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Chapter 1

CHAPTER 1

THE ROLE AND OBJECTIVE OF FINANCIAL MANAGEMENT

This traming manual deals with project finance It covers a number of areas related to the

analysis of investment projects by multinational o1l compamnies

Chapter 1 provides background on the role and objective of financial management 1n a
large multinational company Chapter 2 discusses capital project decision making Then, 1n
Chapter 3 the details of project cash flow analysis are considered The principal methods of
calculating project returns are discussed 1n Chapter 4 The analysis of project nisk 1s the topic of

Chapter 5 Financial statement analysis 1s covered in Chapter 6, and various 1ssues 1n privatization

are constdered in Chapter 7

Finance 1s concerned with several important questions which all businesses must consider

Examples of financial management questions include

1 Which new projects should be undertaken?

2 How should new projects be financed, that 1s, what are the costs and sources of
funds?

3 What 1s the proper mix of the various sources of funds used to finance a company's

activities, that 1s, what 1s the optimal capital structure?

4 Should a company’s profits be retained 1n the company or distributed to 1ts owners
as dividends?
5 What 1s the nature of the trade-offs between risk and expected return that have to

be made 1n financial management decisions?
6 How much inventory should be held?
7 Who should be granted credit?
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Chapter 1
8 Is a merger or jomnt venture advisable?
9 How much cash - or access to cash - does the company need to meet its daily
operating needs?

In order to understand the real world practice of finance, 1t 1s crucial to understand the
objective of financial management Profit maximization 1s madequate for handling many finance
decisions for a couple of reasons (The words “profit, earnings and income” tend to be used

mterchangeably by many business managers The three words mean essentially the same thing

Profit equals revenues minus costs)

1 Profit maximization does not have a time dimension

2 Profit maximization does not consider nisk

Shareholder wealth maximization 1s, on the other hand, the primary objective guiding

financial management decisions

1 Wealth maximization means maximizing the present value (value today) of all
future benefits to be received by the owners of the company
2 The advantages of wealth maximization are that 1t 15 a conceptually clear guide for

decisions, that 1t does consider nisk, and that 1t 1s impersonal

Wealth maximization does not deny the existence of social objectives and obligations In
many respects, these other objectives are consistent with shareholder wealth maximization and, 1n
addition, the government may place regulations and laws on businesses (as well as individuals)

whenever 1t feels that private and public goals are n conflict Many companies recognize their

responsibilities to various constituencies, including stockholders, customers, employees, the

community, and the environment

Maximization of shareholder wealth 1s a market concept Managers should attempt to

maximize the market value of the company's stock, not their accounting or book value of the

U~
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stock The three major factors that determine the market value of a company's stock are

1 the amount of the cash flows expected to be generated for the benefit of
stockholders,
2 the timing of these cash flows, and

3 the nisk of the cash flows

Management decisions affect these three factors In addition, economic environment
factors and conditions n financial markets outside of management control affect the amount,
timuing, and risk of expected cash flows and, hence, the market price of the company's stock
Examples of decisions under management control, economic environment factors, and conditions

in financial markets that affect stock prices are summarized in Figure 1-1

Managers should formulate an overall competitive strategy that responds to the
competitive forces which can influence an industry's structure and, ultimately, the market prices of

individual compamies n the industry The five competitive forces are

The threat of new entrants,
The threat of substitute products,
The bargaining power of buyers,

The bargaining power of suppliers, and

[V, N O VA R

The nivalry among current competitors

The cash flow concept 1s one of the central elements of financial analysis, planning, and
resource allocation decisions Companies need cash flows to pay creditors, employees, suppliers,

and owners Cash, not net income, can be spent



Figure 1-1 Factors Affecting Stock Prices

Economic Environment Factors

1
2
3

(V)]

Level of economic activity

Tax rates and regulations
Competition, including threat of new
entrants and substitute products
Laws and government regulations
Unionization of employees
International bustness conditions

and currency exchange rates
Bargaining power of buyers

Major Policy Decisions Under

(@) [, S VS I SO )

[+ -}

Management Control

Products and services offered for sale
Production technology

Marketing and distnibution network
Investment strategies

Employment policies and compensation
packages for managers and other employees
Ownership form - proprietorship, partnership,
or corporation

Caputal structure - use of debt and equity to
finance the company

Working capital management policies
Dividend policies

Conditions 1n
Fmancial Markets
1 Interest rate levels
2 Investor optimism
3 Anticipated inflation

|

Amount, Timing, and Rusk of
Expected Cash Flows

Shareholder Wealth
(Market Price of Stock)

Chapter 1
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Chapter 1
A company raises funds externally by selling shares of stock to owners (equity) and by

borrowing from creditors (debt) It may raise funds internally from cash flows from operations or
by selling assets These funds are used to acquire assets which in turn are used to produce and
sell products or services After paying for the cost of producing these products or services, any
remaining cash flows can be used for remvestment or distributed to owners and creditors These

cash flows are discussed in more detail in Chapter 6

The valuation of debt and equity securities 1s based on the present value of the cash flows
that these secunties are expected to provide to nvestors By emphasizing cash flows rather than
accounting-based measures of performance when making decisions, a manager 1s more likely to
achieve the objective of shareholder wealth maximization The net present value of an investment

1s equal to the present value of the expected future cash flows generated by the investment minus

the mnutial investment of cash, or

Net Present Value = Present value of future cash flows muinus imtial investment

The net present value of an investment represents the contribution of that investment to
the value of the company and, accordingly, to the wealth of shareholders The net present value

concept 1s the bridge between cash flows and the goal of shareholder wealth maximization
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CHAPTER 2

CAPITAL PROJECT DECISION MAKING

I Risk and Return Concepts

This section develops the relationship between nisk and return and presents methods for

measuring risk  Several important concepts are utiized when evaluating nisky projects

1 Risk refers to the potential vanability of returns from a project A project 1s
considered risk-free iIf the monetary returns from a project are known with
certamnty

2 Probability distributions are the probabilities of every particular outcome These

probability distributions may be objectively or subjectively determined

3 The expected return 1s a weighted average of the individual possible returns
A I
I'=21,p;
Fl
A
where I = expected return

r, = return for the jth case, where there are n possible outcomes

p, = probability of occurrence of the jth outcome
4 The standard deviation 1s an absolute measure of risk It is defined as the square

root of the weighted average of the squared deviations of individual observations

from the expected value

n /\2
o= _|>(r;-1)°p,
=1

If the outcomes are normally distnibuted, the actual outcome should be between *

1
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Chapter 2
1 standard deviation of the expected value 68 26 percent of the time, and between

+ 2 standard deviations of the expected value 95 44 percent of the time

5 The number of standard dewiations, z, that a particular value of r 1s from the

expected value of r 1s computed with the relationship

A
r-r
Z=—"
o)
6 Rusk often 1s an increasing function of time with early returns from a project being

less risky than distant returns

Project risk analysis 1s discussed 1n more detail in Chapter 5 of this traming manual

One of the key vanables in capital budgeting decisions 1s the cost of capital The cost of
capital can be thought of as what the company must pay for capital or the return required by
investors 1n the company's secunities It can also be thought of as the mmnimum rate of return
required on new investments undertaken by the company The cost of capital 1s determined in the

capital markets and depends on the nisk associated with the company's activities

The weighted cost of capital 1s the discount rate used when computing the net present
value of a project of average risk Simularly, the weighted cost of capital 1s the hurdle rate used in
conjunction with the internal rate of return for a project of average nsk The weighted cost of
capital 1s based on the after-tax cost of capital where the cost of the next (marginal) sources of
capital are weighted by the proportions of the capital components in the company's long-range
target capital structure The weighted, or overall, cost of capital 1s obtained from the weighted

costs of the individual components The weights are equal to the proportion of each of the

components in the target capital structure

The general expression for calculating the weighted cost of capital, k,, 1s

k.= (equlty fraction)(cost of equity) + (debt fraction)(cost of debt)

a_B E(ke)+B E(kd)(l T)
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E B
kg = m(ke)"‘ (kl)

B+E

where B = amount of debt and E = amount of equity

The appropriate component costs to use in determiming k, are the margmnal costs or the

costs associated with the next dollar of capital to be raised These may differ from the histoncal

costs of capital raised 1n the past by the company

The required return, k, on any securnity may be thought of as consisting of a nisk-free rate

of return plus a premuum for the nisk inherent 1n the secunty, or

Required return = Risk-Free return + Risk premium

The nisk-free rate of return 1s usually measured by the rate of return on nsk-free securties

such as short-term Treasury secunities The nisk-free rate increases with expectations of future

inflation  The nsk-free rate depends on the overall supply and demand for funds in the economy

There are five major risk components which determine the rnisk premium on a security

1

Business risk anises from the vanability of the company's operating income and 1s
determined by the vaniability of sales revenues and expenses and by the amount of
operating leverage the company uses

Fmancial risk anses from the additional vanability of the company's net earnings
associated with the use of financial leverage together with the increased risk of
bankruptcy associated with the use of debt

Marketability risk refers to the ability to quickly buy and sell the secunties

Securities which are widely traded have less marketability risk than those which are

less actively traded
Interest rate risk refers to the vanability m returns on securities ansing from
changes 1n interest rates Increases in interest rates reduce the market price of the

security Decreases 1n interest rates reduce the rate at which intermediate nterest
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payments can be reinvested

5 Sentority risk refers to the nisk due to the prionty of a secunty's claim m a

company's capital structure

The cost of funds may increase with the amount of financing required The cost of funds
obtained from a particular type of secunity increases the lower the secunity ranks in 1ts claims on
the company The cost of common equity 1s higher than that for debt The return required on
unsecured debt 1s hugher than that for secured debt The cost of capital to the company 1s equal to

the equilibrium rate of return demanded by investors 1n the capital markets for secunties of that

degree of nsk

Regardless of the specific source of financing used at a particular time, a weighted cost of
capital dependent on the component costs and the proportions of the components in the target

capital structure 1s used for capital budgeting decisions

II Foreign Exchange Risk

Just as international trade has altered the conduct of business, the global financial
marketplace has opened new alternatives for financial managers This section introduces essential

concepts for conducting business 1n a global market and then focuses on foreign exchange risk

There 1s a secular trend of greater scope for international trade and investment and of
increasing numbers of companies engaging in various types of international financial transactions

The complexity of international financial transactions varies widely

1 The simplest case would be companies that only import or export fimshed products

or raw matenals
2 At the other extreme are multinational corporations, which have direct investments
in manufacturing and/or distribution facilities in more than one country The major

U S multinational o1l compames are good examples of this category
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3 Between these extremes are compantes that maintain foreign branch sales offices,

that have licensing arrangements, or that have joint ventures with foreign

companies

There are special problems and nisks facing companies engaged mn international financial
transactions  First, compames doing business mn different currencies are concerned with
fluctuations 1n the exchange rates between currencies Second, there are different governmental

regulations, tax laws, business practices, and pohitical environments 1n foreign countries

The exchange rate 1s the number of umts of one currency which may be exchanged for
another currency Ifa U S company buys matenals from a foreign suppler, the foreign company
usually prefers payment in its own currency In order to pay for these goods, or to invest or repay
loans, companies will have to exchange dollars for the foreign currency at some exchange rate
For example, the exchange rate between the U S dollar and the British pound could be 2 4080
dollars per pound, or reciprocally, 0 4153 pounds per dollar

A Eurocurrency 1s a currency that 1s deposited 1n a bank located outside of the country of
ongin For example, Eurodollars are dollars deposited 1n a bank outside of the United States An
example 1s dollars deposited in a German bank or a German branch of a US bank The
Eurocurrency market 1s an important alternative to domestic sources of funds for multinational

funds The interest rate in the Eurodollar market 1s usually related to the London interbank offer
rate, or LIBOR

The spot rate 1s the exchange rate for currencies being bought and sold for immediate
delivery Forward exchange rates, on the other hand, are exchange rates for currencies being

bought and sold for delivery at some future date, usually 30, 90, or 180 days from today

A forward contract 1s a contract for delivery of a specified amount of foreign currency at a
future pomnt 1n time at a price set at the present time If the forward rate is higher than the spot

rate, the higher rates are termed premuums Premiums arise when the spot rate 1s expected to rise

