Projects
(Demirag et al. 2010; National Audit Office 2012)



Due to the demand to sell or buy the project’s equity, PPP secondary
market was formed after the construction phase. Both ESI and SSI had traded
a part or whole of the equity in the secondary market (Public Infra Bulletin 2005;
Epec 2009; Whitfield 2010; International Public Partnership 2013; Albornoz
2015).

ESIs had earned profits from the sale of the equity or secured a liquidity
through the equity transaction, and they could transfer potential risks from long
concession period to SSIs. Otherwise, SSIs could plough into the operational
phase or expand the rights of a PPP project through the equity transaction. The
equity transaction has been increasing in recent times, and the reason of the
growth is because private investors can participate in operational project where
the risks that are considered to have a significant impact on the financial
soundness of infrastructure were eliminated (Whitfield 2012).

Additional cash flows by the equity transaction have affected to private
investor’s financial performance (Albornoz 2015). The additional cash flows
differed from the value of equity which was negotiated between ESI and SSI.
But notice of the value, such as sale price and purchaser’s profit, was rare
because of the lack of transparency in most PPP equity transaction (National
Audit Office 2012). Some researches by Hellowell and Vecchi (2012), Cuthbert
(2008), Bain (2008) inferenced the value by estimating private investor’s

internal rate of return of average return on equity, but those had a large variation

17



in time and size of PPP project. Therefore, it was difficult to utilize it as a basis
for the price of equity traded between private investors. Meanwhile, the
research by Albornoz (2015) estimated the price of equity by calculating the
expected cash flow. It identified the discounted cash flow model with the
variables of after tax sharcholder average yearly net cash flow during the
operational phase of the project, growth factor of net cash flow, discount rate,

and period of project.

<Exit Investor> <Stay Investor>

Debt Finance

Debt Service

o | =

Y
Construction Service Fee |

Operation Service Fee oo

Equity Contribution

Equity Contribution

- * __ Secondary
| Equity Transactior Market ¥

uity Transaction

—
i FEquity Value &

| Dividend I‘

Figure 2-2 Structure of Equity Transaction
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2.3.2 Agreements Transaction between Private Investors

Contractual agreements in large-scale infrastructure projects, such as road
construction, are very important factors for private sector and public sector to
allocate project risks (Sanvido et al. 1992). In normal, the agreements can be
divided into two kinds of contracts, one is the contract between private and
public sectors (i.e. concession agreement, subsidy etc.) and the other is the
contract between the private sector investors (i.e. shareholder agreement,
design and construction contract, loan agreement, insurance agreement, supply
agreement, operation agreement, and offtake agreement) (Merna and Dubey
1998; Delmon 2000). Strong and effective legal input with the agreements at
the beginning of the project cycle might have save time, efforts, and costs in the
project (Asian Development Bank 1997).

In addition to the arrangements between public and private sector,
additional agreements between private investors were signed. Particularly,
these agreements are concluded between long-term investors such as financial
institutions and short-term investors such as construction companies in Korean
PPP project (Park 2014; Lee 2015). First, financial institutions as SSI
transferred the demand risk that had been allocated with public sector through
MRG to the ESIs, in terms of put option or credit default swap (CDS).
Meanwhile, the construction companies as ESI transferred liquidity risk to SSIs

whose financial competition has intensified due to the decline in the benchmark
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interest rate. ESIs required a premium on the price of the equity sold after the
construction phase or conclude the annulment of the CDS (Park 2014).

To sum up, the additional agreements between private investors are
characterized by the function of transferring the risks previously allocated to
the public sector in the past, so the private investors took the additional project
risks recently. Therefore, this research aims to analyze the impact of the

additional agreement on private sector investors’ cash flows.

<Exit Investor> <Stay Investor>

Loss Loss

| Construction Service F- Debt Service
Contract 3 peration Service Fee
[ ]
- Loss by Agreement

Risk Hedge

Loss by Agreement
Equity | Equity Transaction - Dividend

Figure 2-3 Structure of Agreements Transaction
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2.4 Summary

In this chapter, investigated the process of allocating the risks in PPP
projects and discounted cash flow (DCF) as methodology of evaluating the
financial viability. The risk allocation is the key factor of improving the
profitability of projects, so the private sector investors are allocating the risks
by contributing the equity and contracting the agreements. However, there are
additional risk allocation between private sector investors, which is the equity
transaction and agreement transaction. First, ESI’s equity have been traded after
the construction phase for transferring the risks to SSI, and the value of equity
have been determined through the negotiation between ESI and SSI in PPP
secondary market. Secondly, there are additional contractual agreements
between ESI and SSI for preparation on demand risk, and private sector
investors compensate for the project loss the other party by the agreements.
However, the transactions between private sector investors are not fully
reflected in previous research. Therefore, the methodology of this study, DCF
was used to analyze the impact of transactions between private investors by
evaluating the financial viability of PPP projects. Because it is a well-
established technique that has been successfully used in evaluating the cash
flows, and it is suitable for analyzing the impact of the equity and agreements

transaction on the cash flows.
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Chapter 3. Financial Analysis Model Development

In this chapter, revised DCF model considering equity transaction and
agreement transaction between ESI and SSI was developed. First, this research
identified the base DCF model from the ESI and SSI’s point of view. Secondly,
equity transaction was reflected by calculating the future value of equity based
on the expected net cash flow of shareholders. Lastly, the agreements

transaction was considered by identifying the influence factors in agreements.
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3.1 General Concept of Model using Discounted Cash

Flow (DCF) Analysis

In this chapter, revised DCF model was developed for analyzing the
impact of equity transaction and agreement transaction between ESI and SSI
on their financial performance, and the framework of this model was shown on
Figure 3-1.

