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INTRODUCTION

FINANCIAL ANALYSIS

- .Financial analysis of an investment project
‘provides the "bottom line" for investors, a
.prediction of what the project holds in
.store in terms of financial benefits and
‘costs. It is linked to the analysis of
‘markets that provide an idea of revenues
.(benefits) that can be generated, and to
technical analysis that provides an idea of
‘the necessary investment and operating
~costs.

, ‘An investment project normally has more
4 . ‘than one stake holder. Most important
among them are financial investors who invest in a project with expectations of
financial/economic rewards. They develop criteria that need to be fulfiled by the
financial performance of the project they choose to invest in. They generally feel
interested in more earnings, with risks they can afford. They also consider it
favourable to fully recover their initial investment within an acceptable time frame.

Other participants in the project are also concerned with the financial results of the
project. Bankers want to be assured that their loans along with its regular servicing
will be repaid in time from the surplus; guarantors that they will not have to cover
non-performance and defaults commitments; licensors that resources committed to
the project are optimally utilized justifying allocation of resources.

Thus all stakeholders have interest in the surplus generating capacity of the project.
But they also have concerns about the reliability of the accrual of the surpluses
projected based on which they have taken the investment decision. Financial
analysis of the project provides answers to these considerations of the stakeholders
and helps them to take suitable investment decisions.




RESOURCE ALLOCATION AND INVESTMENT DECISIONS

.The resource allocation framework
shapes, guides and circumscribes

: L. o -individual project decisions and
’ .., Project's Relative Market Share elementary investment strategies. To
v . . tow guide the process of strategic project
S ‘planning and resource allocation, the BCG
Sectors’ ‘ (Boston Consulting Group) product
Growth High 74 _portfolio matrix can be used. This system
‘m» o (SW) M - analyzes the investment in production on
BT £, the basis of a) relative market share of
T Lew ‘ “‘? the product and b) growth rate of the

% ‘ (Gash Cow) sector. It is assumed that growth of the

Lo e 2oL ' ’ sector and relative strength of the product

as measuredm by its market share are strong signals indicating sources of value or
wealth. The sector’s growth and the existing relative market share are separated
into ‘high’ and ‘low’ areas.

Wild cat: This category pertains to a project in a high growth sector, with a
relatively small market share, that easily attracts investment. What the future
brings is dependent on how efficiently the enterprise responds to the opportunities
presented by a rapidly growing market - how it takes advantage of experience and
how quickly it acquires the keys to survival and growth. The organization might set
up new capacity for the first time in this category.

Star category: A project in a high growth rate sector that has both a relatively
large percentage of market share (perhaps through expansion) and that also has a
growth rate higher than competitors is in the ‘star’ category. This category pertains
to an organizations whose product is already established in the market and has the
benefit of experience in the field.

Cash cow: With maturity phase of the product’s life cycle approaching, the sector
starts becoming less lucrative and consequently less attractive for growth oriented
investment. The position is characterized by high market share in a low growth
sector. The position is called "cash cow" because the free cash flow is high because
there is little or no need for new investment in this sector. The organization would
take up such a project as a diversification measure.

Dog: The dog signifies an enterprise in a low growth sector with relatively low
market share. There would be very little interest for an enterprise to undertake a
new project in this sector.




FINANCIAL COSTS VS. BENEFITS

.During planning and construction phases

FRATEAL GOS8 vo. BETEAD ]
e | FRAREEN, SEEUS v, ) ‘the project mobilizes capital in liquid form,
Faid comarea 15| . Gizston which is then converted to fixed and

o> f'm)” Pt T "1’"“‘ current assets. These assets are utilized
I _ to generate net cash flows (the difference

¢ *¥ ‘between revenues and costs) over time

'+ | representing the benefits accruing to

— =75 linvestors
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owners of capital have the

BENEFITS

P cosTs mysnivN . expectation of return, both recovery of the
' Total investment < residual valuo s e .
+ expectad roturn - Erere initial investment plus a rate of return

I . - (capital recovery plus a rental cost).

The total net benefits accumulated should cover the initial capital investment and
the expected service rate. A surplus (a return higher than the expectation) would be
regarded favorably as the wealth of investors would increase.

The project should remain in operation so long as the marginal benefits are higher
than the marginal costs.

TYPES OF INVESTMENTS

FMENew capacity creation: New production
jcapacity is added in a sector. This could
irepresent production of existing or

e . innovative products. Normally such

j : gﬂﬁg‘mm CREATION |capacity is added when justified by

] - IN THE SAME PRODUCT LINE : {sustainable growth,

| - BACKWARD AND FORWARD INTEGRATION i

Loe MODERN‘Z:I‘gN .Expansion: Capacity may be added by an
:gm&m!m% @enterprise in an existing product line.
P Acowsmau AND MERGER Expansion offers several advantages:

i

i

i (familiarity with technology, production
i ‘methods, and market conditions; lower
: : xcapltal costs; reduction in operating costs.
The degree of market saturation should be a consideration in and expansion
decision.

Vertical integration: An enterprise may undertake backward or forward
integration. Backward integration involves manufacture of raw materials and
components required for the existing operations (upstream). Forward integration
involves the manufacture of products that would otherwise be end products of
downstream producers.

Modernization: Modernization involves upgrading the technology or process of
production for existing product line. Such an investment can result in higher
volume, lower costs, better quality or product differentiation. The objective is to
provide a competitive advantage.



Rehabilitation: This involves capital investment needed to upgrade an existing
production facility to restore production levels and to reduce operating costs to
normal,

Diversification: Diversification involves adding new one or more new product lines
in related or unrelated area. Concentric diversification is investment in related
product lines, which can resuit in lower production costs, more efficient use of
existing distribution facilities, and benefits from the goodwill of existing brands.

Conglomerate diversification pertains expansion into unrelated product lines. It is
undertaken as a means of overcoming limited growth opportunities in the existing
product line and as a means of reducing risk.

Acquisition and merger: An enterprise may find favourable opportunities by
acquiring or merging with another entity. The basis for a merger or acquisition
decision would be the relative advantage of utilizing the facilities and capabilities of
another enterprise as compared with new investment in the sector. There may be
synergies in processes, operations and products. Historically, mergers and
acquisitions have shown more promise on paper than in fact.

ELEMENTS OF FINANCIAL ANALYSIS

IFinancial analysis is a process of
‘evaluating an investment proposal. The
---gfinancial indicators measuring shouid
- satisfy the criteria of participants. The
_STATEMENTS ‘analyst should also consider the set of
mncm.mmcm;onsmoum pm» "‘{assumptions developed during the

S 3 mnm smrzmenn E . ‘projects formulation. Analysis provides
,, a\mw&m PERFORMANCE - mchroas\.m....‘ ;information for decision makers, either to
| nzurm TORISK ADJUSTED CRITERA ‘accept or reject the investment
4 ) roposition or t dify it in su w
 TAKE AN APPRDI‘RlATE mvesmm . proposi or to modify it in such a way

| pecision . . that it satisfies criteria. Financial analysis
T e SRR S B |s comprised of the following elements:

........... USSR SO O S S

Estimate ﬂnanclal results - pro;ected financial statements: Estimates of
project inputs and outputs expressed in monetary terms are assembled into
standard financial statements (see the section on Financial Statements) describing
the predicted financial status and performance to the planning horizon.

Derive financial indicators: Indicators of performance can be derived from one or
more financial statements. The types of indicators can be static (at a point in time)
or dynamic (time-dependent). They can focus on rates of return, leverage, turnover
or other project parameters. Financial indicators are generally expressed
numerically as ratios, percentages or another quantitative measure.

Evaluate performance indicators in relation to risk adjusted criteria:
Indicators of predicted performance are compared with the criteria of investors and
other interested parties. The criteria are developed independent of the financial
analysis, generally based upon alternative uses of the investors’ capital or on the
aspirations of other interested parties. Criteria are generally adjusted to the leve! of
risk associated with the project and the risk tolerance of the investor or other
participant.




Decide on investment: The comparison of financial indicators with criteria is
usually a major part of the appraisal process, upon which an investment decision is

taken.