V7
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in the future Discounts (the forward rate 1s below the spot rate) occur when the spot rate 1s

expected to dechne n the future The premium between the spot rate and the forward rate can be

expressed on an annual percentage basis using this equation

F-Sp)(12
Annualized forward premium or discount = i—_S_»—&) (;‘) 100%
0

where S, = spot rate
F = forward rate, and
n = number of months forward

In this formula, F and S, are expressed as direct quotes ($ per unit of foreign currency)

Exchange rates between currencies fluctuate over time, reflecting supply and demand
considerations for the currencies The demand for a currency (like the British pound) comes from
foreign buyers who must pay for theirr purchases from Britain, foreign mvestors who desire to
make investments m Britain, and from speculators The supply of a currency (like the pound)

comes from British importers who must sell pounds to pay for their imports, Britains who wish to

invest abroad, and speculators

Exchange rates are affected by economuc and political conditions that affect the demand
and supply for a country's currency Government policies that limut imports (tanffs and quotas)
and restrictions on foreign exchange transactions tend to reduce the supply of that country’s

currency on the foreign exchange market Political stability affects the nisks perceived by foreign

mvestors and companies that do business 1n a country

Foreign exchange nisk occurs whenever a portion of the cash flows expected to be
received by a company are denominated in foreign currencies There are three primary categones
of foreign exchange risk that multinational companies must consider These are (1) transaction
exposure (short-term), (2) economic (or operating) exposure (long-term), and (3) translation
(accounting) exposure The value of a contract denominated 1n a foreign currency (either a future

inflow or outflow) changes due to a change 1n the exchange rate

6
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Most companies have contracts to buy and sell goods and services, with delivery and

payment to occur at some time n the future If payments under the contract involve the use of

foreign currency, additional risk 1s involved
I Common Stock Valuation

The value of a share of common stock can be calculated using the following equation

Annual Dividends
Share Price =

Required Return - Growth

This equation can be rearranged to show what the required return consists of

Dividends
Required Return = + Growth

Share Price

Investors presently require annual returns on investments m the major US energy
companies of about 15 percent per year In 1997, investors can earn about 7 percent on long-
term bonds issued by the United States government Historically, investors in the common stocks
of large compamies 1n the U S have required, and earned, an annual return of about 7 percentage
pomts higher than the return on long-term government bonds The primary reason investors
require a hugher return on stocks than bonds 1s because stock ownership has greater nisks than
bond ownershup Therefore, in 1997 investors are requuring returns of about 14-15 percent As a

result, these compames presently are requinng a mummum return on the capital expenditure
projects in which they invest of about 15 percent For international projects with above average

risk, the compames presently require returns above 15 percent per year

Table 2-1 shows selected financial data for some major energy compames This matenal

1s important 1 understanding how a company decides what rate of return 1t will require on new

o,
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projects The first column to the right of the company name shows the dividend yield Thus figure

1s a percentage, and 1t 1s 3 1 percent for Chevron, for example It 1s calculated as follows

Annual Dividend
Dividend Yield =

Stock Price

For Chevron, the dividend yield 1s calculated as follows 2 32/75 =3 1% Ths level of
dividend yield 1s not sufficient to provide an adequate return to investors, given the overall level
of nisk associated with common stock investments Therefore, additional expected returns must
come from another source The only other source of additional returns besides the company’s
cash dividend payments to 1ts investors, or owners, 1s an increase in the price of the company’s
stock One of the things which can cause the price of a company’s stock to increase, or grow, 1s
an increase, or growth, in the company’s earmings Suppose mvestors require a total return on an
investment 1n Chevron’s stock equal to 15 percent With a 3 percent dividend yield, the only way

a total return of 15 percent can be achieved 1s for the Chevron stock to increase by 12 percent

Table 2-1 Selected Financial Data for Major Energy Companies, July 1, 1997

Dividend Annual P/E Stock

Company Yield Dividend _Ratio _Price
Exxon 26 $164 20 $63
Chevron 31 232 17 75
Mobil 30 212 18 70
Texaco 31 340 11 110
Enron 22 090 18 41

Chevron’s management cannot cause the company’s stock price to increase, however, all
things bemng equal, Chevron’s stock will have a greater chance of increasing in price if the
company’s earnings increase So, Chevron’s management will require a mmmmum expected return
on new projects of about 15 percent 1n an attempt to give mvestors a minimum total annual return

8
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n the 15 percent range

v Major Steps in Evaluating Capital Investment Projects

This section provides an overview of the capital investment evaluation process Capital
investment decisions can be the most complex decisions facing a company’s management
Capital budgeting 1s the process of planning for purchases of assets whose returns are expected
to continue beyond one year A capital expenditure 1s a cash outlay which 1s expected to
generate a flow of future cash benefits Normally, a capital project 1s one with a hife of more than

one year Capital budgeting models are used to evaluate a wide vanety of capital expenditure
decisions, including

1 mvestments i assets to expand an existing product line or to enter a new line of
business,

replacement of an existing capital asset,
expenditures for research and development,

mvestments In permanent increases in inventory or receivables levels,

investments i education and traiming, and

AN W A W

leasing decisions

The company's cost of capital 1s the overall cost of funds which are suppled to the
company The cost of capital 1s also called the investors' required rate of return, because 1t s the
mummum rate of return which must be earned on the capital invested in the company The

required rate of return helps provide a basis for evaluating capital investment projects

Projects under consideration may be independent of each other or have some types of
interdependencies An independent project 1s one whose acceptance or rejection has no effect on
other projects under consideration Two projects are mutually exclusive 1if one or the other can

be accepted, but not both A contingent project 1s one whose acceptance 1s contingent upon the
adoption of one or more other projects

o
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One additional complication 1s caprtal ratioming, which occurs when the company has a
limited total amount of dollars available for investment and the outlay for profitable investments
exceeds this hmit  On the other hand, when the company has sufficient funds available to mvest in

all profitable projects, we say the company 1s operating without a funds constramnt

The basic framework for capital budgeting 1s widely employed Economic theory
demonstrates that the company should expand its output until marginal revenue equals marginal
cost In capital budgeting, the company should invest in 1ts most profitable projects first and

should continue accepting projects as long as the last project's rate of return exceeds the marginal

cost of funds to the company

Some practical problems are encountered when using this capital budgeting model Al
capital projects may not be known to the company at one time Changing markets, technology,
and corporate strategies can make some current proposals obsolete and make new ones profitable

Estimates of future costs and revenues can be made subject to varying degrees of uncertainty

The capital budgeting process can be broken mnto four steps

1 Generating capital investment project proposals

2 Estimating cash flows This step 1s discussed in detail in Chapter 3 of this tramning
manual

3 Evaluating alternatives and selecting projects to be implemented This step 1s

discussed 1n detail in Chapter 4 of this training manual

4 Reviewing or post-auditing prior investment decisions
The mtial step n the capital budgeting process 1s generating capital investment project

proposals The process of soliciting and evaluating investment proposals varies greatly among

companies Investment projects can be classified as

10
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1 projects generated by growth opportunities 1n existing product lines or new lines
2 projects generated by cost reduction opportunities
3 projects required to meet legal requirements and health and safety standards

The size of an investment proposal frequently determines who has authority to approve
the project A very large outlay might require approval of the company president or board of
directors, and successively smaller outlays can be authonzed by lower and lower levels of
management If an investment decision 1s critical and must be made fast, a lower level manager
can approve 1t or 1t can by-pass the normal time-consuming review process to reach the

appropriate responsible manager as fast as possible

Reviewing or post-auditing 1s a final step to review the performance of investment
projects after they have been implemented While projected cash flows are uncertain and one
should not expect actual values to agree with predicted values, the analysis should attempt to find
systematic biases or errors by individuals, departments, plants, or divisions and attempt to 1dentify

reasons for these errors Another reason to audit project performance 1s to decide whether to

abandon or continue projects that have done poorly

11
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CHAPTER 3

PROJECT CASH FLOW ANALYSIS

I Introduction

One of the most important steps in projects analysis 1s the estimation of the cash flows
associated with the project Typically, a capital expenditure project requires an mmtial cash

outflow, often termed the rmtial investment 1In addition, a project 1s expected to generate cash

mnflows over a number of future years

Figure 3-1 shows the estimated cash flows for a particular project After an imutial
mvestment of $100,000, the project 1s expected to generate a stream of net cash inflows over its
anticipated 5-year life of $50,000 1n year 1, $40,000 1n year 2, $30,000 1n year 3, $25,000 in year
4, and $5,000 1n year 5 Ths type of project 1s called a normal or conventional project Notice

that cash outflows are depicted as negative cash flows and cash inflows are depicted as positive
cash flows *

Figure 3-1 Ilustration of Estimated Cash flows for a Normal Capital Investment Project

Year
0 1 2 3 4 5
I | 1 1 1 L
$-100,000 $+50,000 $+40,000 $+30,000 $+25,000 $+5,000
(Initial Investment) (Net Cash Flows)

Estimating the cash flows associated with investment projects 1s crucial to the capital

budgeting process The cash flows associated with a project are the basis for evaluation rather

A normal project 1s a project with one cash flow sign change, 1t has an 1mitial cash outflow followed by expected

1
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than the project's accounting profits

The following basic principles should be applied in the cash flow estimation process

A Cash flows should be measured on an incremental basis. The cash flow stream for
a project 1s the difference between the cash flows to a company with the project
compared to the cash flows to a company without adopting the project

B Cash flows should be measured on an after-tax basis

C All the indirect effects of a project should be included in the cash flow estimates
For example, increases 1n cash balances, receivables, and inventory necessitated by
a capital project should be included 1n the project's mitial investment

D Sunk costs should not be considered Since sunk costs result from previous
decisions, they are not truly incremental costs

E Resources should be measured 1n terms of their opportunity costs The opportunity
costs of resources are the cash flows they would generate if not used 1n the project

under consideration

I Estimating the Imtial Investment

The mmtial investment 1s the mitial cash outlay for a project (usually at time zero) A four-

step procedure for estimating the initial investment 1s

Step 1 The new project cost plus any installatton and shipping costs associated with
acquiring the asset and putting 1t 1nto service
PLUS

Step 2 Any increases m net working capital mtially required as a result of the new

investment
PLUS
Step 3 The net proceeds from the sale of existing assets when the investment 1s a

replacement decision

cash inflows 1n each year of its economuc life
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PLUS or MINUS

Step 4 The taxes associated with the sale of the existing asset and/or the purchase of a
new one
EQUALS

The 1mitial investment

For new, or expansion, projects only steps 1 and 2 are apphicable For replacement

projects, which are usually more complex, all four steps may be applicable

If a project generates additional revenues and the company extends credit to 1ts customers,
an additional mitial nvestment in accounts receivable is required  Moreover, 1if additional
inventories are necessary to generate the increased revenues, then an additional mitial investment
mn inventory 1s required, too This increase in mutial working capital - that 1s, cash, accounts
recervable, and inventories - should be calculated net of any automatic increases n current
labilities, such as accounts payable or wages and taxes payable, that occur because of the project
As a general rule, replacement projects require little or no net working capital increase New, or

expansion projects, on the other hand, normally require investments in additional net working
capital

Some projects require outlays over more than one year before positive cash inflows are
generated In these cases, the mitial investment for that project will be equal to the present value
(at time 0) of this series of outlays, discounted at the company's cost of capital For example, the
mitial investment of a project requining outlays of $100,000 1n year 0, $30,000 1n year 1, and

$20,000 in year 2, assuming a cost of capital of 10 percent, equals $143,790, computed as
follows

PRESENT VALUE of
YEAR CASH OUTLAY INITIAL INVESTMENT
0 $ 100,000 $ 100,000
30,000 27,270
2 20,000 16,520
$ 143,790
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The concept of present value 1s discussed 1n further detail in Chapter 4

Estimating the Annual Operating Cash Flows

The expected future net operating cash flows (NCF) are easily computed The after-tax

net operating cash flow 1s

NCF = AOEAT + ADep - ANWC

where AOEAT (change 1n earnings after tax) = AOEBT(1 - T)
ADep = change 1n depreciation
ANWC = increase 1n the net working capital investment
AOEBT = change 1n earnings before tax
T = tax rate

and

AOEBT = AR - AO - ADep

where AR =Ry - Ryo (revenues with project - revenues without project)
AO = Oy - Owo (operating costs with project - operating costs without
project)
ADep = Depw - Depwo (depreciation with project - depreciation without

project)
Based on these definitions, two useful expanded versions of the basic NCF equation are