The private investor’s financial performance can be evaluated by
calculating the revenue as cash-in flows and the cost as cash-out flows in PPP
project. There are three kinds of cash flows; cash flow from project contracts
such as construction profit and loan interest, cash flow from equity transaction,
cash flow from agreements transaction, and those are calculated differently
according to the strategy of the private investors. First, ESI has cash-out flows
such as equity investment, construction cost, reimbursement cost of opportunity
cost for equity investment and cash-in flows such as construction profit,
revenue from equity selling. Meanwhile, SSI has cash-out flows such as equity
investment, loan investment, cost of purchasing the ESI’s equity,
reimbursement cost of opportunity cost for equity investment and cash-in flows
such as principle and interest, dividend.

Furthermore, the followings are the assumptions in the financial
evaluation of PPP project:

1. Discount rate capital structure: Basically, there are various financial
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resources and capital structure are constructed for allocating the risks,
so that the discount rate and capital structure are set in a complex
manner in PPP projects. In order to improve the accuracy of the cash
flow model, it is necessary to reflect the cash flow that reflects the
characteristics of the complex financial resources. However, in this
case, there is a limitation in analyzing the correlation between the
single variable and the rate of returns of private investor’s. For the
purpose of this research, the DCF model is assumed to consist solely
of a single discount rate and the resources of ESI and SSI.

2. Uncertainty in PPP project: Cash flows by private investors include
commissions and taxes, and additional cash flows arise especially due
to uncertainties in long-term project. There are various deviations
according to the policies of public sector, such as government and
authorities (Jeong 2015). The uncertainty in this research is assumed
to be provided through the agreements between private investors, and
it is reflected to the DCF model.

3. Equity and agreement transaction: Private investors participating in
PPP projects are limited to ESI and SSI, and the transactions after the
construction phase are also limited to occur between ESI and SSI.

The DCF model for the returns and costs of private investors assuming the

above assumptions was derived from previous studies and modified to fit the

purpose of this study, and Figure 3-1 shows model framework of this research.
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In addition, the cash flow factors in this study were derived from the
perspective of private investors and develop a DCF model based on the this. At
first, the cash flows can be divided into the equity investment and cash flows
from project contracts. Moreover, the cash flows from the equity investment
can be divided into equity contribution and return on equity (ROE), and the
cash flow from the project contract can be separated into the cost of project
execution and compensation accordingly.

Also, additional cash flows arise from equity transaction between private
investors in the PPP secondary market, and the cash flows depends on the price
of the ESI-sold equity. In general, the price of the equity negotiated and traded
by the private investors is based on expectations of the project’s future cash
flows. These future cash flows typically come from operating revenues, such as
tolls, from the perspective of the SPC (Cooper 2014). From the private
investor’s perspective, however, tolls are not calculated as direct cash inflows
but are calculated in the form of dividend income or interest income on equity
contributions. Therefore, in this study, the price of equity is calculated based on
the expected return on dividend or interest incomes by equity contribution,
which is modified by the equation of Albornoz (2015) for this study purpose.

The cash flow model of private investors considering the above

assumptions has variables of project cost (0,); equity contribution cost (V);

profit from the contract (I,). In addition, the price of equity is calculated base
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on the net cash flows during operational period (F); expected rate of returns or
discount rate of investors (y); growth factor of net cash flows (g) in the

following Eqg. (3).

NPV =-0,-V+1I,+ Z F((lli‘z’))n (3)
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3.2DCF Model Development for Risk-Reallocation
Analysis

3.2.1 Model from ESI and SSI’s Perspective

In this section, the cash flows of ESI and SSI were analyzed by using the
DCF model of the private investors identified above. This research is based on
the premise that ESI would close the project financially by selling their equity
at once after the completion of the construction period like Fig. 3-2. Also, SSI

would purchase the ESI’s equity and sell it once after the concession period like

Fig. 3-3.
i r i
I e |
ipg(prg)w(m:.
L1 L4y
Construction Phase Operation Phase
Ve S Exit Position
0Oc
Figure 3-2. ESI's Net Cash Flow
i . i T
f ( K
Construction Phase ! —— OperationPhase —— )}
~ Re-investment
V. 'Zr,tHaJ """

4 (L+y)"

Figure 3-3. SSI's Net Cash Flow
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As evidenced in the preceding chapters, ESI’s cash flows arise from the
return on equity investment and the construction contract. First, cash outflows
are calculated with the variables of equity contribution by ESI (V,); construction
cost (0,), and cash inflows are calculated by incomes from construction (I,);
equity selling price (V';). The V', is calculated by following equation which
has variables of the expected return on dividend or interest incomes of ESI (F,);
growth factor of net cash flows (g, ); construction period (c); concession period