PROCESS OF FINANCIAL ANALYSIS
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“This flow chart shows the general outline

of financial analysis of an investment
‘project. Although it appears in the
‘diagram as a linear process, it is anything
‘but linear. As information is gathered and
‘refined, it is inevitable that prior stages
iwill have to be revisited and revised. This
‘presentation is intended only to illustrate
ithe general flow of development.

-Background - market and technology:
,Financial data derives from the analysis of

 S— —————————_market and technology that result in an
understandlng of capltal and operating inputs and outputs that can then be
expressed in monetary terms.

Investment and capital structure: The total investment package, consisting of
fixed assets, pre-production expenditures and working capital margin, are covered
with financial capital structured in accordance with resources available to investors
and the requirements of financiers and other interested parties. The essential issue
is generally the degree of financial leveraging, the ratio of debt to equity. Operating
leverage can also be estimated from the relationship of variable margin to operating
profit.

Operations: Costs of production, sales, financing and capital depletion
(depreciation) are combined with predicted revenues to determine the projected
income for all operating periods to the planning horizon.

Financial statements: Capital requirements and operating estimates are combined
to develop a series of pro-forma financial statements (income, 'cash’ flows, balance
sheet) that describe the expected financial conditions to the planning horizon.

Performance indicators: These are derived from financial statements - static to
describe the state at a point in time, dynamic that are panoramic over time and risk
that indicate the likelihood of an undesirable outcome.

Financial appraisal - indicators vs. criteria: Once the capital structure is
defined, the opportunity cost of capital is ascertained for each individual source,
equity and debt. These costs represent the criteria of the participants, the return on
capital in its most favourable alternative use. There may be other financial criteria
associated with risk.

A weighted cost of capital can be determined that serves as a benchmark for the
financial performance of the project.



Projected performance as expressed by the indicators are compared with criteria. If
the indicators match or exceed criteria the project is acceptable as a candidate for
investment from the financial point of view.

Alternatives: The project can be considered in relation to alternative investments.
When capital is scarce a rationing process based upon the generation of benefits per
unit of capital investment can be employed to decide which of the alternatives
should be selected.

Approval, disapproval: If the project is approved, further development and
planning are undertaken. If disapproved, the concept may be revisited and perhaps
revised to make it more attractive. In any case, the project should be shelved but
not discarded as future external and internal developments may alter its appeal as
an investment opportunity.




INVESTMENT COSTS

An investment project requires investment
.of capital, accumulated wealth in the form
.of resources that can be employed for the
‘generation of future benefits for its owner.
'An investment project mobilizes capital,

:

reasus e . womme usually in monetary form, which is then
oo . . pemenuees | Ccaera used to acquire assets that are employed
\ 1 / -for generating goods and services. The

; ‘assets are capital items owned or
[ INITIAL INVESTMENT - ¢ .otherwise controlled by the project

: 'Sponsors.
i !
|

e e The Initial Investment Package represents
the value of these assets that are initially committed to the project. Generally the
procurement of these assets involve cash outlays, but sometimes they are provided
by one or more of the investors ‘in kind’.

The assets initially committed to the project generally fali into three categories:
Fixed assets, Pre-production expenditures and Working capital. At the start
of the project, when the assets are first mobilized, the initial investment cost
represents the total amount of financial resources that must be raised to implement
the project. As the project proceeds into the operation stage, the value of the initial
investment will usually change due to deterioration, obsolescence or supply and
demand factors. It may also change due to additional investments, either from
commitments of new capital or from surplus generated by operations.

FIXED ASSETS

‘Fixed assets are capital items with

" iextended life committed for the duration
of a project. The cost of fixed assets is
generally covered with long term sources

of finance.

'Fixed assets remain in use for more than

LT s . el {one year and sometimes for many years.
% * PARA’ DEVELOPMENT -y . . :
- :amm:uo’g"w:mu‘am ~=>  However, their technological usefulness is
S DATALLATONS | oM l finite as they are ‘consumed’ as a result of
© OTHER FIRED ASSETS {
© INTANGIALES i :

wear and tear, obsolescence and other
3 e = o) factors. The value that they lose over the
' life of the project as a consequence of
being ‘consumed’ represents a cost to the project. Some of these assets may have
to be replaced during the project life.

Two types of fixed assets, tangible and intangible, are differentiated to assure that
all costs of the project are included in the investment estimate and because the
rules for accounting for their costs (allowable methods of depreciation and/or
amortization) differ in most countries.



Tangible assets

Land: Most investment projects require acquisition of land for buildings and other
facilities. Land is perhaps the only kind of fixed asset that is not consumed, except
for mining and some types of agricultural projects.

Site preparation & development: Normally investment is required to prepare and
develop the plant site.

Buildings: Projects need buildings to house manufacturing, stores, administration
and other enterprise functions.

Plant machinery & equipment: The production of goods and services generally
requires investment in machinery and equipment that is usually represents a large
proportion of the fixed assets committed to the project

Installations: In addition to machinery and equipment investment is required to
cover the cost of their installation in the plant and other project facilities.

Other fixed assets: Ancillary equipment such as materials handling facilities, special
tools, vehicles, refrigeration and air-conditioning equipment may be part of the fixed
investment package.

Intangibles assets

In addition to those assets that comprise the physical plant, i.e. that are material in
nature, the project may have to invest in intangible assets that are not physical in
nature. They may be ‘incorporated’ in the sense that they are embodied in the
design of other assets, e.g. a license to use a patented machine in the project,
payments for intellectual property rights or technical know-how or other proprietary
knowledge, e.g. service fees, goodwill, copyrights, brand names, etc.

CONTINGENCIES

EProvision for unforeseen expenditures and
price  increases: Contingencies are
‘amounts added to the estimates of capital
Fexpendltures (fixed assets and pre-

o PROVESIGH FéR GnioiBEdH ﬁmbmmm’ﬁ:“ ) iproductlon expenditures). These
INCREASES, v icontingencies are a method of risk-

0 PHYSICAL CONTINGENCIES: -« . . iavoidance as they represent an
mmgmmmwwg:m, " 'overestimation of the needed investment

" |e FINANCIAL CONTINGENCIES: , .to account for unforeseen over-runs.
2 mm«maummtmmmmmm - iWhile costs can theoretically go up or
. 19 SKOULD NOT B2 MISUSED . . e D e down, the contingencies are always
; Cormrm T ;f ) ; gadded covering the pessimistic scenario.

‘They fall into two categories.

Physical contingencies: Physical contingencies are intended to account for
unforeseen physical requirements. A frequent phenomenon is the change in the
design of some physical component, omission of a needed component or some
additional area to be built for special machinery. These capital costs may not have
been estimated.




Financial contingencies: Price contingencies are intended to account for likely
increases in cost of assets during the construction phase. These increases can occur
due to general inflation or escalation of prices for the particular item. As prices seem
always to go in one direction (up), delays in implementation will usually entail
increases investment costs. Local currency devaluation that occurs during the
implementation phase will affect the cost of imports.

Should not be misused: Contingencies are, in a sense, factors of ignorance. It is
one thing to be aware of what one does not know, but to blanket the project in a
sea of ignorance does not solve anything and may well scuttle it. Every effort should
be made to predict the most accurate costs of assets and then only the chances of
contingencies examined.

PRE-PRODUCTION EXPENDITURES

fDuring the planning and implementation
phase certain types of expenditures are
.generally required that do not fall into the
icategory of fixed assets. They are part of

|
H
p— -
§““‘:‘""“‘”"":‘:‘:""m";‘: .- Ethe initial investment package and are
ST ”m‘z""mh‘ %sgnglsg'%"é“rgyucu'"u“'“ |financed with long-term sources of capital.
( ! PRE-GPERATIVE EXPENDTTURES, 6.0: iThese expenditures are involved primarily
: ! o INTEREST DURING CONSTRUCTION PHASE 'in the planning and organization of the
i L e |project. The pre-production expenditures
: ! CONSTRUCTTON ! | ised limi d -
| R el lare comprised of preliminary and pre
L S TR UNENTATION Eoperative expenditures, and are
1 * xnxmmugguuzmmmzs

{considered part of the assets of the

: ‘enterprise. Their costs are generally
amortized over a period of years. The rules for amortization differ from country to
country.