NCF = (AR - AO - ADep)(1 - T) + ADep - ANWC
NCF = [(Rw - Rwo)-(Ow - Owo)-(Depw - Depwo)] (1 -T) + (Depw - Depwo) - ANWC

¢
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Throughout this traiming manual we stress the importance of cash flows in the practice of
financial management Cash flow relates to the actual cash generated or paid by the company
Only cash can be used to acquire assets, and only cash can be used to make valuable distributions
to investors In contrast, the accounting system focuses primanly on a matching over time of the
historic, cost-based revenues and expenses of a company, resulting in a bottom-line earmngs
figure But accounting earnings often are misleading because they do not reflect the actual cash
inflows and outflows of the company For example, an accountant records depreciation expense
on an asset each period over the depreciable life of that asset Depreciation 1s designed to reflect
the decline in value of that asset over time However, depreciation itself results in no cash

outflow The entire cash outflow occurred when the asset onginally was purchased

Traditional financial ratio analysis can be a useful tool to an analyst trying to evaluate a
company's performance However, many of the key performance measures, such as return on
sales, assets, and equity, rely on accounting imncome concepts Accounting ncome 1s not the
relevant source of value mn a company - cash flow 1s Only cash can be spent Accounting

income, in contrast, does not reflect the actual cash inflows and outflows in a company

The cash flow estimation for a proposed new project is shown in Table 3-1 The project
requires an mitial investment of $10 milion For simplicity, we assume that the entire $10 mulhion
investment 1s equipment which 1s depreciated, or expensed at a rate of $1 mullion per year over the

estimated 10-year economuc life of the project That 1s, no working capital investment is included

in the mitial investment

An annual expected cash inflow of $2 8 nmullion from the operations of the proposed
project 1s calculated in Table 3-1 The figures shown are summary numbers only, and for a major

project involving a large imtial nvestment, detailed and careful analysis 1s required to estimate the

cash flows

Revenues, which 1s equal to price multiplied by quantity, 1s estimated to be $12 mullion

year 1, the first year of the project’s operations The cash expenses necessary to achieve these
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revenues are estimated to be $8 mullion Then, after subtracting depreciation of $1 nullion,

earmings before taxes equal to $3 mullion are calculated Using a 40% tax rate, earmngs after

taxes equal to $1 8 mullion

Estimated revenues
Estimated cash expenses
Depreciation

Earnings before taxes
Taxes @ 40%

Earnings after taxes

Plus Depreciation

Cash Flow

Table 3-1 Project Analysis Example

Initial investment $10 mullion
Estimated economic life 10 years

Estimation of Annual Cash Flows
(Dollars 1n Thousands)

Summary of Estimated Cash Flows

Year Cash Flow
0 <$10 OMM>
1-10 2 SMM

$12,000
8,000
1,000
3,000
1,200
1,800
1.000
2,800

Next, 1in order to calculate cash flow, depreciation has to be added to earmings after taxes

Recall that the $10 mitial investment was spent in year 0 In Table 3-1 we are estimating the

operating cash flow for year 1

We subtract a portion of the mmtial investment, $1 mullion, as

depreciation n year 1 because 1t 1s a tax-deductible expense, but 1t is not a year 1 cash flow

Therefore, 1n order to calculate the year 1 cash flow, we add depreciation back to earnings after

taxes as follows

e

(57
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Cash flow = Earmings after taxes + Depreciation

= $1 8 mullion + $1 mullion

= $2 8 mullion

For simplcity, we assume that the year 1 operating cash flow remains constant for the
entire economic life of the project Obwiously, 1n actual practice, a spreadsheet would be created,
and estimates of each year’s revenues and expenses would be made Both changes in capacity of

the project as well as changes 1n prices of matenals, supplies, labor and products would have to be
considered

In Chapters 4 and 5 we use this example project further to calculate returns in order to

determine whether or not the project 1s acceptable The remainder of this section covers several

spectfic topics related to cash flow estimation
Estimating the Terminal Year Cash Flows

There are two potential cash flows at the end of a project's ife Cash inflow due to the
incremental salvage must be included at the end of the project The incremental salvage 1s the
difference between the salvage with the project and without the project There will be taxes due
or saved when an asset 1s sold for more or less than book value Book value 1s the nstalled cost

of the asset less accumulated depreciation There are four possible tax situations

Case 1 Sale of an asset for book value No tax consequences
Case 2 Sale of an asset for less than book value The loss 1s treated as an operating loss

to offset operating income The tax saving 1s the margmal tax rate times the
amount of the loss

Case 3 Sale of an asset for more than book value but less than onginal cost The gain 1s

taxed as operating income, with taxes due equal to the marginal tax rate times the

amount of the gain

Case 4 Sale of an asset for more than onginal cost The part of the gain that represents a
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recapture of depreciation 1s treated as an operating gain and the gain mn excess of

onginal cost 1s treated as a capital gain

The recovery of book value 1s tax-free, only gains and losses from book value result i tax

savings or obligations

The second potential cash flow at the end of a project’s life involves the recovery of
working capital In the last year of a project that has required working capital investments, the
working capital 1s assumed to be liquidated and returned to the company as cash At the end of a
project's hife, all net working capital additions required over the project's life are recovered - not
just the imtial net working capital outlay occurring at time 0 Hence, the total accumulated net
working capital 1s normally recovered 1n the last year of the project This decrease in net working
capital 1n the last year of the project increases the net cash flow for that year, all other things

bemng equal No tax consequences are associated with the recovery of net working capital

Interest Charges and Net Cash flows

Often the purchase of a particular asset is tied closely to the creation of some debt
obligation such as the sale of mortgage bonds or a bank loan Nevertheless 1t 1s generally
considered mmcorrect to deduct the interest charges associated with a particular project from the

estimated cash flows This 1s true for two reasons

First, the decision about how a company 1s financed overall 1s usually made independently
of the decision to accept or reject one or more projects Instead, the company seeks some
combination of debt and common stock that 1s consistent with management's wishes concerning
the trade-off between financial nisk and the cost of capital In many cases, this will result 1n a debt
and common stock combination whose cost of capital 1s at or near its mmmmum Because
mvestment and financing decisions normally are made independently of one another, each new

project can be viewed as being financed with the same proportions of debt and common stock

used to finance the company as a whole
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Second, when a discounting framework 1s used for project evaluation, the discount rate, or
cost of capital, already incorporates the cost of funds used to finance a project Thus, including

interest charges in cash flow calculations essentially would result in a double counting of costs

Depreciation

Depreciation 1s defined as the systematic allocation of the cost of an asset over more than
one year It allows a company to spread the costs of fixed assets over a period of years to better
match costs and revenues 1n each accounting pertod The annual depreciation expense recorded
for a particular asset 1s simply an allocation of historic costs and does not necessanly indicate a

dechning market value For example, a company that 1s depreciating an office building may find

the building's market value appreciating each year
IV~ Examples of Estimating Project Cash Flows

Problem 1 - Net Investment

Deep Wells currently uses dnilling equipment 1t purchased several years ago The equipment
which was purchased for $600,000, currently has a book value of $250,000 The company 18
considering replacing the old equipment with newer, more powerful model The new equipment
will cost $1,000,000 and will require an additional $50,000 for delivery and installation The new
equipment also will require the company to increase its investment in working capital by $10,000
The new equipment will be depreciated on a straight-line basis over 5 years to a zero balance

Determine the company's initial investment in the new equipment

Problem 2 - Expected Cash Inflows (See Problem 1)

If Deep Wells purchases the new equipment, revenues are expected to increase by $200,000 (due
to increased capacity) and operating expenses are expected to decrease by $20,000 After 5 years
the equipment will be completely depreciated and 1s expected to be sold for $70,000 Compute

the net cash flows for the investment in the equipment (Assume that the original equipment 1s
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being depreciated at a rate of $50,000 per year )
Solutions
Problem 1
Step 1 $1,000,000 asset cost
+ 50,000 delivery and nstallation
Step 2 + 10,000 increase m working capital
$1,060,000
Problem 2
Depreciable base = installed cost = $1,050,000
Depreciation Schedule
Year Depreciation rate Depreciation amount
1-5 20% $210,000
Recapture of depreciation (with sale of new equipment at the end of year 5)
$70,000 gain on sale
After-tax cash flow = $70,000(1 - 0 4) = $42,000
Net Cash Flows
NCF1 = [$200,000 - (-$20,000) - ($210,000 -$50,000)] (1 -0 40) + ($210,000 - $50,000)
= $196,000
NCF2 = same as NCF1
= $196,000
NCF3 = same as NCF1
= $196,000
NCF4 = same as NCF1
= $196,000

NCF5 = NCF1 + after-tax gam on sale of furnace + return of net working capital
= $196,000 + $42,000 + $10,000
= $248,000

10
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CHAPTER 4

METHODS OF CALCULATING PROJECT RETURNS

This chapter deals with the principal methods that are used to calculate expected returns

from mvestment projects The first major topic discussed 1s the time value of money, which 1s

used 1n calculating project returns

I The Time Value of Money

Many business managers make frequent use of the time value of money Any deciston
involving nvesting or financing where cash flows occur at different points in time requires an

understanding of the time value of money This important topic 1s one of the most valuable that

you will cover 1n this project finance tramming manual

In borrowing or lending money, the amount due can be calculated using simple interest or
compound mterest The principal 1s the amount of money borrowed or mnvested, the term of a
loan 1s the length of time or number of periods the loan 1s outstanding, and the rate of interest 1s

the percent of the principal the borrower pays the lender per time period Simple interest 1s the

interest paid on the principal sum only

1= PVO xixn
where I = simple interest in dollars

PVO = principal amount at time 0,

1= 1nterest rate per time period, and

n = number of time periods
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For simple interest, the present value of the loan 1s

I
PVy = weommeee

Ixnt
The future value (amount due at time n) using simple interest 1s

FV,=PV,+1
FVn=PVo+(PV0x1xn)=PV0[1+(lxn)]

Compound mterest 1s due not only on the principal but on prior interest which has not

been paid (or withdrawn) The amount of interest due each period 1s the interest rate times the

principal amount at the beginning of the period For one period, the future (compound) value 1s

FV,=PV,(1+)1)
and for two penods, the future value 1s

FVz = FV] (1 + l)

FV, =PV, (1 +1)(1 +1) =PV, (1 +1)2

Year

0 1 2
L 1 |

—> FV,;

> FV,

In general, the future value at the end of year n for a sum compounded at mnterest rate 11s
FV,=PV, (1 +1)"

In Table I in the Appendix of this traiming manual, compound value interest factors
(FVIF,,) show the future value of $1 invested for n years at interest rate 1
FVIF,=(1+1)"

The future value of a lump sum can also be written as
FV,=PV, (FVIF,,)

Present value calculations find the amount at tume zero, or present value (PVy), that 1s

2
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equivalent to some future amount FV, The present value of a future amount recerved in n years

discounted at interest rate 11s

1
PVo=FV, -=mmemmeeme
( 1+ 1)“
Year
° : 2 n-2 n-1 n
| 1 | l ’ I
FV,

PVO € J

Table II in the Appendix includes present value interest factors (PVIF,,) which show the

present value of $1 discounted at mterest rate 1 for n periods

Using PVIF,, the present value of amount FV, 1s
PV, =FV, (PVIF,,)

Example

What 1s the present value of receiving $1,000 ten years from now if the appropriate
discount rate 1s 15%?