(T); discount rate of ESI (y,):

T
V, 3 ZFe(l + g)n—(c+t)
e =

1+y)"

“4)

c+t

ESI’s NPV (NPV,) is the result of adding all the discounted net cash flows
of the project, and it is calculated by following equation:
Fe(l + g)n—(c+t)

T
NPV,=—-0.—V,+1I, + Z TERAT (5)
e

n=c+t

Meanwhile, SSI’s cash flows arise from the return on equity investment
and loan contract. First, cash outflows are calculated with the variables of
equity contribution by SSI (1;); loan investment (0p); equity purchasing price
(V'¢), and cash inflows are calculated based on the variables of principle and
interest (Ip); dividend or interest income during operation period (Ds); equity

selling price after concession period (V';). The D and V' are calculated by
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following equation Eq. (6) and Eqg. (7) with the variables of the expected return
on dividend or interest incomes (F); growth factor of net cash flows g ();

discount rate of SSI (y):

T
F n—(c+t) (6)
D, = Z 1+9)
A +ym
p o Fa+ )T (7
ST @A+yT

In the case of I, is calculated by assuming an equitable repayment with

the SST’s rate of return (yy) as the interest rate through the equation Eq. (8).

T
=OD'ys(1+ys)T_ 1
P A4y -1 Ll tys)"

®)

SSI’s NPV (NPYV%) is the result of adding all the discounted net cash flows

of the project, and it is calculated by following equation:
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T
OD'ys(l'l'ys)T 1
NPV.=-0p—-V. .+ .
s P T @yl c—1 L(+ys)n
n=c

zT:Fe(l + g)n—(c+t) N zT: F(l + g)n—(c+t)
(1+ye)n - (1 +yS)n
n=c+t
F(l +g)T—(c+t) )
A+y)"
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3.2.2 Analysis Model of Equity Transaction
In this section, the expected return on dividend or interest incomes (F, F.)

are identified for calculating the price of equity (V'., V's). The amount of

dividend or interest income that can be expected from investing in the equity
varied widely among PPP projects, and there is no dividend in some of the
project. In particular, uncertainty due to long-term periods makes it difficult to
draw cash flows in the future (KDI 2012). Thus, this research assume that the

size of dividend or interest income expected from investing equity depends on

the cost of equity investment. F and F,, can be calculated by discounting the
future price of the equity (V,, V) at ESI or SSI’s cost of capital (r) through

following equation:

va+nr)T
—— T (10)
YA +r)r1
The price of ESI’s equity is calculated by following equation:
1 T 1 n—(c+t)
Vv, = Ve(1+T,) Z (1+g9.) an
ST +rom T (1 +ye)"

c+t

SSI’s NPV (NPV;) is calculated by following equation:
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T

ysD(l + ysD)T Z
(1 + ysD)T_c -1
n

T
VA +71y)T Z 1+ ggn e+
n=c+t

DACEEALE A +yor
Ve@+1)" i (1 + gm e
Ye@+rnt L A4yt
1 N VA +r)"  (1+g9)" €Y (12)
(1+y)° Zi@+rdmt A +y)T

NPV, =0

1
—1|-v
A +y)n y

=c

This equation has variables of O, (loan investment); V (the initial price of
equity); V. (the initial price of equity of ESI); r; (SSI’s cost of capital); 7, (ESI’s
cost of capital); g, (growth factor of SSI’s dividend and interest income);
ge (growth factor of ESI’s dividend and interest income); c¢ (construction
period); T (concession period); y,; (SSI’s discount rate); y, (ESI’s discount
rate). Under the condition of NPV, = 0, the DCF model obtains variable y;
and y, as a IRR or expected rate of return, the variables determine the

relationship between private investor’s profitability and equity transaction.
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3.2.3 Analysis Model considering Agreements Transaction

In this section, the structures of the agreements between ESI and SSI are
analyzed, and to further identify the influence factors that affect the cash flows
of private investors. In addition, the influence factors are reflected to the DCF
model for considering the agreements transaction.

The agreements between private investors are basically contracted in order
to prepare for the loss by the risk of the PPP project. The structures of the
agreements are to transfer the risk of the ownership, the risks at the stage of
construction or operation to the other private parties (Park 2010; Park 2014).

First, an agreement for equity contribution (4,) is the contract to adjust
the investment ratio in the early stages of all of the PPP projects. Generally,
expected cash flows by dividend or interest income is depending on the ratio of
equity contribution. However, it also includes liquidity risk, due to the nature
of the PPP project in which large-scale financial resources are invested (Park
2014). Under the characteristic of PPP projects, A, determines the size of the
initial investment cost of the private investors, and it is affecting the cash flows
of them in the form of interest cost or opportunity cost at the same time.
Therefore, the ratio of 7, and V5 could be the influence factors of agreement 4,
and the factors are reflected to the DCF model.