Preliminary expenditures occur in the early formative stages, prior to the
implementation phase, but after the investment decision has been made.

Company registration charges: Fees for incorporation and registration.
Capital issue expenditure: Costs for issuing and underwriting initial capital
instruments.

e Preparatory studies: Costs of various stages of project study.

Pre-operative expenditures occur during the implementation phase.

o Interest during construction phase: Interest on loans taken down during the
implementation phase that may be capitalized.

e Pre-production marketing: Test marketing, setting up marking organization
and programme.

e Personnel costs during construction: Staff employed for implementation and
operating personnel appointed in advance of the production phase.
Trial runs: Performance tests on plant machinery, equipment and processes.
Training: Pre-operations skills training for all classes of personnel.
Legal documentation: For example, preparation of mortgage documents and
registration fees.

o Initial establishment expenses: Insurance, rents, travel, inauguration
expenses.



NET WORKING CAPITAL

In addition to the fixed assets and pre-
: T T production expenditures that comprise the
i oo SR D physical plant and ancillary intangible

R - .o ‘investment items, there is also the need
| CURRENT ASSETS ) for short-term assets that are employed in
| e eials and components | .the production process.

] Spare Perts ;

" Finished Good ! :
; o + ush-n-hand :«., | Current assets: These assets, current in
] * « CURRENT LLABILITIES .the sense that their existence is
’[ Acceunts Payapie ‘ephemeral (almost without exception less
b Sivent tmg-termtnancs | than one year), have a cyclical nature:
e AR PR ‘ .inventories of materials and components,

| S — 5 : ' e s e

- work-in-progress, finished goods, spares,
accounts receivable and cash-in-hand. Inventories of materials are converted
through the production process into goods and services. These are sold, in some
cases for cash and in other cases ‘on account’. The latter become ‘receivables’ for
the enterprise that will be liquidated at some future point in time. Since requirement
of current assets facilitate the working of the project, they are also calied working
capital.

Current liabilities: One type of current liability is the debt corresponding to the
cost of items delivered to the enterprise but not paid. They are carried on the books
as ‘payables’ as the costs will eventually have to be covered. In a sense, this is a
form of interest-free financing for the enterprise. Other current liabilities are the
current portion of long-term debt and possibly advances against future deliveries of
goods or services.

Net Working capital: The amount of financing required to cover the working
capital is the difference between the values of current assets and current liabilities.
Any increase in current assets represents a use or application of funds, while any
increase in current liabilities represents a source of funds. As current assets are built
up in the form of inventories and receivables, particularly in the early stages of
operations, financing is required to cover these short term investments. Advances
and other deposits (e.g. opening letters of credit) against purchases of project
inputs may increase the amount of financing required.

In the initial investment package it is prudent to cover some portion of the working
capital with long-term finance for security reasons (e.g. current liabilities may not
be covered as the result of a decrease in value of current assets).

10




CURRENT ASSETS: SHORT-TERM OPERATING CYCLE

R ‘The cyclical nature of current assets is
? { m N‘ 'shown by moving clockwise in the
! : -diagram. Funds are used for the purchase
1 . BHORT TERM OPERATING CYCLE . | ‘of materials that become part of
e e MBETT .inventory. After entering the production
{process the consumed inputs such as
‘labour, utilities and factory overheads
ibecome part of work-in-process inventory
?(another working capital component).
Work-in-process  eventually  becomes
.finished product and, prior to sale, is part
“of finished product inventory. When
e T e ~f”mshed product is sold, it may be
converted to a recelvable if the cost of production is not covered immediately by a
cash exchange. The receivable is another form of current asset that converts to
cash when it is realized.

In whatever form, current assets require financing. This entails costs and reduces
profitability. For this reason, it is increasingly the policy of most projects to reduce
current assets to the lowest possible level without compromising the smoothness of
operations. The JIT (just-in-time) system attempts to match delivery of materials
and other production components with the production schedule so that little
inventory is carried by the project. However, the possibility of a stock-out situation
should also be kept in mind to avoid losses from non-availability of needed current
assets when required.

CURRENT LIABILITIES - SOURCE OF SHORT-TERM FINANCE

| . _|Current liabilities also have a cyclical
’ ‘nature.

3 souncss OF SHORT-TERM FINANCE 1 )
There are two suppliers of cash: advances
from clients for goods and services to be

' ‘ produced in the future and receipt of

goods and services from suppliers on
credit.

Advances and suppliers’ trade credits are
used to purchase production factors,

iwhich in turn are converted to products
""""""""""""""""""""""""""" and then sold. Sales receipts are used
partly to cover advances and payables, precipitating a new cycle.

11



ESTIMATION OF NET WORKING CAPITAL (NWC)

To determine the magnitude of the
investment package and financing to
cover increases in working capital it is
necessary to estimate the amount of
-working capital during each project

|6 DAYS OF COVERAGE ~ period.

;- | INDUSTRY NORMS, e.g. f 'One approach is to estimate the value of
{ o xmﬂ“‘”mﬂ } ‘each component of current assets and
o {__8__parcentage of fixed investment ‘liabilities and the net financing required to

‘cover them. Working capital margin

should be covered with long-term funds

’ ~ °  and the balance with short-term loans.

Margin is a portion of working capital considered to require a more secure form of
financing.

i
i

Days of coverage: Each component of the working capital requires an amount of
‘coverage’ that can be expressed in number of days. For example, a raw material
has a certain rate of consumption during the production phase. Stock is maintained
to cover a number of days of production requirement, determined by factors such as
the nature of product, production and sales policy, process cycle time, the cost of
holding inventory and the set-up or order costs. These issues are discussed in the
Technical Module, Plant Capacity-Economic Size, Dynamic Inventory Analysis and
Order Quantities. ‘Days of Coverage’ is a measure of the number of rotations (or
cycles) of the asset or liability in a single year.

Industry norms: Another way of estimating the working capital is to use industry
norms, e.g. a percentage of turnover or sales revenue. The estimate can also be
based upon a percentage of the investment package. These factors can be obtained
from studies of similar industries.

WORKING CAPITAL REQUIREMENTS

'If the ‘days of coverage’ method is used
_.to estimate working capital, the basis for
‘each item must be ascertained. In the

. L e . formula shown, the basis is divided by the
We i BAS;SFOR{YSM i Coefficient of Turnover (COT) to

i~ CORFFICIENT OF TURNOVER {ooIMTEM t determine the working capital required for

t . 'the item. The COT is the number of days

coT = mmmw ~= - in the year (for simplicity taken as 360

P S - idays in this case) divided by the days of

* FOR A PARTICULAR WORKING CAPITAL - lcoverage of the particular working capital

: COMPONENT . - “icomponent. For example, 30 days
S T |coverage would result in a COT of 12.

]

Suppose it is estimated that the annual cost of coal for the project is $36 million;
this is the basis for estimating the working capital requirements for coal. Sufficient
coal will be kept (on average) in inventory to cover 60 days of production (days of
coverage). If there are (approx.) 360 days in a year, then the number of rotations

12



or cycles for the stock of coal would be 6 (360/60). This is the Coefficient of
Turnover (COT) or number of rotations per year. The average value of the coal in
inventory would be $36 million/6 = $6 million, the basis divided by the COT.

While purchase cost may be the basis for the value of a material such as coal, other
components may have other bases depending on their stage of advancement in the
operating cycle. For example, the basis for the amount of financing needed to cover
work-in-process could be factory cost; for finished goods, it could be production
cost. The basis for accounts receivable is not necessarily the sales price but could be
the cost of its production plus marketing costs (cost of sales). This is the amount
that would have to be invested in order to place the corresponding product in the
hands of the customer.

The bases that are employed in the project analysis are at the judicious discretion of
the analyst.