Using Table IT in the Appendix, the PVIF value for 10 periods and 15% 1s 0247
Therefore,

PVo = FVm (PVIFO 15 10) = 1,000(0 247) = $247

This means that the present value of recerving money 10 years from now discounted at

15% per year 1s about one-quarter of the actual money received

Example

Suppose someone gave you $247 today How much will this amount be worth in 10 years
if the interest rate 1s 15% per year and you do not withdraw any pnincipal or interest during the
10-year period? If you said about $1,000, you are understanding the time value of money If you

3



Chapter 4
did not say $1,000, reread the previous example

The present value interest factor 1s the reciprocal of the future value interest factor
PVIF,, = 1/FVIF,,
When 1 appears 1n the numerator, the interest rate 1s referred to as the compound interest

rate or the growth rate On the other hand, when 1 appears in the denomunator, the interest rate 1s
called the discount rate

I Capital Budgeting Decision Critena

Three capital budgeting decision criterta are widely known and used 1n calculating project

returns These are the net present value (NPV), internal rate of return (IRR), and the payback
period

A Net Present Value

The net present value (NPV) of an mvestment project 1s defined as the present value of
the stream of the expected future net cash inflows from a project munus the project's itial
investment

The net present value 1s

NPV =PVNCF - INV

n
NPV = 3oL _ NV

=11+ k)
where
NPV = net present value
NCF; = expected cash inflow in period t
n = expected project hife
k = cost of capital

INV = mmtial investment
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The NPV decision rule 1s to accept a project when the NPV 1s greater than zero (because

the present value of the project's expected cash inflows exceeds the project's imtial investment)

and to reject a project when its NPV 1s less than zero (the present value of the expected cash

inflows 1s less than the imtial investment)

The NPV method 1s superior to other methods because 1t accurately accounts for the time
value of a project's expected cash inflows over 1its entire hife It 1s relatively easy to use because

positive NPVs increase the wealth of the company's owners while negative NPVs have the
opposite effect

A disadvantage of the NPV method 1s that the NPV 1s not as easily understood by

untramed persons as the payback or internal rate of return

What causes some projects to have positive or negative NPVs? When product and factor
markets are not perfectly competitive, 1t 1s posstble for a company to earn above-normal profits

and invest in positive NPV projects Some examples of conditions that allow above normal
profits include

a buyer preferences for established brand names,

b ownership or control of favored distribution systems,

c patent control of superior product designs or production techniques,

d exclusive ownership of superior natural resource deposits,

e mnability of new companies to acquire necessary factors of production
(management, labor, equipment),

f superior access to financial resources at lower costs (economues of scale n
attracting capital),

g economues of large-scale production and distnibution ansing from capital intensive
production processes and high initial start-up costs, and

h access to supenor labor or managenal talents at cost which are not fully reflective

of their value

7Y
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Notice that some of these conditions apply to the o1l industry

Example (NPV calculation for a project)
Initial investment $10 mullion
Estimated economuc life 10 years

Expected annual cash flow $2 8 million If the company requires a 20 percent after-tax rate of

return, should it undertake this new investment?

Solution

10 9g

51(1 +02)}
=1174-10=$1 74 milion

Since NPV > 0, thus 1s an acceptable project

NPV = 10

Note The value of $11 74 mullion can also be calculated by multiplying the annual expected cash
inflow of $2 8 mullion by 4 193, the present value of an annuty interest factor , PVIFA, for 10
years and 20% The values in Table IV of the Appendix are the sums of each year in Table II
For example, look at the value of 1 626 in Table IV for 15% and 2 periods It 1s the sum of the
values, 0 870 and 0 756, in Table II for 15% and periods 1 and 2

B Internal Rate of Return

One of the most common methods used to calculate the return on investment for a capital
expenditure project 1s the internal rate of return (IRR) method, or discounted cash flow (DCF)
method, as it 1s often called The nternal rate of return (IRR) 1s defined as the rate of discount

that equates the present value of expected cash inflows for a project with the present value of the

mitial mvestment In other words, the IRR 1s the discount rate which makes a project’s NPV

equal zero The algebraic defimtion of the IRR 1s
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< NCF,

ad+n)t
where r = IRR

The IRR decision rule 1s to accept a project when 1ts IRR exceeds the cost of capital (k),
or hurdle rate set by the company, and to reject a project when 1ts IRR 1s less than the hurdle rate

Like the NPV method, the IRR method takes account of the magmtude and timing of a project's

expected cash inflows over its entire life

One occasional difficulty with the IRR 1s that an unusual cash flow pattern can result n
multiple internal rates of return Most projects have only one cash flow sign change The imtial
investment 1s a cash outflow, or negative cash flow It 1s usually followed by a senies of annual
cash inflows, or positive cash flows However, if a project has more than one cash flow sign

changes, multiple internal rate of returns can occur In such a case, NPV should be used

When two or more mutually exclusive projects are acceptable using the IRR and NPV
methods, and if the two methods disagree on which i1s best, the NPV method 1s generally
preferred Both the NPV and IRR methods will always agree on accept/reject decisions (1 e, if
NPV > 0, then IRR >k, and if NPV < 0, then IRR < k), even if the NPV and IRR do not rank the
projects the same Different rankings result from the implicit reinvestment rate assumptions of the
two methods the NPV method assumes that cash inflows over the project's life are reinvested by
the company at the cost of capital k while the IRR method assumes that cash inflows are

reinvested at the calculated IRR  Please note that this paragraph applies to mutually exclustve

projects

Example (IRR calculation of a project)
Imtial Investment $10 million

Estimated economic life 10 years

Expected annual cash flow $2 8 million If the company requires a 20 percent after-tax rate of

return, should 1t undertake this new investment?

7
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Solution

The IRR 1s the discount rate which causes NPV to be equal to zero Therefore,

$2 8 milion(PVIFA) = $10 million

PVIFA=36
Look at Table IV in the Appendix Moving across the 10 period row, a value of about 3 6 15
reached at about 24% Therefore, 24% 1s the discount rate which causes the NPV to be equal to
zero, the IRR 1s about 24% Because the IRR 1s greater than the hurdle rate of 20%, the project
1s acceptable Notice that both the IRR and NPV methods show that the project 1s acceptable

C Payback Period

The payback period for an investment project 1s the number of years required for the
cumulative expected cash inflows from a project to equal the mmtial investment If the expected

cash inflows are equal in each year, the payback period 1s simply the ratio of the imtial investment

to the annual cash inflows

Initial investment
Payback =

Annual expected cash flow

When the expected cash inflows are not equal, interpolation can be used m the final period

to get a more accurate payback period

The advantages of the payback method are that it 1s simple, it provides a measure of
project hquidity, and, in a sense, 1t may also be a measure of isk  On the other hand, the payback
period 1s not a true measure of profitability and, therefore, 1s not a good cniterion for decision

making The payback period ignores expected cash inflows after the payback is reached and 1t

ignores the time value of money of the cash inflows occurring within the payback period
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Example (Payback calculation of a project)

Inttral Investment $10 mullion
Estimated economic life 10 years
Expected annual cash flow $2 8 mulhon
What 1s the payback period?

Solution

$10 mullion
Payback = =3 6 years
$2 8 mullion per year

The calculated payback of 3 6 years tells little, if anything, about whether the project 1s
acceptable Nevertheless, payback 1s easy to calculate and 1t adds to the overall information about
a project For example, with this project the NPV and IRR methods showed that 1t 1s acceptable
But suppose that the company’s management also desires payback to occur in three years or less,
because of the perceived nsk of this project In this case, the project may not be accepted

because of the nsk Also, note that 1t might be easter to simply change the hurdle rate to 25%

because of risk

I Examples of Calculating Project Returns

Net Present Value Problem

Yellowfield Oil & Gas 1s considering expanding 1ts drilling operations In order to expand,
the company must purchase some specialized drilling equipment The imtial investment in the
equipment amounts to $25 mullion If the company expands its operations, net cash flows are
expected to increase by $5 5 milhion per year for the entire useful life of the equipment (18 years)
Because o1l and gas exploration 1s a relatively risky process, the company requires a 20% after-tax

rate of return on all dnlling equipment investments of this type Should Yellowfield expand its
dniling operations?
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Solution

NPV = Present Value of expected cash inflows - initial investment
NPV = $5,500,000(PVIF Az0%,15) - $25,000,000

= $5,500,000 (4 812) - $25,000,000

= $1,466,000

Because the project’s NPV > 0, the project 1s acceptable

Internal Rate of Return Problem

The International O1l Producing Company uses a project's internal rate of return as one of
its methods for evaluating projects The company 1s considering investing 1n new storage system
that 1s expected to generate cash inflows of $1,500,000 per year for ten years The mvestment in

the process requires an mtial mvestment of $6,741,000 If the company requires a 16% hurdle

rate on this project, should 1t be undertaken?

Solution

PVAN, =PMT(PVIFA,,)

PVIFA; 1o = PVAN/PMT

= $6,741,000/$1,500,000 = 4 494

Looking across the n = 10 row n Table IV n the Appendix we see that PVIFA = 4 494
whenr = 18% The IRR for the project 1s 18%, which 1s greater than the required rate of return,

or hurdle rate Therefore, the new storage system 1s an acceptable project

10
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CHAPTER 5

PROJECT RISK ANALYSIS

I Introduction

This chapter deals with project nisk analysis Assessing the nisks associated with proposed
projects 1s extremely important for international o1l compames There are nisks associated with
almost any oil industry operation, including geologic and engmeenng nsks  Also, if o1l 1s

discovered and produced, there 1s the nisk of whether o1l prices will rise or fall

In addition, o1l compantes have to assess the potential political nisks of the countries 1n
which they are considening investments Each company assesses risk and takes steps to reduce
risk in a different manner Overall, however, for all companies, the lugher the perceived nisk of a
project, the higher the required return on the project will be  We often hear company managers

talk about a nisk-adjusted discount rate, which 1s a discount rate that reflects the nisk associated

with a particular project

The following sections of this chapter deal with scenario analysis and range estimating,
simulation analysis, and sensitivity analysis These techmques may provide additional information

about a project to a company’s management Ultimately, the decision of whether or not to

undertake a particular project involves weighing the possible benefits, that 1s, the imtial investment

and the perceived risks

I Scenano Analysis and Range Estimating

This section covers scenario analysis and range estimating This techmque nvolves

40
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estimating different cases, or scenarios, for the operating results of a project A simple scenario

analysis mvolves estimating the so called “best case” scenaro, in which operations run better than
expected and the so called “worst case” scenario, 1n which operations run worse than expected

The following example shows a detailed scenario analysis

Example (Scenario analysis and range estimating for a project)

Initial investment $10 mulhon

Estimated economic hife 10 years

Expected annual cash inflow $2 8 million

The company expects that there 1s a chance for revenues to be 10% less than what they expect
them to be under the most likely scenario and expenses to be 10% more Similarly, a better

performance 1s possible with 10% more revenues and 10% less expenses

Estimation of Annual Cash Flows (Dollars in Thousands)

Worst Case Most Likely Best Case
Estimated revenues $10,800 $12,000 $13,200
Estimated cash expenses 8,800 8,000 7,200
Depreciation 1,000 1,000 1,000
Earnings before taxes 1,000 3,000 5,000
Taxes @ 40% 400 1,200 2,000
Earmings after taxes 600 1,800 3,000
+ Depreciation 1,000 1,000 1,000
Cash Flow 1,600 2,800 4,000

Calculation of IRR 1n each case (see Table IV in the Appendix)

The worst case scenario  $10 m /$1 6 m = 6 25, which corresponds to an IRR of 9 5%

The most likely case scenanio $10 m /$2 8 m =3 571, which corresponds to an IRR of 24%
The best case scenarto $10 m /$4 m = 2 5, which corresponds to an IRR of 36%

Ji
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Refer back to the IRR example in Chapter 4 if you are having difficulty with the IRR calculations

In this example, the company expects the annual cash flow to be in a range of $1 6 mullion
to $4 million corresponding to an internal rate of return range of 9 5% to 36% The expected
values for annual cash inflow and IRR are $2 8 million and 24%, respectively This information,
along with other information about the proposed project, will be used in making the decision of
whether or not to undertake the project Notice that m the scenario analysis the company did not

attempt to determune the probability of the worst and best cases occurring

III Simulation Analysis

Computers have made 1t both feasible and relatively inexpensive to apply simulation
techniques to capital budgeting decisions The simulation approach, sometimes called Monte
Carlo simulation, generally 1s more appropnate for analyzing larger projects A simulation 1s a
financial planning tool that models some event When simulation 1s used 1n project analysis, 1t
requires that estimates be made of the probability distribution of each cash flow element
(revenues, expenses, and so on) If, for example, a company 1s considering introducing a new
product, the elements of a simulation might include the number of units sold, market price, unit
production costs, unit selling costs, the purchase price of the machinery needed to produce the
new product, and the cost of capital These probability distributions then are entered into the

simulation model to compute the project's net present value probability distribution