Secondly, an agreement for the risks in the stage of construction (4.) is

the contract on the cost of equity premiums paid to ESI at the stage of equity
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transaction. The agreement was negotiated in Korean PPP project, such as S
underpass project in Seoul (2010), J tunnel project in Seoul (2012), O express
way project in Gyeongi-do (2015). Due to the decline in the benchmark interest
rate, domestic banks and insurers had lost the profitability of traditional loans,
bonds, and securities investments, which has led to participate in alternative
investment projects. The environment of Korean financial market had
intensified financial competition between SSls (i.e. financial institutions). In
the process of equity transaction, ESI increased the price of their equity and SSI
purchased it with an additional cost (Park 2014). It might be seen as the
agreement A, determined the size of g, (growth factor of net cash flow by
selling the equity), and the g, affect to the size of V', (the price of ESI’s equity).
Therefore, g, could be the influence factors of agreement A, and the factors
are reflected to the DCF model.

Lastly, an agreement for the risks in the stage of operation (4,) is the
contract about compensation for the loss of revenue in PPP projects. If the
amount of traffic or revenue does not reach the level that expected by the initial
agreement, A, would be activated. The agreement can be divided into two types
of contracts; a put option for operating revenue (4,p) and credit default swap
(CDS) (A,p) for interest return (KDI 2013). First, A,p was an agreement
between the public and private sector in the form of put option as an income

guarantee. Although it had promoted the PPP projects by sharing the risks
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between the public sector and the private sector, it is now being abolished or
renegotiated because it had the structural problems that can deliberately
overestimate traffic volume. SSI was exposed to the risk from the lack of
demand, so SSI have transferred part of the risk to the ESI (KDI 2015). It might
be seen as A,, determined the size of gs(growth factor of net cash flow by
purchasing the equity), and the g, affect to value of V' (Expected cash flow by
purchasing the equity). Therefore, g, could be the influence factor of
agreement A,p, and the factors are reflected to the DCF model. Otherwise, A,p
is an agreement to prepare for the risk of the repayment income by lower
operating profit in terms of CDS (KDI 2015). A,p has a structure of jointly
responsible for financial risk in PPP projects. In some of the recent PPP projects,
ESI has contracted an agreement to transfer the risk to SSI by termination of
CDS. It might be seen as A, determined the size of y,, (debt interest rate),
and the y, affect to value of I, (repayment income of SSI). Therefore, yp
could be the influence factor of the agreement A4,p,.

In this research, the range of cash flow variability by compensation is
limited to the loss of earnings which was negotiated at the initial stage. Also,
the cash flow variability by the agreements is to be changed by adjusting the
ratio to the influence factors. SSI’s NPV is calculated by considering the equity

and agreements transaction in following equation:
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ysD'Ao(1+ysD'Ao)T_ 1

NPV, =0 —
TP A4y AT -1 1+ y,)n
n=c

_Vs

VA +1)7 o 1+ g, A,)mC+0
ST+ ry)n 1 A +yy)"
n=c+t

Ved+7)" < (1+g, A
ST+ 1" 1 +yor
n=c+t

. 1 V(1 + TS)T . (13)
@ty T Fry

This equation has variables of 0, (loan investment); V (the initial price of
equity); V. (the initial price of equity of ESI); r; (SSI’s cost of capital); 7, (ESI’s
cost of capital); g, (growth factor of SSI’s dividend and interest income);
ge (growth factor of ESI’s dividend and interest income); c¢ (construction
period); T (concession period) y,; (SSI’s discount rate); vy, (ESI’s discount rate).
Under the condition of NPV, = 0, the DCF model obtains variable y, and y,
as a IRR or expected rate of return, the variables determine the impact of equity

and agreement transaction on private investor’s expected rate of return.
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3.3 Model Test: The Implication of Cases in Korea

The variables identified in the DCF model are loan investment (Op); the

cost of equity contribution (V, V,); private investor’s cost of capital (15, 73);

growth factor of dividend or interest income (gs, g.); construction period (c);

concession period (T). Variables were adopted the most common values in 18

Korean PPP projects from 1997 to 2010 are following:

1)

2)

3)

4)

5)

Expenditure of debt financing (0p): Value of debt financing depends on
the size of the investment and project, and the average of the value is
842,560,000,000 KRW.

Value of equity contribution (1, V,): Value of equity contribution depends
on the size of the investment and regulation. In Korea, minimum percentage
of PPP project is 20%, and the average of the value is 292,740,000,000

KRW. Also, the ratio of equity is determined by private investors’ , the

base model use the ratio of 20:80.

Cost of capital for equity investment (g, 7,): In the absence of information
on actual return on equity (ROE), benchmark interest rate in Korea (1.25%)
is used in this model.