BASES FOR REQUIREMENT OF WORKING CAPITAL

~ .The bases presented for determining
.estimates for each component of working

- . {capital are suggestions only. The logic of
}W pasis : : jeach formula will be explained, but any

‘Materlals: Annual purchase cost : ; ; ;
' Workdn-Progress: Annual Factory Cost ;project analyst may have different views

[Finished Products . Annual Factory Gost + Administrative | | that may be equally valid. The principle

3
|
i
i
i
|
|
|
i

| | Accounts Recatvable:  Annual Production cost + Marketng | | UNerlying  these  formulations s
' | Cashunhand: Gost - Dopreciation » Intarest) jestimation of the effects of changes in
| octony oungioy Cost-(materlalss | working capital on cash flows to the most

B

Accounts Payable: Annual cost of Materiats + Factory | |
1 i Suppiens Spare Pats. § 5accurate extent.

i : !
} (£ Bases are suggestions only; analyst shouid spely ) |The bases for requirement of current

‘asset components are directly related to
the amount of financing required for creating these assets. For current liabilities the
bases represent the amount of liability incurred when the component is received but
not paid (or advanced). For a definition of cost terms see the section on Production
Costs, the cost system upon which the following are predicated.

Materials: Raw materials, semi-finished inputs, components and subsystems are
valued at annual purchase cost. This is used for both material assets and liabilities.

Work in progress: The basis is factory cost, which is material cost plus labour,
utilities, etc. and factory overhead costs.

Finished Products: A finished product is may be valued on the basis of factory
cost + administrative overheads as this is the amount invested in its creation
(profits are only realized upon sale).

Accounts Receivable: Production cost + marketing cost - (depreciation + interest)
is the basis for receivables. The assumption is that valuation of products that have
been delivered should include the cost of sales and distribution. A caveat is that
when the receivable is liquidated the cash inflow is the sales price.
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Cash-in-hand: Cash-in-hand including liquid short-term financial instruments, used
for smooth running of everyday operations, are estimated on the basis of operating
cost minus material costs. The annual costs of materials, factory supplies and
spares are excluded as they are adequately covered elsewhere,

Accounts Payable: The basis is the purchase cost of each respective material
item.

NET WORKING CAPITAL - ESTIMATION FACTORS

'Some elements of working capital
‘estimation bear additional discussion. One
reason for the emphasis is that working
capital has proved to be one of the major
stumbling blocks for new projects.

i oy

¢ DAYS OF COVERAGE , Days of coverage: Using the ‘days
\ & CYCLICAL VARIATIONS . coverage’ approach in the calculation of
~ the investment required for each item of
-working capital, it is necessary to assign a
| - .number of days that represents the
Q i 1? w s &

L

i
i

i
§

.| COEFFICIENT OF TURNOVER (COTO) |

o ' ‘rotational cycle for the item. But what is

T ' '”‘”‘ T an appropriate number of days? If the
mean (or average) number of days is selected, then there will obviously be
additional requirements for working capital when the quantity is above the mean. If
the maximum number of days is used, then the financing required would be over-
estimated (under-estimated if the minimum is used).

Cyclical variations: It should be recognized that if the mean number of ‘days
coverage’ were used as the basis for the working capital estimate, then cyclical
variations would require additional financing to cover the peaks. In other words, the
working capital requirement calculated on the basis of the mean does not represent,
in general, the maximum amount of working capital required. This can be a very
important consideration in the financing arrangements for the project. It may
indicate the need for more than one source of financing for working capital to cover
both long-term and short-term components.

Coefficient of Turnover (COT): This coefficient is determined by dividing the
number of days in the year by the days of coverage. Suppose, however, that there
are only 300 days per year of operations, the remaining 65 days in shut-down state.
If working capital is needed to cover 30 days of production, the coefficient would be
10 (300/30). A material with an annual consumption of $10,000 with 10 rotations
per year would be $1,000. Some care should be exercised in determining the COT
so that a reasonable estimate of working capital requirements is obtained.
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EFFECT OF TERMS OF PAYMENT ON
WORKING CAPITAL REQUIREMENT

I mom“@m@n*‘i ~ The terms of payment for working capital
LB items can significantly affect the financing

U feto T8 inioui moch (utay) G - ; h
| [ ',: ﬁ,m : mﬂmmw requwgments. In the |Ilustrat|op, t.he
| TR ET e T N m o lscenario at the top represents a situation
P it J R \, Ly, S 'in which there is a base level of stocks
) ™7~  'assumed and an order cycle in which
L AN {\\\T\ RN Epayment for the order is made at the time
| i ) “’i"’::,U Ll @3;7 ithe material is received. The maximum
- :amount of capital tied up in this inventory
ﬁ’m"gﬁ;ﬁ' ‘vj vj F f (A -item is therefore defined by the maximum
: {i‘ -3>1- S T s value of the inventory (amounts tied up in
= Ty ‘base level inventory plus order quantity).

e e e 2 —eeeee e — The gverage capital tied-up is as shown in
the formula, taklng into account the average level of inventory.

In the second scenario it is assumed that payment is made at the time of order, i.e.
the payment leads the delivery by the time required between order and delivery. In
this case it can be seen that the maximum amount of short term capital tied up in
this inventory item is higher than the first case because at the time the order value
is paid there is still an inventory value above the base level.

In the last scenario it is assumed that scarcity of the items requires that payment
be made in advance, even before the normal order point. The cyclical inventory
level at this point is higher still than that of the case above, so that the short-term
capital requirements will be increased further. One way that this situation arises is
in the importation of raw materials. It is often necessary to open a letter of credit
and to fully deposit the equivalent order value at the time of the order.

In each successive scenario not only the maximum is higher, but also the average.
When using the ‘days coverage’ approach it is prudent to be careful to estimate the
average days coverage required and also to include plans for financing the
remaining cyclical portion of the working capital item.

OPTIMUM INVESTMENT IN WORKING CAPITAL

- |In determining the amount to invest in
working capital there is a trade-off
between carrying costs and stock-out

@ CARRYING COST - costs.
© STOCK.OUT COST ,
& RISK-RETURN TRADEORF | . Carrying cost: Financing, shelf-life,

obsolescence, pilferage.

iStock-out cost: Losses in sales and
profits.

MiNnag
TOTAL

S T wmumteviatanonr | WORKING CAPITAL INVESTMENT
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Risk-return tradeoff: Risk of stock-out reduces with increased investment in
working capital, but the increased investment lowers rate of return.

There is an optimum point where the total cost of investment in working capital is
minimized. This is shown in the accompanying graph. The relationships of carrying
cost and stock-out cost to working capital investment are shown. There is a level of
investment for which total cost is minimized.

DEPRECIATION

'Estimate of capital consumed per
period: The idea behind depreciation is
the consumption or depletion of capital
assets committed to productive activities.

| BSTIMATE OF CAPITAL CONSUMED PER PERIOD

i The amount of depreciation allowed by
¢ DORS NOTINVOLVE FLOW OF FUNDS ‘taxing authorities is normally intended as
¢ MAIN EFFECT OF DEPRECIATION IS ON TAXATION -a recognition of diminishing value as the
Y TECHNMK“DECONQM'&L?VESNORMALLY ‘Capltal asset is depleted-

DFFER - o
© EXPENSE and RESERVE Does not involve flow of funds:
& ACCELERATED DEPRECIATION - . !Depreciation does not involve a cash
; s e . . L= T T loutflow. It is normally a tax-deductible

‘expense to the income statement for the
portion of capital consumed during a period.

Main effect of depreciation is on taxes: The primary impact of depreciation as
an expense item is tax savings.

Technical and economic lives normally differ: Economic life is defined as the
period of time during which a capital asset can be employed economically. It is
usually the basis upon which the depreciation rates are set by taxing authorities.
The technological life may be different. At the end of its economic life an asset can
still be technologically useful. In fact, the economic life is set for a class of assets,
e.g. machinery, which does not really match the true economic life for all types of
assets in the class.

Expense and Reserves: Two types of depreciation accounts can be maintained,
one for the expense and another as reserve for depreciation, intended as a fund for
replacing the asset at the end of its economic or technological life. In some
countries setting up a reserve for depreciation is mandatory and is tied to the
allowable depreciation or some multiple thereof.