Recall that net present value 1s defined as follows
n

NPV = 2_&;&{ —

where NCF 1s the expected cash inflow 1n period 1, and INV 1s the mtial investment In

any period, NCF; may be computed as follows

NCF; = [q(p) - q(c + s5) - Dep](1 - T) + Dep - ANWC

\,{7/
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where q 1s the number of units sold, p, the price per umt, ¢, the umt production cost
(excluding depreciation), s, the umt selling cost, Dep, the annual depreciation, ANWC, the
increase 1n net working capital, and T, the company's marginal tax rate Using the NCF equation,
it 1s possible to simulate the net present value of the project Based on the probability distribution

of each of the elements that influence the net present value, one value for each element 1s selected

at random

Assume, for example, that the following values for the input vanables are randomly
chosen q = 2,000, p = $10, ¢ = $2, s = $1, Dep = $2,000, ANWC = $1,200, and T = 40%, or

0 40 Inserting these values into the NCF equation gives the following calculations

NCF, = [2,000($10) - 2,000($2 + $1) - $2,000]( 1 - 0 40) + $2,000 - $1,200
= ($20,000 - $6,000 - $2,000)0 60 + $2,000 - $1,200
= $8,000

Assuming that the imtial investment 1s equal to the purchase price of the machmery
($10,000, 1n this example), that the expected cash inflows 1n each year of the project's hfe are
identical, except for year 5, when $6,000 of NWC 1s recovered, that k = 10%, and that the project

has a S-year life, the net present value of this particular iteration of the simulation can be

computed as follows

NPV = $8,000/(1+0 10)' + $8,000/(1+0 10)> + $8,000/(1+0 10)* + $8,000/(1+0 10)* +
$14,000/(1+0 10)° - $10,000
= $8,000 x 3 170 + $14,000 x 0 621 - $10,000
= $24,054

In an actual simulation, the computer program 1s run a number of different times, using
different randomly selected input vanables in each mnstance Thus, the program can be said to be
repeated, or iterated, and each run 1s termed an iteration In each iteration, the net present value

for the project would be computed accordingly Figure 5-1 illustrates a typical simulation

4
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approach

The results of these rterations then are used to plot a probability distbution of the
project's net present values and to compute a mean and a standard dewviation of returns This
information provides the decision maker with an estimate of a project's expected returns, as well

as 1its nsk  Given thus information, 1t 1s possible to compute the probability of achieving a net

present value that 1s greater or less than any particular value

Figure 5-1 An Illustration of the Simulation Approach

Steps Probabihity
w—— 3 Distributions for
1 Estimate probability distribution of
each input variable

2 Combine mput vanables into a Price
mathematical model to compute the
NPV of the project Number of
3 Select at random a value of each Units Sold
input, based upon the probability 7
distnbution specified n Step 1 Unut Péoductlon
ost
4 Compute the project’s NPV Uit Selling
5 Repeat Steps 3 and 4 many tumes to Cost
arnive at the following
a the project’s expected (mean) NPV D esrxécn?:tllo n
b the standard deviation of the NPV

For example, assume that the simulation for the project previously illustrated results in an
expected net present value of $12,000, with a standard dewviation of $6,000 The probability of

the project having a net present value of $0 or less now can be found The value of $0 1s -2 0
standard deviations below the mean
$0 - $12,000
Z= e =-20

$6,000
where z = the number of standard deviations
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It can be seen from Table V in the Appendix that the probability of a value less than -2 0

standard deviations from the mean 1s 2 28 percent Thus, there 1s a 2 28 percent chance that the
actual net present value for this project will be negative Figure 5-2 shows the probability
distribution of this project's net present value The area under the curve to the left of value $0

represents the probability that the project will have a net present value of $0 or less

Figure 5-2 Probability Distribution of a Project’s NPV

$0 mean(NPV) = $12,000

The simulation approach 1s a powerful one because 1t exphcitly recogmzes all of the
interactions among the vanables that influence a project's net present value It provides both a
mean net present value and a standard dewiation that can help the decision maker analyze trade-
offs between nisk and expected return Unfortunately, 1t can take considerable time and effort to
gather the iformation necessary for each of the input vanables and to correctly formulate the
model This limits the feasibility of the simulation techmque to very large projects In addition,
the simulation examples illustrated assume that the values of the input vanables are independent of
one another If this 1s not true - if, for example, the price of a product has a large influence on the

number sold - then this interaction must be incorporated into the model, introducing even more

complexity



Chapter 5
v Sensitivity Analysis

Sensitivity analysis 1s a procedure that calculates the change 1n net present value, given a
change 1 one of the cash flow elements, such as product price In other words, a decision maker

can determine how sensitive a project's return 1s to changes in a particular vanable

Because sensitivity analysis 1s dentved from the simulation approach, it also requires the
definition of all relevant vanables that influence the net present value of a project The
appropriate mathematical relationships between these varniables must be defined, too, in order to
estimate the expected cash flow from the project and compute the net present value Rather than
dealing with the entire probability distribution for each of the input vanables, however, sensitivity

analysts allows the decision maker to use only the "best estimate" of each vanable to compute the

net present value

The decision maker then can ask various “what if" questions in which the project's net
present value 1s recomputed under various conditions For example, the best estimate of a
product's price might be $10 The net present value of the project could be computed using this
mnput together with best estimates of all the other vanables The next step would involve asking a
question like "What 1f we cannot charge more than $8 per umt?" The net present value could be
recomputed using the $8 price and the best estimates for each of the other input vanables to

determine the effect of the $8 price on the NPV

Sensitivity analysis can be applied to any vanable to determune the effect of changes in one

or more of the inputs on a project's net present value Tlus process provides the decision maker

with a formal mechanism for assessing the possible consequences of various scenarios

It often 1s useful to construct sensitivity curves to summarize the impact of changes n
different vanables on the net present value of a project A sensitivity curve has the project's net
present value on the vertical axis and the vaniable of interest on the horizontal axis For example,

Figure 5-3 shows the sensitivity curves for two vanables, sales price and cost of capital for a
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project
Figure 5-3 Hlustrative Sensitivity Curves
NPV ($) NPV (§)
Base
Base
NPV

-20% -10% Base +10% +20%
Case
Price

-20% Base Case +20%
Cost of
Capital

The steep slope of the price-NPV curve indicates that the net present value 1s very

sensitive to changes 1n the price for which the product can be sold If the product price 1s

approximately 8 percent below the base case (or initial analysis) estimate, the net present value of

the project drops to $0, and the project becomes unacceptable for further price declines In

contrast, the relatively flat cost of capital-NPV curve indicates that the net present value 1s not

very sensitive to changes in the company's cost of capital Simular curves could be constructed for

project hife, salvage value, units sold, operating costs, and other important vaniables

Example

Simulation Approach

Mendian Oil & Gas, Inc uses a simulation approach 1n 1ts analysis of new investment projects

By simulating the expected cash inflows for an oilfield equipment project under consideration, the

company has determined that the project’s expected net present value 1s $55,000 with a standard

deviation of $20,000 Compute the probability that this project will yield a negative net present

value Also, compute the probability that the project's net present value 1s less than $30,000

(Assume that the project's net present value 1s normally distributed)
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Solution

Probability of a negative net present value

$0 - $55,000
z= =275
$20,000
from Table V

P(z <-275)=00030 or 0 3%
Thus calculation says that the probability of the project’s net present value being negative 1s less

than one percent It 1s important to realize that this conclusion depends directly on the data used

and 1s only as good as the mput data

Probability of a net present value less than $30,000

$30,000 - $55,000
z= =.125
$20,000
from Table V

P(z <-125)= 01056 or 10 56%

Thus calculation says that the probability of the project’s net present value being less than $30,000

1s approximately 10 percent
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CHAPTER 6

FINANCIAL STATEMENTS OF INTERNATIONAL ENERGY COMPANIES

I Introduction

This chapter 1s an introduction to the financial statements of international energy
companies The three principal corporate financial statements - the balance sheet, the mncome

statement and the statement of cash flows - are presented and discussed

The chapter shows the 1996 financial statements for Chevron, one of the international
energy compames with operations in Central Asia The financial statements of Chevron are

representative of other large, international energy companies

II The Balance Sheet

The balance sheet shown 1n Table 6-1 contamns information on Chevron’s assets, liabilities,
and stockholders’ equity The monetary amounts provide a “snapshot view” of the company’s
financial health on December 31, 1996 Chevron’s assets are recorded on the balance sheet at the
price the company paid for them (that 1s, at historic cost) The habilities are amounts the

company owes 1ts creditors, and the stockholders’ equity value 1s the difference between total

assets and total liabilities
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Table 6-1 Chevron Corporation 1996 Balance Sheet
Millions of Dollars 1996
ASSETS
Cash and cash equivalents $892
Marketable securties 745
Accounts and notes receivable 4,035
Inventories
Crude o1l and petroleum products 669
Chemucals 507
Matenals, supplies and other 255
1,431
Prepaid expenses and other current assets 839
TOTAL CURRENT ASSETS 7,942
Investments and advances 4,463
Properties, plant and equipment, at cost 46,936
Less accumulated depreciation, depletion and amortization 25,440
21,496
Other assets 953
TOTAL ASSETS $34,854
LIABILITIES AND STOCKHOLDERS’ EQUITY
Short-term debt $2,706
Accounts payable 3,502
Accrued lhabilities 1,420
Other taxes payable 1,279
TOTAL CURRENT LIABILITIES 8,907
Long-term debt 3,650
Other habilities 6,674
TOTAL LIABILITIES 19,231
Common stock 2,943
Retained earnings 15,408
Treasury stock and other (2,728)
TOTAL STOCKHOLDERS’ EQUITY 15,623
TOTAL LIABILITIES AND STOCKHOLDERS’ EQUITY $34,854

IT Balance Sheet Analysis

Chevron’s balance sheet at the end of 1996 shows approximately $35 billion 1n assets

Current assets, which consists mainly of cash, accounts receivable and inventones are about $8

billon Net fixed assets, which consists of properties, plant and equipment, less accumulated
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depreciation, depletion and amortization, are about $21 5 bilhon The remaining assets, about

$5 5 billion, are primanly investments and advances

The other side of the balance sheet shows the company’s various hiabilities For Chevron,
at the end of 1996, total current habilities were about $9 billion Ths total includes short-term
debt, accounts payable, as well as accrued habilities and total taxes owed Chevron’s long-term

debt and other habilities equal about $10 billion

Subtracting total habilities of about $19 billion from the total assets of about $35 billion
gives a stockholders’ equity value of about $16 billion The stockholders’ equity value on the
balance sheet 1s called “book value ” Often, if a company earns an adequate percentage return on

its book value, the total market value of 1ts stockholders’ equity will be greater than book value

In analyzing a company’s financial statements, financial analysts are interested in the rate
of return a company earns on 1ts stockholders’ equity For Chevron, the return on stockholders’

equity for 1996 1s calculated as follows

Net income $2 6 billion
Return on stockholders’ equity = = =16 7%

Stockholders’ equity  $15 6 billion

For Chevron 1n 1996, this indicates that the company earned approximately 17% after

taxes on the stockholders’ equity As a very general rule, a return on stockholders’ equity greater

than 15% 1s considered adequate

mn1 The Income Statement

The income statement shown in Table 6-2 indicates Chevron’s performance during the
year ended December 31, 1996 The company’s total costs and expenses, which include the cost
of sales, other operating expenses, interest expenses, and taxes, are deducted from the revenues

generated to armive at the company’s net income, or earnings after taxes The statement also
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shows how the company’s earnings are distributed between dividend payments to stockholders
and earnings reinvested in the company Chevron’s net income in 1996 was approximately $2 6
billion, of which about one half was paid to Chevron’s stockholders in the form of dividends ( part
of therr overall return, along with any increases in the market value of Chevron’s stock, for

investing in Chevron’s common stock) The remaining net income was reinvested back mto the

company

Table 6-2 Chevron Corporation 1996 Statement of Income
Milhons of dollars, except per-share amounts 1996
REVENUES
Sales and operating revenues $42,782
Other income 1,111
TOTAL REVENUES 43,893
COSTS AND OTHER DEDUCTIONS
Purchased crude o1l and products 22,826
Operating expenses 6,007
Selling, general and administrative expenses 1,377
Exploration expenses 455
Depreciation, depletion and amortization 2,216
Taxes other than on income 5,908
Interest and debt expense 364
TOTAL COSTS AND OTHER EXPENSES 39,153
INCOME BEFORE INCOME TAX EXPENSE 4,740
INCOME TAX EXPENSE 2,133
NET INCOME $ 2,607
NET INCOME PER SHARE OF COMMON STOCK $3 99
WEIGHTED AVERAGE NUMBER OF SHARES QUTSTANDING 652,769,250
CASH DIVIDENDS PAID $ 1,358