Length of construction period (c): the average of construction period, 5
years, is used

Length of concession period (T): the average of concession period, 35 years,

is used in this research
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6) Growth factor of private investors net cash flow (gs, g.): the consumer
price index in Korea from 1997 to 2010, 3.26%, is used in this research.
Through the DCF model with the value of the variables, the relationship
between y, (expected rate of return of SSI) and y,(expected rate of return of
ESI) is identified like figure 3-4. If the PPP project is arranged between private
investors to be made within the extent of y,, y; > 0, which means ESI and SSI
does not draw up a deficit contract, ESI might expect the rate of returns from
0.000% to 9.936%, and SSI might expect the rate of returns from 8.399% to
36.812%. Especially, ESI expect the maximum rate of returns at 9.936%, as

,=20.599%.
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Figure 3-4. Relationship between ESI and SSI's Expected Rate of Returns

Table 3-1. The Result of the Base Case

IRR (%)
|nput ye yS
Variable (e > 0) (s > 0)
Base case 0.000 ~9.936 8.399 ~ 36.812
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3.4 Summary

To develop revised discounted cash flow (DCF) model considering the
characteristics of equity transaction and agreement transaction, existing
contract information has reviewed. Then, the variables and influence factors are
identified. Finally, the variables about equity transaction and influence factors
of agreement transaction are reflected to the previous DCF model, the revised

DCF model from the private investor’s perspective is developed.
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Chapter 4. Risk Reallocation Analysis

To analyze the relationship between the transactions and private investor’s
return, the key variables are identified in this chapter. The size of the major
variables from the DCF model is estimated through the existing PPP projects
in Korea. Furthermore, the size is assigned to the DCF model to measure the
variability of the ESI and the SSI according to the equity and agreements
transaction. At last, the impact of the transaction between private investors is

analyzed through the DCF model.
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4.1 The Impact of the Equity Transaction

4.1.1 Key Variables on Equity Transaction

Additional cash flows by the equity transaction are differed from the value
of equity which was negotiated between ESI and SSI. The variability of y, and
v, from the additional cash flow by equity transaction is affected by the price
of ESI’s equity. The price of ESI’s equity is based on the expected net cash flow
from dividend which is calculated by equation (10). According the equation
(10), the expected net cash flow from dividend is fluctuated by private
investor’s initial equity value and cost of capital for equity investment.
Moreover, the ESI’s equity price depends on the ESI’s discount rate and growth
rate of net cash flow. According to the equation (11), ESI’s equity price is

calculated with Initial equity value, cost of capital, and growth factor.

The key variables identified in the analysis model (eg. 11) developed in
the previous chapter are the followings:

1. V. (Initial equity value of ESI)

2. 1,(ESI s cost of capital)

3. ge(growth factor of expected net cash flow of ESI).
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4.1.2 Equity Transaction’s Effects on Private Investor’s Financial

Performance

The relationship between y, and y, established in previous chapter is set
as a base case (figure 3-4), and the variability of y, and y, by equity transaction
is compared to the base case.

In this research, the variability of y, and y,; by equity transaction was
established through a sensitivity analysis on the key variables of the transaction.
The sensitivity analysis was conducted by assuming that the values of the key

variables were reduced by 10% each.

The results of the sensitivity analysis are established on Figure 4-1.

(20.599%, 9.94%) -baseline
(20.499%, 9.60%)

L B
8.009 i E‘.
& Gem 21.001%, 7.95%)
. ‘O HR0.500%, 9.38%)

Q
F o *
F & Y

.00 [0 o
X EEE?- 4
o]
w O
: (8.399%, 0.00%) o] (36.812%, 0.00%)

[
(8.669%, 0.00%) oo o (36.3119%, 0.00%)
(9.759%, 0.00%) ' - B G\%‘(35.«520%. 0.00%)
(8.003%, 0.00%) e(37.183%, 0.00%)
0.009 EE”‘OQ

0.000% 10000% 15.000% 20.000% 25.000% 30.000%

ESI’s Expected Rate of Returns (y,)
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——Ye_base —+VYe_re90% -©-Ye_G90% -B-Ye_Vs90%

Figure 4-1. The Impact of Equity Transaction on Private Investors’ Rate of
Returns
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Table 4-2. The Results of Sensitivity Analysis of Key Variables

IRR (%) , ,
Input e Vs
Variable (e > 0) (s > 0)
Base case 0.000 ~ 9.936 8.399 ~ 36.812
1.1, 0.000 ~ 9.604 8.699 ~ 36.311
09g, 0.000 ~ 7.946 9.759 ~ 36.620
1.1V, 0.000 ~ 9.935 8.003 ~ 37.183
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First, when r,, (ESI’s cost of capital) was reduced 10% compared to base
case, y, could expect the rate of return from 0.000% to 9.604% and y’ could
expect the rate of return from 8.699% to 36.311%.

Secondly, when g, (growth factor of expected net cash flow of ESI) was
reduced 10% compared to base case, y, could expect the rate of return from
0.000% to 7.946% and y's could expect the rate of return from 9.759% to
36.620%.

Lastly, when V, (Initial price of ESI’s equity) was reduced 10% compared
to base case, y, could expect the rate of return from 0.000% to 9.935% and y’,

could expect the rate of return from 8.003% to 37.183%.

Additionally, the rate of returns is compared separately based on the ESI
and SSI’s perspective in order to understand the impact of the variables on each
private investors’ returns.

First, the variability from the ESI’s point of view is calculated by the y’, —
v, based on the SSI’s expected rate of returns (x = y’;). In this research, PPP
project is arranged between private investors to be made within the extent of
¥e > 0, which means ESI and SSI does not draw up a deficit contract.