Accelerated depreciation: Depreciation rates are sometimes set to encourage
capital investment. When accelerated depreciation is permitted (depreciation
charges at a rate greater than the asset's normal depletion), it is a way to increase
after-tax cash flow (profit for these periods will appear to decrease). For the benefit
of shareholders it may be necessary to adjust income statements with more realistic
depreciation to determine profitability. However, astute investors will note the
improvement in cash flow, which is really the important result.
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DEPRECIATION METHODS

‘Depreciation can be calculated by various
: - : : methods, specified usually by taxation
| CEPRECIATION HETHORS E .authorities in the country for a class of
-assets. The principal methods are (1)
istraight-line to zero, (2) straight-line to
isalvage value, (3) double declining

o s A b B

;
| @ STRAIGHT LINE (SL)

i ¢ STRAIGHT LINE TO SALVAGE VALUE (SLSV) | balance, and (4) sum of the years’ digits.
§ .Other methods are: depreciation fund,
!

% DOUBLE DECLINING BALANCE (DDB) Edepletion per unit, and machine-hour rate,

| |9 SUMOFTHEYEARS'DIGIT(SYD) ‘The first four methods are described in
| .detail subsequently.

The depreciation fund method is a sinking fund approach whereby an annual
amount for a number of years (the economic life) is calculated at a specified rate of
return so that the terminal amount matches the needed reinvestment in the asset.
The depletion per unit method applies an estimate of the decrease in value of the
asset per unit of production. The machine-hour rate method is a similar approach in
which the asset is depleted for each hour of use based upon its expected life.

Usually the method to be applied is specified for the type of asset by taxing
authorities. In some cases the enterprise is given a choice, but once selected the
method usually has to be followed until the end of the asset's economic life.

The choice of depreciation method is usually not within the discretion of the
enterprise, but when a choice is permitted generally the faster rates are selected
considering the beneficial effects on cash flow if there are profits. Normally the
applicable method depends on the type of the asset, its cost, estimated life, type of
industry and the legal provisions on depreciation in the corporate laws prevailing in
the country.

STRAIGHT LINE TO ZERO METHOD

The original cost of the machine is

charged to depreciation at equal rates

over the depreciation period of the asset.

ANNUAL ACCUMULATED {The value at the end of its depreciation is

YEAR | naE . 00K | gy eno oF vean assumed to be zero (no salvage value).

o o 0 |4 ] The depreciation expense per year is

R ; : f x i _ idetermined by dividing the initial cost of
’ T a0 T e 45 asset by the useful (economic) life of the
T T ] asset. The accumulated depreciation

s.f @ 9 Y \conveys the provision for value loss in the

Initial asset vale -0 . . asset, and helps to arrive at net of

DEPRECIATION * “Depreciation period . depreciation asset value at the end of a

L — given period of time.

This method assumes that during the economic life, the value of the asset is fully
consumed and it does not have any salvage value left thereafter.
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In the example shown, the original value of the asset is $ 1,000 and the useful life 5
years. The accumulated depreciation is the sum of depreciation up to and including
the year 5.

__ Initial asset value — 0
o Depreciation period
_ 3 1,000
s

Annual depreciation

= § 200

STRAIGHT LINE TO SALVAGE VALUE METHOD

The initial asset value is charged to
.depreciation at equal rates over the
‘depreciation period of the asset. At the
‘end of its depreciation period the asset is

U O W %ﬁm ‘assumed to have some salvage value.
o | o 1 e | 6 :Depreciation per year is allowed only on
1. 10 o P w0 ] ‘the difference between initial asset value
2 it e 329 ‘and the expected salvage value; it is
3 . 180 520 480 ! . ge .

AT e Y T T & rcalculated by dividing the difference by
3 180 20 &0 .the number of years of depreciation. The

i miege ‘total accumulated depreciation is equal to
mal depreciution " Demeion period_ } .the initial value of the asset minus its
e - salvage value.

In the example shown, the initial value of the asset is $1,000, the economic life is 5
years and the expected saivage value is $ 200.

(Initial asset value — Salvage value)

Annual d ciati = i i
nnual depreciation Depreciation period

$1.000 — § 200
5

= § 160

DOUBLE DECLINING BALANCE

S R S fThe rate of depreciation is determined for
; ——— teach year as by calculating the straight
‘line to zero rate and then doubling it. This
'rate is then applied to the book value at

vean mmﬁ:’“ L wele ) penecanes | "“u~ | ithe end of the previous period.
o ) T o 4 ' If

him i o R o i B e o e o o e 4 i

T o U e R o SRS BiEsccctll B
3 7000 = BE000 o B40.00 -~ O - 40000 |

N N R N [

{47 e T T e TR |
s 1B oo . 10000 | 100080 | |

PR P 25 T
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1
Annual Depreciation Rate, % = (2)[ — - ](100)
Depreciation Period

=2(-—;—)]00 =40%

The amount of depreciation declines with time as the book value diminishes. This is
an accelerated form of depreciation. Its advantage is the positive effect on cash
flow (lower taxable profit in the early years). If there is a requirement to set up a
depreciation reserve equivalent to the depreciation, in the early years the project
may not generate sufficient profits to cover the higher amounts of depreciation. The
method is justified in the sense that technical depreciation of assets is greater in
the early years.

The book value theoretically will never be reduced to zero, so that depreciation
could go on forever. To deal with this, usually the system is set up so that when the
straight line accumulated depreciation exceeds the accumulated depreciation
calculated on the basis of the double declining method the depreciation for that
period is, as a maximum, the straight line depreciation. In the example shown, in
year 5 the straight-line accumulated depreciation exceeds the corresponding value
for the declining balance method; therefore, the straight line depreciation (as a
maximum). In this case the available depreciation at the end of year 4 is $129.60,
so this is the amount of depreciation allowed in year 5, reducing the book value to
zero (book value should not be reduced below zero).

SUM OF YEARS’ DIGITS

r A \This is another form of accelerated
4 tdepreciation. In each year the allowed
- |depreciation is determined on the basis of
ithe remaining life of the asset as a

| vean | CerEagE | epwEciman .proportion of the total of the digits
| . ) [ T - ;represgnt'ing the years during the
e 1 :depreciation period. The formula is shown
] 1 33 | et ESTEY !
3 T 60,60 e \below.
T I T a0 {
4 [E T T 33338 - |The depreciation amount reduces each
3 wst | Towm | wme | . jyear, as in the double declining method.

gIn this method the value of the asset does
‘reach zero at the end of useful life.

Annual depr. rate, % = (Remaining life of asset incl. current year)

Sum of year's digit
Annual depr. rate, %
100

Annual depreciation = (Original value)

Depr. rate, year 2 = %(100)==26.6;67%

26.667
100

Annual depreciation = (1,000) = 266.67
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COMPARISON OF DEPRECIATION METHODS

EOMEARISONOHIDE RRECIATIONIN

DEPRGLIATION.. BOOK VRLUE F ASSET F
ORGIIL VRLUE Y080, 10 YEAR LI
ERRS DUTTS
1000 .
- = # S vmm
§ :
g ™ »W Lo
g TN e
g b e
it s -\
E o e
® 100 "
. T .
1 2 3 4 s € 7 e ° °
vEaR
- e ]

‘A comparison is shown of the book value
“of an asset with an original value of 1000
‘with a 10 year depreciation schedule.
‘Straight line to zero (SL) with
depreciation 10% of original value per
annum, Double Declining Balance (DDB)
‘with depreciation of 20% of book value
‘at end of preceding period per annum,
and Sum of Years’' Digits (SYD) with
‘depreciation according to the formula
‘described above.

" Although DDB shows the book value (as

a result of the cumulative depreciation) declining most rapidly initially, the SYD
method provides the greatest benefit over the life of the asset.