BN BN G I S s aa BN IS BN IS BE B am am

IV Income Statement Analysis

In 1ts 1996 Annual Report to its stockholders, Chevron stated that 1996 was the best year
in 1ts history The company had total revenues of approximately $44 billion mn 1996 Its total
costs and other expenses were about $39 billion, included 1n the costs of $39 bilion was nearly

$6 billion 1 taxes paid to different government entities (other than income taxes)
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Subtracting the costs and expenses from revenues gives income before mcome tax
expenses of about $4 7 billion After paying income taxes of about $2 1 bilhion, Chevron’s net

income after taxes for 1996 was approximately $2 6 billion

In 1996, ownership of Chevron was divided into about 653 milhion shares Thus, the net
earmngs, or imncome, attributable to each share of Chevron stock in 1996 was about $4 00 Thus

figure 1s called “earnings per share, or EPS ”

V The Statement of Cash Flows

The statement of cash flows, together with the balance sheet and the income statement,
constitute a major portion of a company’s financial statements The statement of cash flows
shows the effects of a company’s operating, investing and financing activities on 1ts cash balance
The principal purpose of the statement of cash flows 1s to provide relevant information about a
company’s cash receipts and cash payments during a particular accounting period The statement
of cash flows provides a more complete indication of the sources and the uses of a company’s

cash over time

Chevron’s statement of cash flows for 1996 is shown 1n Table 6-3 For Chevron 1n 1996,
net income was $2 6 billon After adding depreciation, depletion, and amortization (called “DD
and A” by many energy industry people) of $2 2 billion and making other adjustments, net cash

provided by operations of $5 8 bilhion was calculated

Next, Chevron’s investing activities are listed The company used a total of $2 6 billion
for mvesting activities  Its total capital expenditure projects in 1996 used $3 4 billion, and the

company also generated about $0 8 billion from the sale of certain assets, 1n 1996

Next, Chevron’s financing activities are listed The company used a total of $2 9 billion

for financing activities The company paid about $1 36 billion 1n dividends to 1ts stockholders,
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and the remainder was used pnimanly to repay the prnincipal portion of some of the debt owed to

Chevron’s creditors

Table 6-3 Chevron Corporation 1996 Statement of Cash Flows

Milhions of dollars 1996
OPERATING ACTIVITIES
Net income $2,607
Adjustments
Depreciation, depletion and amortization 2,216
Dry hole expense related to prior years’ expenditures 55
Distributions greater than (less than) equity in affihates’ income 61
Net before-tax losses (gains) on asset retirements and sales 207
Net foreign exchange (gains) losses (10)
Deferred income tax provision 359
Net decrease (increase) in operating working capital 641
Other (339)
NET CASH PROVIDED BY OPERATING ACTIVITIES 5,797
INVESTING ACTIVITIES
Capital expenditures (3,424)
Proceeds from asset sales 778
Other 44
NET CASH USED FOR INVESTING ACTIVITIES (2,602)
FINANCING ACTIVITIES
Net (repayments) borrowings of short-term obligations (1,179)
Proceeds from 1ssuance of long-term debt 95
Repayments of long-term debt and other financing obligations (476)
Cash dividends paid (1,358)
Other (G))
NET CASH USED FOR FINANCING ACTIVITIES (2,922)
EFFECT OF EXCHANGE RATE CHANGES
ON CASH AND CASH EQUIVALENTS (2)
NET CHANGE IN CASH AND CASH EQUIVALENTS 271
CASH AND CASH EQUIVALENTS AT BEGINNING OF YEAR 621
CASH AND CASH EQUIVALENTS AT YEAR-END $ 892

Overall For Chevron 1n 1996, its cash balance increased by $271 mullion to a total of $892
mullion at the end of 1996 Cash of $892 million can be considered a large number, 1n an absolute

sense, yet 1t represents about 2 5% of the total assets on Chevron’s balance sheet at the end of
1996
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CHAPTER 7

ISSUES IN PRIVATIZATION

I Goals of Pnivatization

State Owned Enterprises (SOEs) are often considered to be nefficient and a political
medium of lowering unemployment Since the early 1980s, privatization has become an important
economic tool for transforming SOEs into private companies, especially in most of the
Orgamzation for Economic Cooperation and Development (OECD) countnies By the end of the
1980s, the failure of centrally planned economies of the Soviet Union and 1ts satellites, and the
Latin American debt crisis led most of the international orgamizations, such as the World Bank, to

prescribe privatization as a remedy for many of the problems these emerging econonues were

facing

Governments and international organizations consider privatization a powerful economic
vehicle for

- reducing the role of the state in the economy,

- reducing the budget deficit,

- raising cash through the sale of SOEs,

- reducing debt through debt-equity swaps,

- developing domestic capital markets,

- attracting both domestic and foreign capital,

- increasing productive and operating efficiency of SOEs,
- increasing competition, and

- increasing exports by improving quality
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The above list contains the most commonly cited goals by governments and international
orgamzations and 18 not meant to be exhaustive The set of goals in each country depends on

each government’s needs and preferences Some objectives other than those listed above can be

given higher prionity in certain cases

I Methods of Privatization

There are several methods of privatization Which method to use depends on the needs
and preferences of each government If a government needs the revenues from the sale of public
assets farly quickly, certain strategies are preferred over others If, on the other hand,
establishing a controlled transition to a competitive market structure 1s a priority, a more gradual

approach may be chosen Alternatives available to governments include the following

o Public offering of shares 1s more acceptable politically because some control of the
enterprise can be retaned This option 1s available, however, only if the state
enterpnise to be sold 1s attractive enough to draw offers Also, if equity markets do
not exist or are not sophisticated enough, public offering becomes less practical

o Private sales of shares 1s often easier if the enterpnse 1s in good enough shape to
attract buyers However, because control of the enterprise 1s relinquished, private
offerings are less appealing politically

o Sales of public assets allow some separation of valuable components from loss-making
enterprises Fragmented sales break up public assets and extend the process of reaping
benefits from privatization

] New pnivate imnvestment in SOEs dilutes the state equity share and allows investment
for undercapitalized enterprises This method does not eliminate state control

. Leases and management contracts provide the expenienced private sector management

to improve company performance without relinquishing public sector ownership

(o‘k
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. Management/employee buyouts are direct and simple methods of transferrning public

assets to private parties, provided that employees can afford significant numbers of

shares
m Financial Implications of Privatization

While the benefits of privatization are clear, the financial strategies followed by
governments determune success or fallure For example, most of the emerging market economies
mentioned 1n Section I went further, and at a faster speed, than the developed countries of OECD
they took as examples The transfer of public assets from state to private control has significant
economy-wide implications For privatization to succeed, governments must understand the
financial implications and make adequate preparations These include creation of capital markets
and re-orgamization of a country’s fiscal system The failure to address these issues delayed
economic improvement in many emerging markets Most suffered from volatile growth (as
measured by the growth rate of the gross domestic product, GDP), high unemployment, negative

investment and budget deficits before their economies began to improve

Some of the reasons for the failure, or the absence, of necessary preparations are 1dentified
and discussed further below

e Some countries did not have the financial conditions necessary for successful
privatizations
o Financial markets did not exist so that when stock exchanges were created
people did not respond because they were not famihar with investing 1n stocks

e Frequently, stocks could not be valued accurately because of the absence of

adequate accounting procedures
e The lack of private property nghts caused potential investors to delay action
¢ Neither product nor labor markets functioned according to market signals

e The efforts of bureaucrats and politicians to protect the status quo created barners to

successful implementation
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A list of economy-wide impacts of privatization, which governments need to consider

before the privatization process 1s imtiated, 1s provided below These are the major financial

imphications of privatization

1 A shift from economy-wide reliance on debt financing towards greater reliance on
private equity

2 A shift from central government debt to debt 1ssued by privatized SOEs

3 A greater role for market-based credit assessment of debt 1ssuers

4 Transfer of responsibility for investment appraisal and undertaking out of the public

and nto the private sector

5 Significant new 1ssues of equity into the equity market

There are other 1ssues worth considering further An interesting question concerns the
effects of privatization on the public sector borrowing requirement (PSBR) and the public sector’s
cash flow position Governments usually include reducing the budget deficit and PSBR 1n the hist
of reasons for privatization in addition to transferring resources to services such as health,

education and welfare and the ability to finance future capital requirements of SOEs

Although privatization reduces both PSBR and the budget deficit, it does not affect the
long-term resource position of the government as both are cash flows and no indication of “real
resource position” of the government The budget deficit 1s usually reduced by privatization
because of the accounting practice of recording public asset sales as negative outlays Either
public accounting practices should be brought in line with those of the private sector or the

published figure for the budget deficit/surplus should be appropnately adjusted for the proceeds of
public asset sales

Privatization may not lead to a change in the balance of assets and liabilities, but 1t will
lead to a change 1n the overall level of debt, assuming proceeds are applied to debt reduction

However, this 1s probably not significant if the net worth of the government does not change

P

<3
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After all, lenders are mostly interested 1n a government’s capacity to service its debt Debt service

1s usually not affected by privatization as returns to government decrease along with 1its assets and
debt

Although privatization alters government’s cash flow, this would be important only 1f
governments were cash-constrained Thus 1s rarely the case as governments have the power to tax
or to print money (although this 1s inflationary)  Also, governments are much less nisky in terms
of not being able to repay their borrowings Therefore, selling public assets hardly seems to be

necessary for a government to improve its cash flow as it can borrow fairly easily

A dilemma governments usually face with privatization 1s the trade-off between financial
efficiency and economic efficiency According to the former, governments usually desire to
mmprove their cash position and, therefore, maximizing the price of the public asset to be sold
becomes a significant option On the other hand, economic concerns require the improvement of
allocative and productive efficiency which can ideally be reached under competitive market
conditions However, as the highest price will generally be offered by the closest and largest
competitor of the public enterprise for sale and/or for SOEs which will be allowed to maintain
therr monopoly privileges after transfer to the private sector, market conditions are likely to be
less than competitive A solution for this dilemma 1s regulating the privatized SOE The success

of regulation, however, depends on the structure of the regulatory agency The independence of

this agency 1s a must
v Equity and Debt Considerations

It 1s important for SOEs to become financially attractive to prospective buyers Usually,
public firms have higher debt-to-equity ratios than private firms which renders them less
attractive The government can improve the debt-to-equity ratio before the sale, or the new
owners can take care of 1t once they have full control and they decide what best suits their needs

The latter 1s probably the more sensible option as the financial corrections of the government will
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most likely be different than what the new owners would like New owners would have to incur

additional cost to restructure the financial system to fit their needs

Public enterprises may also have highly contingent, uncertain habilities such as agreements
to purchase assets at other than market prices and contingent habilities ansing from legal
proceedings If these are not dealt with before privatization, the value of the firm will be
uncertain If the market discounts nisk, the price obtained at sale wall be reduced accordingly If
the government 1s less risk-averse, or if 1t has at 1ts disposal means to reduce the uncertainty, it

will be efficient for the government to take over these habilities when it sells the company

Another 1ssue 1s the ability of the capital market to supply the necessary funds It s
important to recogmize that privatization does not alter the aggregate amount of capital to be
raised, assuming that the proceeds are applied to debt reduction, but it changes the balance
between debt and equity This would not be of any particular significance if the supply of both
debt and equity capital were perfectly elastic However, at least with equity, this 1s probably not
the case Equity capital 1s not homogeneous, because companmies differ as to risk and return
profiles they offer Unless equity 1s internationally mobile, there will be limits to the willingness of
mvestors to take equity positions 1n specific types of investments and the supply of equity will be
inelastic Even international mobility may not guarantee that equity capital 1s freely available at

the going price Therefore, lower prices (to offer higher returns) may be necessary to induce

private mvestment

Overall, if the government can affect the price it recerves for the companies 1t 1s selling,
through 1ts impact on the equity market, 1t will have to determine just how much equity to offer in
privatized compantes over some time period If it attempts to offer companies with what 1t thinks
are the 1deal debt/equity ratios, it will be selling more equity, and depressing the price it receives
This 1s only likely to be a problem if the privatization program involves a large but temporary
peak n equity offerings This problem can be avoided either by phasing privatization over a
longer peniod or by selling companies with their debt structure intact and relymng on the new

owners to lessen the debt/equity ratio as circumstances permit The problem with the latter