The results of the variability are established on Figure 4-3

Figure 4-3 shows that (y', — y,) has the order of V, < r,, < g, inthe range

of 9.30% < y's <17.82% , the order of V, < g, <7, in the range of
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17.82% < y'y < 25.81%, and the order of V, <71, < g, in the range of
25.81% < y's < 36.81%.

Secondly, the variability from the SSI’s point of view is calculated by the
y's — vy based on the ESI’s expected rate of returns (x = y',). However, the
DCF model has multiple values of y'¢ — y, because y’, can be obtained by
y's1 and y'g,. Therefore, this research assumes that y'¢ = min(y’s4,y’'s2), and
it can be seen in Figure 4-4.

According to Figure 4-4, that (y's — y,) has the order of V, <7, < g, in
the range of 0.00% < y'; < 7.95%, the order of V, <, in the range of
7.95% < y's < 8.72%, and the order of r, <V, in the range of 8.72% <

y's < 9.34%.
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Figure 4-3. The Impact of Equity Transaction from the ESI’s Perspective

Table 4-3. The Result of ESI’s Profit Variability by Equity Transaction

Variability Y'e—Ye
(%) e > 0)
Ssl’s
IRR (%) 1.1 Te 0.9 Ye 1.1 Ve
9.30 <y’ <17.82 | +0.334~-0.321 -1.231 ~ -2.157 +0.334 ~ -0.321
17.82 <y’ <2581 -0.321~-0.300 -2.157 ~-0.813 -0.321 ~-0.300
25.81 <y’ <36.81| -0.300 ~-0.240 -0.813 ~ -0.091 -0.300 ~ +0.169
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Figure 4-4. The Impact of Equity Transaction from the SSI’s Perspective

Table 4-4. The Result of SSI's Profit Variability by Equity Transaction

Variability Y's — s
(%) (ys > 0)

ESI’s
IRR (%) 1.1 Te 0.9 9e 1.1 Ve
0.00<y', <7.95 +0.270 ~ +0.358 +1.359 ~ +4.759 -0.396 ~ +0.196
7.95<y', <8.72 +0.358 ~ +0.411 - +0.196 ~ +0.411
8.72<y', <9.34 +0.411 ~ +0.685 - +0.411 ~ +1.629
9.34<y’, <9.60 +0.685~ +1.485 - -
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4.2 The Impact of the Agreements Transaction

4.2.1 Influence Factors on Agreements Transaction

Additional cash flows by the agreements transaction are fluctuated from
the agreements between private investors are basically contracted in order to
prepare for the loss by the risk of the PPP project. The structures of the
agreements are to reallocate the risk of the ownership (by agreement 4,), the
risks at the stage of construction (by agreement A.), or operation to the other
private sector investors (by agreement A,p or A,p). The agreements above
have been increasing or decreasing the private investor’s financial viability
through influence factors. In other words, the variability of y, and y, by
agreement transaction is affected by the influence factors of the agreements. In
this study, the influence factors were identified in previous chapter through

literature reviews on actual contract in PPP projects. These are the followins:

1. Initial price of equity (V, and 1)

2. Growth factor of net cash flow by selling the equity from ESI’s point
of view (g.)

3. Growth factor of net cash flow by purchasing the equity from SSI’s
point of view (g)

4. Interest rate for debt investment of SSI (ysp).
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4.2.2 Agreement Transaction’s Effects on Private Investor’s

Financial Performance

In this research, the variability of y, and y, by agreements transaction was
established through a sensitivity analysis on the influence factors. The
sensitivity analysis was conducted by assuming that the values of the influence
factors were decreased or increased by 10% each. The relationship between y,
and y, established in previous chapter is set as a base case (figure 3-4), and the
variability of y, and y, by equity and agreements transaction is compared to the

base case.

The results of the sensitivity analysis are established on Figure 4-5

(20.599%, 9.936%) -basecase
(18.918%, 9.936%)

(20.160%, 10.921%)
(20.500%, 9.347%)

(19.700%, 12.936%)

14.00%

12.00%
10.00%
8.00%
6.00%

4.00%
(36.812%, 0.00%)

(32.501%, 0.00%)
(38.800%, 0.00%)
(8.003%,0.00%) & (37.183%, 0.00%)
(7.065%, 0.00%) 22 ©.436.981%, 0.00%)

& 10.00% 15.00% 20.00% 25.00% 30.00% 35.00% 40.00% 45.00%

(8.399%, 0.00%)
(7.307%, 0.00%)
200% | (7.373%, 0.00%)

ESI’s Expected Rate of Returns (y,)

0.00%
0.00% 5.00%

2.00% SS| Expected Rate of Returns (y,)

—e—Ye_base -B-Ye_D90% <-Ye_G110%_premium -a-Ye_R22% -e-Ye_G90%put option

Figure 4-5. The Impact of Agreements Transaction on Private Investors’ Rate of
Returns
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Table 4-5. The Results of Sensitivity Analysis of Influence Factors

IRR (%) , '
Input Ye s

Variable (e > 0) (vs > 0)
Base case +0.000 ~ +9.936 +8.399 ~ +36.812
0.9 yep +0.000 ~ +9.936 +7.307 ~ +32.501
1l1g, +0.000 ~ +10.921 +7.373 ~ +38.800
1.1V +0.000 ~ +9.347 +8.003 ~ +37.183
0.9 g +0.000 ~ +12.936 +7.065 ~ +36.981
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First, when y., was reduced 10% compared to base case, y, could expect
the rate of return from 0.000% to 9.936% and y’ could expect the rate of return
from 7.307% to 32.501%.