The DDB method switches to SL when the cumulative depreciation for DDB
becomes lower than that of the SL method. In this case this occurs in year 9 so
that the depreciation is 100 in year 9 and the balance of the book value in year 10
(less than 100).
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FINANCE

P B " 'Any investment project requires financing.
e tFinancial assets, funds and perhaps other
@M{m@@f 'financial instruments that comprise the
S T = ‘financial package, are primarily acquired
Ein exchange for some expectation of

& SOURCES . ireturn. The sources of finance (whether
¢ DEBT AND EQUITY ! ifunds, securities or in-kind) can generally
& CAPITAL STRUCTURE |  be classified as debt or equity.
: i [
? ¢ COST OF CAPITAL ) {Th hall
| ‘The prima challenges to project
> RIS B e 9 prol

‘'sponsors are generating funds in the
| : - ‘amount and at the time required and
P e e e — =L achieving maximum amount of coverage
for lender’s risk. The issues for the financial designer of the project are (1) the
sources of capital, the methods for acquiring debt and equity capital, (2) the capital
structure, and (3) the cost of capital.

Sources of capital have to be identified by project sponsors, lenders, equity
participants, grantors, suppliers and other institutions and individuals providing
financial resources to cover capital expenditures. Debt and equity capital is acquired
by the project when investors and lenders are identified and comply with their
commitments according to their respective shares of the total project and the
schedule of disbursements or contributions.

Debt and equity: Capital resources committed to an investment project must be
covered by financial resources in the form of debt and equity. Debt financing
involves borrowing and equity financing connotes ownership. The project incurs debt
by borrowing from lenders who are willing to finance part of the project in exchange
for future payments that consist of a rental price (interest) and the repayment of
principal. Interest, including the effects of fees and discounts, constitutes the return
to creditors.

The owners of the project contribute equity capital. There may be more than one
class of equity; for each class there is an expectation of return usually defined in the
articles of incorporation or in a partnership agreement. Ownership (equity) is
secured by infusions of financial resources to the project in the expectation of
dividends and other benefits in the form of financial surpluses accruing to them as
owners of the assets that can fuel the growth of the enterprise or that can be used
for other investment opportunities.

Capital structure deals with the types and proportions of financial capital used to
cover assets committed to the project. This can involve common equity shares of
one or more classes, each conferring certain rights and responsibilities to holders;
preferred shares that are usually more a form of debt as holders have no direct
claim of ownership of assets but usually stand first in line in case of liquidation; and
debt in the form of short, medium and long term loans and other types of debt
instruments such as bonds and debentures. The decision on the capital structure
usually hinges on the cost (actual or opportunity) of debt and equity. Debt is usually
preferred to the extent permitted by lenders when credit markets are soft (rates
and terms favourable to borrowers). Equity is preferred when the real (inflation-
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adjusted) cost of borrowing is high. Leveraging is the effect of employing debt to
exercise control over assets and would usually be employed when conditions for
doing so are favourable.

The selected proportion of debt and equity is a function of conditions imposed by
lenders, the situation in capital markets and the type of project these sources are
expected to finance. When the opportunity cost of equity capital is low (limited
opportunities for investment) higher ratios of equity to debt will be favourable.
Credit markets are affected by monetary and fiscal policy, so the cost of debt can
fluctuate widely.

Cost of capital employed is a weighted composite of the costs of each individual
source. The project should generate a return that is at least equal to the cost of
capital employed. Capital cost is twofold, its "rental” price and its consumption cost.
Capital is consumed as the covered assets depreciate in terms of utility and,
consequently, value. There is also the cost of employment of capital, a rental charge
by owners, who would profit by its employment in alternative uses.

Risk: Commitment of financial resources to a project is almost never without risk,
which arises both from error and the vicissitudes of nature. The expectations of
project financiers, whether lenders or owners, are strongly influenced by the level of
participation (what is at risk), the degree of risk and their particular tolerance for
risk. Available methods of risk immunization can help to alleviate what might
otherwise prove to be insurmountable barriers (see Risk and Uncertainty).

SOURCES OF FINANCE

'Project sponsors have a number of
‘options for raising funds to complete a
. ..project. The path of least resistance
Sa—— .dictates that traditional sources would be
T ‘approached first. Failing that, sponsors
-may have to become somewhat more
'creative.

ETraditional: Traditional sources of

"7 ifinance for projects are equity
. E contributions from the sponsors and
c e |borrowing from banks and private lenders.
=~ The investment package can sometimes
be broken down into increments that can be financed from different traditional
sources. One typical breakdown is to divide the project into long and short term
requirements. Typically working capital, or a portion thereof, is financed by
merchant banks, and long term financing is covered by commercial or development
banks.

ERE

ENEE S
¢ TRADITIONAL

- 1% INSTITUTIONAL

| & NON-TRADITIONAL

: e b
s e oo s e
<

& INNOVATIVE N

%

A e L R YR ewnoew R v

Institutional: Institutions controlling large pools of funds such as insurance
companies and pension funds can be approached, but tend to be conservative in
their portfolios.

Non-traditional: Project sponsors may have to become creative and look toward
non-traditional ways of funding their projects. One mechanism finding more favor is
leasing, which precludes the necessity for raising large amounts of capital but
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usually involves greater overall costs and lack of control over capital assets
committed to the project.

Innovative: Some innovative approaches can be pursued that offer attractions to
lenders such as floating rate instruments that transfer rate risk (usually tied to
inflation) to the borrower.

TRADITIONAL SOURCES OF FINANCE

.The financial structure of an investment
.package typically comprises both long-
‘term and short-term sources. Investment
‘projects are financed traditionally by a
combination of equity and debt. The
‘mechanism can be in the form of private

¢ EQUITY (ORDINARY, PREFERRED) , i

> SUBSIDIES, GRANTS ;placements or through capital markets.

¢ LOANS :

¢ SUPPLIER'S CREDIT 'Eauitv: i : :

o SHORT-TERM BORROWING ﬁ’ gérqulty Eg# tty ca;;ntal is thath.partT of
¢ INTERNALLY GENERATED FUNDS o inancing atl conrers ownership. he

RSOy

T . . ;}residual (or primary) class of capital is
’ : ;normally provided by the sponsors. Other
classes of equity participation, with
specified rights to profit distributions, options and warrants, voting privileges, and
other conditions, can be incorporated into the capital structure. Ordinary shares can
be offered to other participants through private placements or capital markets.

i
%
%
3
L,

Preferred shares provide a relatively secure return for conservative investors.
Project sponsors would issue preferred shares to attract needed capital that might
not be available otherwise. They would perhaps resort to this type of financing if
conditions are favourable, i.e. at relatively low cost.

Subsidies and Grants: In addition to contributions of equity and borrowings from
banking institutions, governments and other institutions interested in the economic
growth of a country or region can provide financing in the form of grants or
subsidies. Grants would ordinarily cover some portion of the fixed assets, and
subsidies applied to production costs.

A few words of caution on subsidies and grants. They often are in the nature of
equity contributions provided by governments and development institutions and
their acceptance confers a degree of ownership. In some cases subsidies or grants
are provided practically free of cost to the project and involve often complicated
bureaucratic clearances, the commitment of subsidies and grants should not be
relied upon. IN either case, provision for a bridge loan - funds that will bridge the
gap between the funds required and the amount mobilized - or some provision for
short term deposits should be planned well in advance to avoid project overruns due
to postponement or cancellation of subsidies and grants.

Debt: Loans from investment and development banks are generally secured for
covering the ‘permanent’ capital of the project. Investment bankers may also
participate as equity participants. In general, collateral coverage is required as
security for such loans. Development banks provide lower cost loans for preferred
industries and rely less on collateral security; lower cost to the borrower and risk
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are often covered by a greater degree of institutional monitoring.

Other forms of debt financing are possible. The project can issue bonds or
debentures (collateralised debt instruments) through private placement or credit
markets. The instruments would carry fixed or floating rates. The cost of capital
would include underwriting or placement costs.

Suppliers’ credit: Machinery and equipment, and even raw materials, can
sometimes be financed with credit lines offered by the supplier. Such credit lines
can be of long duration for capital items and of short duration for production. The
provision of machinery and equipment by suppliers in exchange for a programme of
future payments is another form of project financing. This is, in effect, a type of
credit much like ordinary borrowing. Payment schedules are based upon the value
of the equipment plus interest and other charges.