{0
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option 1s that 1t means selling less equity and more nisky equity, and may therefore not really be a

solution to the problem at all

Vv Problems and Conflicts in the Privatization Process

By 1ts very nature the pnivatization process creates problems and conflicts within the host
government Any country undertaking the privatization process has realized the need to stimulate
the local economy by private ownership of industrial assets, but this realization alone cannot
elimnate the conflicts that anse as the implications of the new order become apparent The
resolve of the country’s leaders will be tested as beliefs of a lifetime must be modified or ignored

For this reason, it 1s absolutely essential that the privatization effort have support from the highest

levels of government

Political leaders, though convinced of the need for private ownership, enter the process
thinking that all, or at least a major portion of the ownership, will vest 1n 1ts local citizenry This
immediately clashes with the goal of capital inflows to a government in return for the state-owned
assets, when the political leaders must face the realization that the local citizens do not have the
cash reserves needed to acquire the assets Decisions must be made on whether to guarantee
some mummum local ownership, and if so, how Direct legislation may be used to limut the
percentage of foreign ownership, particularly in industnies considered vital to national defense
Another method of achieving the same results 1s for a government to require a local partner In
the case of Russia, the government 1ssued equity or Privatization Coupons to each citizens 1n an
attempt to distribute some mimimum percentage of ownership domestically The 1dea was that
each citizen could trade their coupons for a vanety of stock and build a portfolio, or people could
pool their coupons and buy an entire company This mechamsm allowed employees to gain
control of a number of the Russian O1l Associations, and then sell newly 1ssued stock to Western
mnvestors to raise capital Unfortunately, a black market developed in the Coupons as many
people traded their coupons for food The Eastern European Countries also employed varnations

of this attempt at mass privatization through an equity voucher or coupon system, with differing

degrees of success



Chapter 7

A second inherent conflict the host government must face 1s the perceived loss of control
Although 1n a legal and military sense the weakest country 1s more than a match for the largest
multmational corporation, previously authontarian governments fear the loss of detailed control
of business activities on their territory, and the imphications for loss of control in other areas of
society The most common and effective solution to this problem in the energy sector 1s the
establishment of an independent regulatory agency Such an independent regulatory authonty,
chartered in the long-term interest of the country with its strategic political philosophy, can
protect the sovereignty of the government and prevent business abuse of the citizenry At the
same time, this agency, properly constituted, can create a stable energy industry that will attract
foreign private investment and lead to a competitive position on the world energy market The
key to successful control by a regulatory agency 1s stable, predictable, and technically correct
regulations that are free from influence by short-term shifts in the political winds, and that inspire

confidence of continuity 1n the investing o1l & gas compames, both domestic and international

Another problem for the host government 1s valuation of the state-owned companies to be
pnvatized  Most governments have unrealistic views of the value of their state-owned
enterprises An appraisal of the assets has hittle meaning unless 1t 1s consistent with the earning
power of those assets Historical costs, Book Values, are usually fraught with problems because
of the failure to conform to world accounting standards, and are frequently made meaningless by
currency fluctuations In a pure economic sense, “what 1s a company worth that has never made a
profit, and has no reasonable expectation of making a future profit without massive financial and
operational changes?” An open bidding process 1s one way to establish a market price, but great
care must be taken to insure unfettered bidding A perception that a local company or a foreign
corporation with the night political contacts has an “IN” (an unfair advantage) will discourage
foreign participants and lead to unsatisfactonily low bids Chile and Argentina are two countries
that successfully used the bidding process, but these two countries also imposed few, if any,
controls on foreign ownership Assumptions about the economic value of services the previously

state-owned company will deliver to future customers, combined with cash-flow analysis may be

the best method of evaluation
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Other problems include the question of whether to proceed gradually or to go for the “Big
Bang” theory and try to do 1t all at once The Eastern European Countries, relying on their pre-
World War II private enterprise experience, went for the mass privatization method and saw a
sharp drop mn industrial output, and also severe problems in company evaluations China and
Vietnam have moved more slowly toward privatization and have avoided these short-term

problems, but unlike Eastern Europe, these Asian Countries did not begin the process in the wake

of revolutionary political change

VI Examples of Petroleum Privatization

In the early 1990s, all around the world, governments began to move towards privatizing
their petroleum industries This 1s a very sigmficant change considering the size of the state-
owned o1l companies in some of these countries Russia and Latin America provide the most
relevant examples Russia 1s the world’s largest producer of o1l and gas, and possesses the largest
gas reserves in the world Oil and gas SOEs were privatized under separate rules during the
economic transition There are now 11 private, albert vertically integrated, o1l and gas compantes
in Russia Petroleos de Venezuela S A (PDVSA), the national o1l company of Venezuela, 1s the
fifth largest producer and fourth largest refiner in the world as of 1994 Petroleos Mexicanos
(Pemex), Mexico’s state o1l company is the world’s third largest producer, and tenth largest
refiner, again, as of 1994 Other national o1l companies in Latin America usually rank 1n the top

40 largest producers and top 50 largest refiners in the world

Almost all of these state-owned companies are, or used to be, fully integrated That 1s,
they performed the full range of operations from exploration to marketing Governments usually
consider them as major employers, and sigmificant sources of national ncome For example, 1n
the case of Venezuela, o1l revenue accounts for 75 percent of exports and 25 percent of gross

domestic product The Venezuelan government’s take (through taxes and royalties) on PDVSA’s

revenues ranges from 70 to 80 percent



Chapter 7

National o1l compames (NOCs) are occasionally asked to provide public services, such as
building the infrastructure for clean dninking water, sanitary sewage systems, roads and electncity
This 1s especially true in the case of remote areas where they may be operating Moreover,
domestic prices for petroleum products are heavily subsidized For example, until early 1996,
gasoline was sold at 13 U S cents per gallon in Venezuela, about $1 00 less than the U S prnice
and $2 00-3 00 less than European prices As a result, consumers enjoy prices significantly lower
than their international prices, but companies receive less than their potential revenues which, in
turn, prevents them from improving therr efficiency All of these circumstances created
overstaffed and nefficient NOCs that would not be able to compete 1n a rapidly globalizing world
economy They were not able to update the technology they employed, and they had no incentrve

to improve themselves as governments continued to tax the revenues heavily

Case Study PDVSA - New Private Investment

PDVSA'’s plans included increasing production capacity to 5 5 mullion barrels a day by
2005 from 2 1 mullion barrels a day in 1990 This plan required $55 billion 1n investment capital
Venezuela needed the new and advanced technology, in addition to capital, that foreign
companies could provide to enhance production in marginal fields and to develop new fields As
a result, 1n the early 1990s, the Venezuelan Congress passed a law allowing multinational energy
companies back nto the country 20 years after the nationalization of the petroleum industry

Production of o1l in Venezuela increased to around 2 8 mullion barrels a day in 1995, and to 3 1

mullion barrels 1n early 1997

Although the complete privatization of PDVSA 1s currently not an option, the company
president stated that “it would be very healthy to have 15 percent of shares in the capital market ”
In 1997, PDVSA 1ssued bonds worth $20 mulhion in local currency These bonds were marketed
heavily towards individual investors PDVSA offered 100 percent guarantee and comparable
returns to Central Bank bonds and commercial papers The company also provided the option of
buying them back at 100 percent of their face value every three months 1f an investor chooses so

Although small in size, with this offering, PDVSA aimed to raise public interest i investing 1n the
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Chapter 7
energy sector The experiment was considered successful, and the company plans to offer more
bonds 1n the future

Like many NOCs, PDVSA operates many mature, high cost fields In 1992, Venezuela
auctioned more than 125 marginal fields to international bidders By March 1993, there were 14
active service contracts with multinationals Production from the fields covered by these

contracts 1s expected to reach 300,000 barrels a day 1n 1998 and 450,000 barrels a day 1n 2003

In 1996, under association agreements, PDVSA awarded licenses for exploration and
production n eight potentially promusing o1l regions with a total estimated 7 bilhon barrels of
medum and hght o1l in place PDVSA expects that these contracts will bring m $11 billion 1n

mnvestment and that production will increase by 500,000 barrels a day within a decade

The third round of bidding for marginal fields in June 1997 attracted more than $2 billion
(double the government’s expectations) from 91 companues representing 15 countries 20 fields
with about 3 billion barrels of proven oil reserves were on the auction block The fields which
occur 1n Venezuela’s Oninoco Belt, require advanced technology to enhance production capacity
from the current level of 66,000 barrels of heavy o1l a day to 600,000 barrels a day in 10 years

Contracts are expected to generate about $6 billion 1n investment

The June 1997 auction was sigmificant for the diversity of companies The top two
bidders were Lasmo PL C from the UK and Spain’s Repsol S A China National Petroleum
Company placed two of the highest bids Thus indicates how globally competitive the world crude

o1l business has become

Under Venezuelan association agreements, the mterested companies are required to pay a
fee of $50,000 per site for a PDVSA data package on the field and an additional $100,000 fee to
enter bids The foreign company, after earning the contract, 1s expected to assume all risk
associated with exploration If no o1l 1s found, the company also assumes all the losses If o1l 1s

found, PDVSA and the Venezuelan government jomn 1n to take their share For example, 1If the
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foreign company earns $100 mullion a year, the state takes half of that through the Profits

Participation Tax, and another $16 7 mullion 1n royalties The remainng profits (333 3 mullion)
are taxed at the petroleum tax rate of 67 7% (the same as what PDVSA pays), leaving the
company with $11 1 milion Finally, PDVSA can take up to 35 percent of that amount which
would leave the company with $7 2 milhion

Venezuela attracts strong interest despite its steep taxes and fees, because of its resource
base and, more importantly, 1ts resource position in Latin America and lower political nisk relative
to other producing countries Other countries may not be as successful in attracting foreign
capital if they imitate Venezuela’s strategy of high taxes and fees India, for example, failed 1n 1ts
efforts of inviting foreign companies to mvest n its upstream businesses, because incentives were

not sufficient In other words, expected returns were not sufficient to justify the risks

Case Study Mexico - SOE Asset Sales

In Mexico, the state petroleum company, Petroleos Mexicanos (Pemex), 1s taxed at about
75 percent providing significant revenues for the government Although the privatization of
Pemex 1s not even a topic of discussion, foreign compamnies are now allowed to make equity
investments in petrochemucal operations formerly belonging to Pemex However, political

disputes have delayed Mexico’s petrochemical privatization program

The first step taken by Mexico was to reduce the number of petrochemical products
reserved for Pemex from 70 to 34 in 1986 and then to 20 in 1989 While Mexico imtiated this
step, the North Amencan Free Trade Agreement (NAFTA) reinforced Mexico’s strategy The
“basic” petrochemicals remain 1in Pemex’s control and include products like ethylene
“Secondary” products are now open to private mnvestment Ammoma 1s the most common of

these Chemucal plants that produced secondary products were scheduled for auction to private
bidders

Initially, there was no restriction on the amount of ownership in an existing petrochemical

plant that foreign private investors could take Rising concern about job losses associated with
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Chapter 7
privatization and foreign ownership caused labor unions, and ultimately Mexico’s Congress, to

force a halt 1n the program The Congress restricted foreign ownership to 49 percent of equity
An attempt to place assets scheduled for privatization into trusts in which investors could buy

stock also 1s on hold, partly because of reluctance on the part of potential investors

There are no equity ownership hmuts on new, “greenfield” petrochemical projects, and

several are underway with one near completion

Case Study YPF-A - Pnivatization and Imtial Public Offering (IPO)