Secondly, when g, was increased 10% compared to base case, y, could
expect the rate of return from 0.000% to 10.921% and y', could expect the rate
of return from 7.307% to 32.501%.

Thirdly, when V; was increased 10% compared to base case, y, could
expect the rate of return from 0.000% to 9.347% and y', could expect the rate
of return from 8.003% to 37.183%.

Lastly, when g, was reduced 10% compared to base case, y, could expect
the rate of return from 0.000% to 12.936% and y' could expect the rate of

return from 7.065% to 36.981%.

Additionally, the rate of returns is compared separately based on the ESI
and SSI’s perspective in order to understand the impact of the influence factors
on each private investors’ returns.

First, the variability from the ESI’s point of view is calculated by the y', —
v, based on the SSI’s expected rate of returns (x = y’';). In this research, PPP
project is arranged between private investors to be made within the extent of
vy, > 0, which means ESI and SSI does not draw up a deficit contract.

The results of the variability are established on Figure 4-6.
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Figure 4-6 shows that (y', — v,) has the order of V; < ysp < g5 < ge IN
the range of 8.40% < y'; < 11.80%, the order of V; < g, < ysp < g, in the
range of 11.80% < y's < 17.81%, the order of V; < y,p < g5 < g, in the
range of 17.81% < y's < 20.38%, the order of y;p < Vi < g5 < g in the
range of 20.38% < y's < 25.30%, and the order of yp, < V; < g, < gs in
the range of 25.30% < y's < 34.32%.

Otherwise, the variability from the SSI’s point of view is calculated by the
y's — ys based on the ESI’s expected rate of returns (x = y',). It can be seen in
Figure 4-7.

According to Figure 4-7, that (y's — y,) has the order of g, < g. < ysp <
V, inthe range of 00.00% < y', < 3.76%, the order of g5 < ysp < ge < Vs in
the range of 3.76% < y's < 9.35%, and the order of g; < ysp < g. In the
range of 9.35% < y's < 9.72%, and the order of g, < g, < ysp inthe range

0f 9.72% < y's < 9.93%.
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Figure 4-6. The Impact of Agreements Transaction from ESI’s Perspective

Table 4-6. The Result of ESI’s Profit Variability by Agreements Transaction

Variability Ye— Ve
(%) (ye > 0)
SSI's
IRR (%) 0.9 yp 119, 1.1V 0.9 g
, +0.468 ~ +0.909 ~ +0.346 ~ +1.263 ~
8.40<y’s <1180 | 938 +0.938 +0.266 +1.677
, +0.938 ~ +0.938 ~ +0.266 ~ +1.677 ~
1180<y’s <17811 5990 +0.990 -0.309 +3.137
, +0.990 ~ +0.990 ~ -0.309 ~ +3.137 -
1781<y's <2038 | )55 +0.999 -0.585 +2.902
, -0.585 ~ +0.999 ~ 0585 ~ +2.902 ~
20.38<y, <2530, 44 +0.983 -0.343 +0.983
, 2.418 ~ +0.983 ~ -0.343 ~ +0.983 ~
25.30<y’s =3280 5540 +0.931 +0.070 +0.188
, +0.931 ~ +0.070 ~ +0.188 ~
3250 <y’s <3432 - +0.921 +0.123 +0.123
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Figure 4-7. The Impact of Agreements Transaction from SSI's Perspective

Table 4-7. The Result of SSI's Profit Variability by Agreements Transaction

Variability Y's — ¥
(%) (ys > 0)
ESI's
IRR (%) 0.9 ysp 119, 1.1V 0.9 g
, 0.471 ~ -1.026 ~ -0.396 ~ 11334~
0.00 <y, <3.76 -0.958 -0.958 -0.260 11,566
, -0.958 ~ -0.9568 ~ -0.260 ~ 11,566 ~
3.76 <y’ <9.35 -1.766 11375 +2.009 -3.052
, 11,766 ~ 1375~ -3.052 ~
9.35<y, <9.72 11719 11719 - -3.565
, 1719~ 1719 - -3.565 ~
9.72<y’, <9.93 22,024 22515 - 4478
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4.3 Summary

In this chapter, in order to analyze the risk-allocation between private
investors in terms of equity and agreements transactions, key variables were
adopted the most common values in Korean PPP projects from 1997 to 2010.
The variabilities of y, and y, by the transactions were established through a
sensitivity analysis on the key variables and the influence factors. The
sensitivity analysis was conducted by assuming that the values of the key
variables and the influence factors were reduced by 10% each. The results of
the variability of y, and y, are different by the range of opposite investor’s

expected rate of returns.
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Chapter 5. Conclusions

5.1 Results and Discussions

This research develops the DCF model that establishes the key variables
of equity transaction and influence factors of agreements transaction and
understanding financial the impact of equity and agreements transaction on
private investor’s expected rate of returns. According to the model, the key
variables of the equity transaction are V,(Initial equity value of ESI); r.(ESI s
cost of capital); and g, (growth factor of expected net cash flow of ESI); c
(construction period); T (concession period). Otherwise, the influence factors
of the agreements transaction are the ratio of V, and V; (rate of equity
contribution); g.(growth factor of net cash flow of dividend); g(growth factor
of net cash flow by purchasing the equity; ysp (debt interest rate).