Short term borrowings: Short-term borrowings for ‘working’ capital (e.g. export
credits) are provided by commercial or merchant banks in the form of short-term
notes, credit lines, overdrafts or revolving credits Overdrafts provide essentially
credit on demand. Normally the credit line is limited to a balance specified by the
lender and depends on the creditworthiness of the borrower. Revolving credits are
similar, but are normally used for more cyclical requirements. A typical example
would be export credit in which the bank finances production of the order, and is
repaid upon delivery.

Generated surplus: Another major source of financing is internally generated
surpluses. These surpluses are the cash and other liquid assets that accrue to the
enterprise from operations. They can be used for financing the additional working
capital required as production increases from start-up levels to full production, or for
fixed investments (e.g. replacements or expansions).

NON-TRADITIONAL SOURCES OF PROJECT FINANCING

A number of financing options are
.available that reduce the amount of
'necessary capital mobilisation at the start
lof a project. When capital is scarce
;applying one or more of these options can
Einﬂuence the viability of the project.

!

PR @

' {% " SALE OF ASSETS
~ 14 FACTORING f

I, {control of an asset without laying out the
: ! cost at the beginning of the project. When
1@ EXPORY CREDIT FACLIES | ‘financial resources are scarce, this may be
‘ ° __ aviable option for acquiring at least some
—of the necessary plant and equipment.
Another incentive to lease is that it can have favourable tax consequences. Lease
payments are deductible as expense. As lease payments are generally greater than
the depreciation that would be allowed if the asset were owned by the project, they
will tend to lower the tax burden.

% ADVANCE PAYMENTS

i n 5
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Some of the benefits for the lessee:

e Leasing is roughly equivalent to 100% financing of a project asset and
requires no initial capital outlay on the part of the lessee.

» Leasing fees are fixed over lease life and do not ordinarily change with
inflation or price escalation.
Risk obsolescence is shifted to the lessor who is the owner of the asset.

¢ There can be some positive affect on earnings ratios - e.g. for a given level
of earnings the earnings:

» capitalization ratios may be higher than for the owned-assets situation.

Some disadvantages to lessee:

¢ The residual value of the asset at the end of the lease period reverts to the
lessor.

» The lessee’s flexibility in maintenance and servicing is reduced; servicing
requirements may not

s correspond to the schedule preferred by the lessee.
A lease is a senior fixed obligation and may interfere with the enterprise’s
ability to raise other
financial resources.
Prestige of ownership is lost. The assets can not be used to collateralise
loans.

e Leasing is usually considerably more costly than borrowing on a present
value basis.

Sale of assets: Funds can be raised by an existing enterprise through the sale of
assets. The main issue is whether revenue from the sale that is invested in the new
project yields more than the old operation. The assets may be under-performing or
those that command a high price due to temporary demand. This option should be
considered on the basis of the ‘with’ and ‘without’ situations. Without the sale the
assets produce a certain yield which may be foreseen to deteriorate over time. If
the assets are sold the existing operation ceases and the new project commences.
It is the difference between these two scenarios that represents the net effect of the
sale.

Factoring: Funds can be raised by an enterprise for other investments through the
sale of its present or future receivables to the financial institution with which it does
business. The agreement covers up to a fixed amount of receivables and up to a
specified date. The bank assumes the credit risk. Other services may be provided:
credit administration, accounting, and client selection. This option is not without its
costs. Normally the receivables are discounted by the bank and adjusted for the
possibility of bad debts, so that on a present value basis the arrangement is
favourable from its point of view.

Advanced payments: A third party, (usually a user of project output) makes cash
payments for assignment of a set share or right to purchase any part of the output.

Export credit facilities: Export/Import banks and other government export credit
agencies extends low interest loans, guarantees or insurance against production for
export. These agencies may also offer marketing services, trade information and
technical assistance.
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INSTITUTIONAL INVESTORS

Project sponsors may investigate
institutional sources of financing when
:significant amounts of capital are
‘required. These institutions would have to
‘be approached with presentations that
‘would not only explain business prospects
‘but that would alleviate major risk

st B o n e Rty e TR A .,,,]

‘¢ PENSION FUNDS

¢ . LIFE INSURANCE

COMPANIES _concerns.
o Q'qu“m"“ ‘ ‘Pension funds and life insurance

© - SOCIAL SECURITY FUNDS companies: These institutions control

: i large pools of financial resources that

must be invested to cover the benefits to

retirees and policyholders. These entities may place funds directly in investment

projects, but generally seek rather secure opportunities with well-established

companies for expansion and modernization projects. For this reason, such financing
would generally not be available to fledgling projects/sectors with higher risk.

Lo o e

Mutual funds: Mutual funds are pools of capital resources that are securitised. The
fund issues shares to raise financial resources that are then invested. The
investments can be of various classes: aggressive, growth, growth and income,
conservative. Some of the aggressive funds are used for venture capital, seeking
promising high risk-high return projects in which to invest.

Social security funds: In some countries social security funds are managed by an
entity that seeks to place these funds in relatively secure equity positions. These
funds are generally not available to risky fledgling projects/sectors, and particularly
highly leveraged projects. A typical pIacement would be a revenue-generating
infrastructure project.

INNOVATIVE DEBT FINANCING

-1Project designers and sponsors may have
j - 'to look toward non-traditional sources of
" - +finance when all else fails. Some of these
“!'mechanisms are intended to shed or share

FLEXBLE MATURITY LOAN (FML) |

:; GRADUATED PAYMENT LOAN (GPL) i - risk by financial institutions.
| @ SHARED EQUITY LOAN (SEL) 1,’ . ) _
. # PRICELEVEL ADJUSTEDLOAN (PLAL) . - Flexible maturity loan: This type of loan
.4 TRANSFERABLE LOAN INSTRUMENT (TLY) - I is, in some ways, similar to an ordinary
i4 REVOLVING UNDERWRITING FACILITY (RUF) | lannuity type loan. The absolute level of
-4 FLOATING RATE NOTES (FRN) oo i - debt service payments remains constant
* mmnomsmnc;\mm " J ‘but there are periodic adjustments in the

R e s Ay S SR P

‘|proportions of principal and interest
covered by each payment as conditions
change in credit markets. When rates rise, amortization (principal) is reduced and
debt maturity increases accordingly. With a sharp increase in rates, if payments do
not cover interest on the existing principal, lenders add new principal to the loan
balance. This eliminates the need for rescheduling the debt.

S w
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Graduated payment loan: In this scheme debt service payments vary according
to the enterprise’'s revenue stream. It is possible to have negative amortisation
during early phases, i.e. the principal balance increases as debt service payments
do not cover both interest charges and principal. Most debt servicing occurs when
the project is fully on stream with a normal revenues.

Shared equity loan (profit sharing loan): The lender provides below market
rates in return for an equity share in the enterprise (equity sweetener or equity
kicker). An additional inducement for the lender is direct participation in project
management, especially in regard to recording and distributing profits. Foreign
lenders need some risk security, such as protection against the possibility of
nationalization that would preclude repatriation of profits or capital.

Price level adjusted loan: As a2 means of protecting against the risk of inflation
the lender seeks to maintain the real value of the outstanding principal in relation to
price index. The borrower wants to index on sales revenue or prices of project
output as this will tend to maintain the real level of profit; the lender wants indexing
on her/his home country Consumer Price Index (CPI) to maintain the real rate of
return. An advantage to the lender in adopting the borrower's point of view is that if
the adjustment is tied to sales revenue (to borrower's benefit) the loan is more
likely to be serviced on schedule.

The arrangement normally calls for a spread over the real (inflation-adjusted)
interest rate fixed by negotiations between parties.

Transferable loan instruments (TLI): TLIs standardise the system of
transferring lending commitments from primary to secondary markets. It provides
an option to international lending institutions to convert loan commitments to one or
more transferable instruments, thus extending the range of their portfolio. The TLI
has a single repayment date, usually aligned with one of the scheduled repayment
dates.