A more significant example of petroleum prnvatization 1s the sale of Yacimientos
Petroliferos Fiscales (YPF), the national o1l company of Argentina in 1993 Although YPF-A (not
to be confused with YPF-B, Bolivia’s NOC) 1s not as large as PDVSA or Pemex, 1t was ranked
37" in the world n production and 50" mn refining 1n 1994 However, as discussed earlier, these
lower rankings are partially due to the inefficiency of the state in runming YPF-A  The production
of o1l has been declining 1n the 1980s, but, in 1995, production increased to 700,000 barrels a day
from 483,000 barrels a day in 1990 By 2000, one milhon barrels a day 1s expected to be
produced Pnivatization and opening up to international investment not only allowed the
enhancement of recovery from existing fields but also increased overall dnlling activity by 66
percent between 1993 and 1994 Aside from o1l production, natural gas development 1s a key

ambition for Argentina, which hopes to play a significant role 1n the evolving “Southern Cone”
gas gnid

Argentina’s privatization efforts was brought about by the poor state of the country’s
economy YPF-A, which had more than 50,000 employees and generated more than $4 billion n

annual revenues, emerged as an organization whose privatization was necessary to help the

government solve the country’s economic problems

Congress authonzed the sale of up to 58 5 percent of YPF-A stock, but the government
would like to sell an additional 20 percent Under the privatization plan, individual shareholders

are not allowed to own more than 5 percent of the new company The state will continue to own
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20 3 percent of YPF-A, o1l and gas producing provinces 11 2 percent, and YPF-A employees 10

percent The state share, however, will eventually be sold at some future date

YPF-A mitially put about 35 percent of its stock on the market in the US and Argentina
and was able to sell $2 billion of 1ts $6 billion 1n assets About 126 mullion shares were sold for
about $16 a share versus oniginal expectations of $17-20 a share The current price of a YPF-A
share 1s around $32 YPF-A now has about 5,800 employees All of the upstream services YPF-
A used to provide are now carned out by over 130 new compames that were created after
privatization  YPF-A also established itself as an international player by acquinng a U S

independent crude o1l exploration and production company, Maxus Petroleum, in 1994

Thanks to privatization and other free-market oneated reforms, Argentina’s economy
started to grow at rates higher than the Latin American average of 3 7 percent Unemployment
and inflation are tamed Overall, Argentina now presents itself as one of the established emerging
markets This 1s especially true 1n the case of energy sector The natural gas pipeline projects
between Argentina and Chile as well as Argentina and Brazil, and onshore and offshore

exploration and production ventures are very attractive prospects for energy companies all over
the world

A remaming problem 1s YPF-A’s large share (65 to 70 percent) of marketed natural gas
production YPF-A retains strong influence down the gas “value chain” (production through end
use), discouraging cnitical investments 1in Argentina This tllustrates the common problem with

privatization, the monopoly or near monopoly of the former SOE Control of YPF-A’s market

power 1s politically difficult in Argentina

Case Study Gazprom - Privatization and Initial Public Offering

After the break-up of the Soviet Union, Russia has undertaken a series of reforms n its
efforts to transform 1ts centrally planned economy to a market-based economy Much of Russia’s
industry has been privatized or 1s currently being privatized One of the flagship industries in

Russia, the petroleum industry, 1s currently going through the privatization process, but at a
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slower pace than other sectors In November 1992, 11 vertically integrated o1l companies from

former o1l producing associations of the Soviet Union were established by a presidential decree

The gas sector and Gazprom were to remain ntact for the time bemng

In 1993, however, Gazprom was converted into a state-owned jomnt stock company
Prnivatization was mtiated in Apnil 1994 Company shares were divided among Gazprom
employees and other domestic investors As 1n privatization of the oil industry, the government
was to hold on to 40 percent of the shares for at least three years Only nine percent of the
company stock was imtially allocated for foreign mvestment Gazprom’s approval was required

for the sale of shares, even between private individuals

The changes are important, because Gazprom 1s the world’s largest gas producing
company The company produces 90 to 95 percent of Russia’s gas (about 25 percent of total
world production) from about 100 of the largest fields in the country Gazprom owns almost 20
percent of world’s gas reserves The company also owns and operates almost 90,000 mules of gas

pipeline gnd and runs 26 trading houses and marketing jomnt ventures in 13 European countries

In October 1996, another presidential decree ordering a new gas pricing system was
issued A new scheme that differentiates gas prices by geographic regions to reflect
transportation costs was introduced in February 1997 In Apnl 1997, another presidential decree
ordering further reform of Gazprom was signed Under this decree, the government continues to
retain 1ts 40-percent equity stake in Gazprom indefimtely, but the company loses its monopoly
nght to develop new gas deposits Also, Gazprom has to offer equal access and competitive rates
on 1ts pipeline network to all producers Finally, the company 1s required to ensure transparency

of 1ts finances with detailed annual reports The results of these decrees on the monopoly status

of Gazprom are yet to be seen
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GLOSSARY

After-tax cash flow (ATCF) - Earnings after tax plus non-cash charges, such as depreciation and
deferred taxes

Amortization - The systematic allocation of the of an intangible asset over its expected economic
life or some other period of time for financial reporting purposes, tax purposes, or both
(see depreciation)

Annuity - The payment or receipt of a sernies of equal cash flows per penod for a specified
amount of time In an ordinary annuity, payments are made at the end of each period, in
an annuity due, payments are made at the beginming of each period

Balance Sheet - A financial statement that lists a company’s assets, habilities, and stockholders’
equity at a pont in time

Beta - A measure of systematic nisk It indicates the volatility of a secunity’s returns relative to the
returns of a broad-based market portfolio of securities

Beta risk - The nisk contribution of a project to the systematic nisk of a company

Business risk - The vanability in a company’s operating earmngs (EBIT)

Capital budgeting - The process of planming for purchases of assets whose cash flows are
expected to continue beyond one year

Capatal expenditure - The amount of money spent to purchase a long-term asset, such as a piece
of equipment This cash outlay generally 1s expected to result in a flow of future cash
benefits extending beyond one year n time

Capital gains yield - The expected percentage increase in the price of the stock

Capital markets - Financial markets in which long-term secunties are bought and sold

Capital rationing - The process of limiting the number of capital expenditure projects because of
msufficient funds to finance all projects that otherwise meet the firm’s cntena for
acceptability or because of a lack of sufficient managenal resources to undertake all
otherwise acceptable projects

Capital recovery problem - An annuity amount necessary to recover a capital investment

Capitahization of cash flow - A method of determmng the present value of an asset that 1s
expected to produce a stream of future cash flows This involves discounting the stream
of expected future cash flows at an approprate rate

Cash flow - The actual amount of cash collected and paid out by a company

Common stock - Shares in the ownershup of a company Common stock represents a residual
form of ownership in that dividends are paid out only after more semor financial
obligations, such as interest on debt, are fulfilled

Compound nterest - Interest that 1s paid not only on the principal but also on any interest
earned but not withdrawn dunng earlier periods

Contingent project - A project whose acceptance depends on the adoption of one or more other
projects

Cost of capital - The equilibrium rate of return demanded by nvestors 1n the secunties 1ssued by
a firm

Depreciation - The systematic allocation of the cost of a tangible asset over its expected
economuc life or some other period of time for financial reporting purposes, tax purposes,
or both (See amortization)



Discount rate - The rate of interest used 1n the process of finding present values (discounting)

Dividend - The amount of money paid to the owner of stock i a company

Divisional cost of capital - A nsk-adjusted discount rate for investments being evaluated by a
company’s various divisions It reflects both the differential required returns of equity
mnvestors, estimated from the secunty market line, and a division’s differential debt
capacity

Exchange rate - The rate at which a currency can be converted into another currency

Expected market return - The return investors expect to earn on stocks with an average beta of
10

Expected return - The benefits (price appreciation and distributions) an individual anticipates
receiving from an investment

Expected value - A statistical measure of the mean or average value of the possible outcomes
Operationally, 1t 1s defined as the weighted average of the possible outcomes with the
weights being the probability of occurrence

Fimanaial analysis - The utilization of a group of analytical techmques, including financial ratio
analysis, to determune the strengths, weaknesses, and direction of a company’s
performance

Fmnancial forecasting - The projection and estimation of a company’s future financial statements

Fmancial ratio - A statistical yardstick that relates two numbers generally taken from a firm’s
income statement, balance sheet, or both at a specific point in time

Fixed costs - Costs that do not vary as the level of a firm’s output changes

Future (terminal) value - The value at some future point in time of a present payment (or a
series of payments) evaluated at the approprnate interest (growth) rate

Hurdle rate - The mimmum acceptable rate of return from a project For projects of average nisk
1t 1s usually equal to the company’s cost of capital

Income statement - A financial statement that indicates how a company performed during a
period of time

Imtial investment - The initial cash outlay required at the beginming of an investment project

Interest - The return earned by or the amount paid to an individual who forgoes current
consumption or alternative mvestments and “rents” money to a business, bank, the
government, some other form of institution, or another individual

Interest rate parity - The theory that the percentage differential between the spot and the
forward rate for a currency quoted in terms of another currency 1s equal to the
approximate difference n interest rates in the two countries over the same time honzon

Interest rate nisk - The vanation 1n the market pnice (and hence 1n the realized rate of return or
yield) of a secunity that anises from changes 1n interest rates

Internal rate of return (IRR) - The discount rate that equates the present value of net cash
flows from a project with the present value of the net investment It 1s the discount rate
that gives the project a net present value equal to zero The IRR 1s used to evaluate, rank,
and select from among various investment projects

Marginal cost of capital - The weight after-tax cost of the next dollar of capital a company
expects to raise to finance a new investment project

Marketability risk - The ability of an mnvestor to buy and sell an asset (secunty) quickly and
without a significant loss of value

Market value - The price at which a stock trades 1n the financial marketplace



Multinational corporation - A company with direct investments 1n more than one country

Net present value (NPV) - The present value of the stream of net cash flows resulting from a
project, discounted at the firm’s cost of capital, mmus the project’s net investment It 1s
used to evaluate, rank, and select from among various mvestment projects

Net working capital - The difference between a company’s current assets and current habilities
The term net working capital 1s used interchangeably with working capital

Nominal mnterest rate - A market rate of interest stated in current, not real terms Nominal
interest rates reflect expected inflation rates

Opportunity cost - The rate of return that can be earned on funds 1f they are invested in the next
best alternative investment

Optimal capital budget - The level of capital spending at which a company’s investment
opportunity curve just intersects its marginal cost of capital curve

Optimal capital structure - The capital structure that minimizes a company’s weighted cost of
capital and, therefore, maximizes the value of the firm

Payback (PB) period - The period of time required for the cumulative cash inflows from a
project to equal the imtial cash outlay

Present value - The value today of a future payment (or a series of future payments) evaluated at
the appropnate discount rate

Required return - The return (yield) an individual demands from an investment as compensation
for postponing consumption and assuming risk  Required return 1s often used
interchangeably with the term “hurdle rate ”

Rusk - The possibility that actual future returns will deviate from expected returns, the varabihity
of possible returns from a project

Risk-adjusted discount rate - A discount rate that reflects the nisk associated with a particular
project In capital budgeting, a higher nisk-adjusted rate 1s used to discount cash flows for
nriskier projects, whereas a lower nisk-adjusted rate 1s used to discount cash flows for less
risky projects

Rusk-free rate of return - The return required by an investor in a security having no nsk of
default, equal to the sum of the real rate of return and an inflation nsk premum

Risk premium - The difference between the required rate of return on a nisky investment and the
rate of return on a nisk-free asset, such as US Treasury bills Components include
matunity risk, default nisk, semonty risk, and marketability risk

Sensitivity analysis - A procedure used to evaluate the change in some objective, such as net

present value, to changes in a vanable influencing that objective, such as product price,
one of the cash flow elements

Simulation - A financial planning tool that models some event, such as the cash flows from an

investment project, often for the purpose of assessing the risk associated with the project
It 1s also called Monte Carlo Simulation

Systematic risk - That portion of the vanability of an individual security’s return that 1s caused by
factors affecting the market as a whole This also 1s called nondiversifiable risk

Term structure of interest rates - The pattern of interest rate yields for debt secunties that are
similar 1n all respects except for their length of time to maturity The term structure of
interest rates usually 1s represented by a graphic plot called a yield curve

Unsystematic risk - Risk that 1s umque to a company This also 1s called diversifiable nsk