In addition, the variability of y, and y, by equity and agreements
transaction was established through a sensitivity analysis on the variables and
influence factors. The sensitivity analysis was conducted by assuming that the
values of the influence factors were decreased or increased by 10% each.

First, the result of the impact of key variables in the equity transaction is
following:

ESI’s profit yields the smallest loss by the growth factor of net cash flow

of ESI’s dividend (g.) in the section of 9.30% < y's < 17.82%, by ESI’s cost
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of capital (r,) in 17.82% < y's < 25.81%, and by the growth factor of net cash
flow of ESI’s dividend (g.) in 25.81% < ¥’y < 36.81%. Meanwhile, SSI’s
profit yields the smallest loss by the growth factor of net cash flow of ESI’s
dividend (g.) in the section of 0.00% < y's < 7.95%, by ESI’s cost of capital
(r.) in 7.95% < y's < 8.72%, and by rate of ESI’s equity contribution (1) in
8.72% < y's < 9.34%.

Secondly, the result of the impact of influence factors in the agreements
transaction is following:

ESI’s profit yields the smallest loss by the growth factor of net cash flow
of ESI’s dividend (g,) in the section of 8.40% < y', < 25.30%, by the growth
factor of net cash flow of SSI’s dividend (gs) in 25.30% < y's < 34.32%.
SSI’s profit yields the smallest by rate of SSI’s equity contribution (1) in the
section of 0.00% < y's < 9.35%, the growth factor of net cash flow of ESI’s
dividend (g.) in 9.35% < y's < 9.72%, and by debt interest rate (ysp) in
9.72% < y's < 9.93%.

As a result, the most important feature is that private investors make a
zero-sum relationship due to the equity transaction and agreements transaction.
The relationship is an impediment to the promotion of PPP projects that require
securing both ESI and SSI’s participation.

When equity is traded between short-term investors and long-term

investors, ‘the growth factor of short-term investor’s expected net cash flow’
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is the critical key variable influencing private investor’s cash flow. ‘ESI’s cost
of capital’ is also key variable influencing on the cash flow. It can be
interpreted that the expected returns during the operational phase directly
affected the profitability of equity investors. However, there is uncertainty in
forecasting the traffic volume, and the demand risk is increasing by the
uncertainty (Shin 2009; KDI 2012). At last, Private investors who are trading
in equity could deepen the zero-sum relationship. In order to overcome the
relationship, A reasonable assessment of demand forecasting and alternatives
to reduce the demand risk at the operational phase are needed.

Meanwhile, when private investors make the additional agreements, ‘the
growth factor of long term investor’s expected net cash flow’ is the critical
influence factor on private investor’s cash flow, and ‘yield rate of debt financing’
is also the major influence factor on the cash flow. All of the factors are from
the agreements for hedging the operation risk, and it can be interpreted that the
stability of actual demand affected the profitability of the short-term investors
and the long-term investors. As the uncertainty increased after the MRG
abolishment, however, it is difficult to induce the private investors’
participation (Jeong 2015). The more risk of private investors, the greater the
operational risk (Shin 2009). Therefore, it is necessary to establish the
alternatives for reducing the risk of private investors with minimizing the public

sector’s fiscal burden.
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5.2 Contributions and Further Research

The risk re-allocation in PPP projects increases in current financial
environment, which is promoting project’s uncertainty. This research identified
the volatility of cash flows from equity and agreements transactions among
private investors, and established how the transactions affect private investors’
financial performance through reviews on recent PPP projects in Korea. The
main implications of this research can be divided into academic aspect and

practical or industrial aspect.

(1) Academic Contributions

First, the key variables in the process of equity transaction and the
influence factors from the agreements were identified. Secondly, the revised
DCF model established the relationship between private investors’ risk-
reallocation and their rate or investment. The financial impacts of key variables
and influence factors will help to understand how the equity transaction and

agreements transaction affect the financial viability of PPP projects.

(2) Practical and Industrial Contributions
From a practical or industrial point of view, there are two contribution
from public sector’s point of view and private sector’s point of view. From the

public sector’s perspective, the main implication would be that public sector
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can come up with the policies for preparing the loss in profitability by the
variables from the transactions, and can reduce the delayed PPP projects which
had consumed social costs. From the private sector’s perspective, the main
contribution would be that participants willing to invest in PPP projects can

determine which strategy offers a superior performance.

The limitation of this research is that it has not considered various capital
structures in PPP projects, but only focused on risk reallocation between short
term and long term investors. Also, it has not reflected the long-term investors
newly investing on operational phase.

Further study is required to address the financial analysis model reflecting
complex capital structures in PPP projects, and establish the management plan

on contractual delay for public sector.
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