In the illustration (see Related Documents) the arrows represent the flow of
funds. The red arrows represent the sale of TLI's to banks and the take-down of the
loan by the project. The lender repays the TLI's basically with the loan repayments.
Creditors have great flexibility in managing their assets. Buyers of TLI's (particularly
second and third tier banks) are attracted by the short-term, small denomination,
tradable paper.

Revolving underwriting facility: An underwriting syndicate, comprised of a
number of lending institutions, extends a fixed sum for fixed period of time. The
syndicate commits to providing funds for duration of facility. The borrower draws
down the funds by selling, at buyer's option, three or six month notes. The notes
are marketed by the syndicate, taking any unsold portion on its own books. The
borrower has access to long term funds, but at a cost iower than the normal rate on
long term instruments. The total cost to the borrower consists of the note discount,
the spread in the note (lender's 'commission’ consisting of the difference between
the rate on the note and the rate to the borrower) and underwriting fees for the
paper.

Floating rate notes: These are debt instruments that are issued by the borrower
(e.g. the project). They carry a current coupon payment that is periodically adjusted
to some standard such as LIBOR (London Inter Bank Offer Rate). FRN's place the
rate risk upon the borrower. Lenders are thus inclined to accept lower rates.
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International syndicated loan: For large projects funds can be provided by a
syndicate consisting of a number of private banks. One or more banks acts as the
lead manager of the syndicate. A proposal of the syndicate specifies the terms and
conditions of the loan, which can be the basis for negotiations between the parties.
Risk is spread among syndicate members.

STRUCTURE OF PROJECT FINANCE

~ The project’s financial designer has to
‘determine an  appropriate financial
.structure, the combination of equity and

] Preprogection  goypy |1 debt that will cover needed assets. A
R g“""“’“’"“ ~_ balance sheet, a financial snap-shot of a
1 fx [ _project at a point in time, describes the
'Investment | LONG-TERM | |3 structure of assets and how they are

o 48 = -+ 1| LIABILITIES | | - : o

/ N | covered by a combination of debt and

I -equity.

; 58] vl working Covkel ;. Short-term finance | | 4 a

s OO e faaes . Curvent liabilities | 4 T

| o T - Fixed assets: For the new venture fixed

I e SR H e "~ assets are committed plant and facilities.

"""""" Pre-production expenditures, including
any interests accumulated and capitalised during the construction phase, are usually
considered part of the investment package as there are otherwise no funds available
to cover them before the revenue-generating phase.

Current assets: Current assets represent another part of the investment package.

Long-term capital: Equity and long-term financing generally are used to cover the
cost of fixed assets and the working capital margin.

Short-term capital: Current liabilities and short-term financing are used to cover a
part of current assets.

Working capital, the difference between current assets and current liabilities, has to
be covered by long and short-term finance. A part of working capital, usually
expressed as the working capital margin, is included as part of the long-term
capital. The remaining part of working capital can be financed with a line of credit,
perhaps an overdraft facility. However the cost of such a facility can be higher than
long-term debt from development banks.

In the illustration the long-term capital covers fixed assets, pre-production
expenditures and working capital margin. Short-term capital including short-term
finance and current liabilities covers the balance of working capital.
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DEBT FINANCING

A form of capital financing: Investment
projects are usually partially financed with
‘debt capital. For any form of capital, the
cost is at least twofold: the capital must

B
ot o
Dﬁ; >

o A FORM OF CAPITAL FINANGING ‘be repaid and there is a charge for its
_ rental. There may also be other charges

¢ INTEREST OR RENTAL COST '‘nominal rate. The rate of inflation in the

i HAR! ; . .

; . :Sﬁ'?&?%“:ﬁiﬁ GES -designated and local currencies may play
+ DISBURSEMENT SCHEDULE :
o REPAYMENT SCHEDULE ‘a part. A common advantage of the use of

H
|

+ CHARACTERISTICS » i and fees that increase the cost from the
|

.debt capital is that interest paid is a tax-
rdeductible expense.

Leveraging capital with debt, or trading on equity, has its advantages so long as the
project can earn more than its cost. However, excessive use of debt financing
increases risk.

Interest or rental costs: The defined rental cost is interest, usually a percentage
rate applied to the unpaid balance at the end of the period prior to that for which
the interest is charged. Typically a rate is specified on an annual basis, with charges
based on the equivalent monthly or quarterly rate.

Defined service charges: Fees and other charges are sometimes added to the
cost. There may be placement fees or commitment fees. For example, if the nominal
annual rate is 12 % the monthly rate charged is 1%. Premiums may be required for
early redemption. In this way the actual percentage rate (APR) is higher than the
nominal rate. These costs are often tax deductible.

Real cost of debt: The real cost of debt can be approximated by comparing current
values of receipts with current values of payments and adjusting for inflation. This is
discussed further in the section on Cost of Capital. A simple approximate
relationship that does account for interest but not for fees and other charges is to
reduce the nominal interest by the average rate of inflation in the denominated
currency.

Disbursement schedule: Term loans are usually taken down by the debtor, or
disbursed by the lender, according to a disbursement schedule. In some cases the
lender is willing to allow the borrower to take down the loan as needed, so long as
interest is paid on the outstanding balance. The disbursement schedule is often
predicated on conditions such as the requirement that all equity be committed to
the project before disbursements of principal. Borrowers may have to secure
regulatory approval or disbursements may be phased according to percentage of
work completed.

Repayment schedule: Timing and amounts of principal and interest payments are
usually prescribed by the lender. Typical schemes are (1) constant principal per
period, (2) annuity type with fixed payment amounts and (3) a negotiated plan
based upon the capacity of the borrower to repay.
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AMORTIZATION OF DEBT

- Constant Principal: The total debt is
.divided by the total number of periods or
_installments in which the debt is to be
amortized. Interest is not considered for
this purpose. The principal is repaid with
= P interest payments based upon the unpaid
¢ CONSTANT PRINCIPAL Lo balance at the end of period prior to the
P ‘payment.

1° ANNUITY
14 NEGOTIATED PROFILE. JAnnuity: The total debt and interest is
: o e w emeeed - FEPAId in equal installments. The interest

fcomponent is built into the repayment
“installment. In the initial years as the
principal amount is high, the interest component in the annuity payment would be
high. Gradually the principal component increases and the interest component
reduces in the instaliment, while the total of principal and interest remains constant.
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Negotiated Profile: This form of amortization of debt poses fewer problems for the
borrower. The repayment schedule is negotiated with the lender according to the
capacity of the borrower to repay. Cash flow accruals over the project life can be
used in these negotiations. Repayments may or may not include the interest;
however the interest accrues and, if not paid, is added to the principal balance.
Generally borrowers and lenders discuss the cash flow statement in detail; after
detailed negotiation, the repayment profile is fixed. One special type of profile loan
is an agreement to pay a lump sum at the end of the loan period. Interest would
ordinarily be due during the grace period.

CONSTANT PRINCIPAL

~ 1In this amortization scheme the total loan
-amount is divided by the number of
;installments on the loan to determine the

T WW - periodic payment. In!:erest is generally
; . & B louul o baen . ipaid on the outstanding balance at the

: T Mhee e end of the period preceding the payment,
IExample B., = 1ooo,N ™ 10, rs 10%! The repayment profile covers only

- R S s principal repayments. For example, a loan
PRI 100 mg G ;m ~ ‘amount of $ 1,000 with repayment in 10
2 oo ... ... ¢ iannual installments requires a repayment
L:'"me'w&w R iof principal of $100 in each of the
. . Yearl  Year2 ... Year1d . ifollowing ten years (unless a grace period

.._ S e et bt et i e is g ranted ) .

Interest payable on the unpaid balance, assuming the entire loan is taken down at
the end of the year preceding year 1, is 10% of $1,000 or $100 for the first year,
10% of $900 or $90 for the second year, and so on. Interest not paid can, according
to agreement, be added to the principal. In such a case interest would accrue on the
principal balance plus the capitalized interest.

In some cases the borrower is granted a grace period, with principal repayments
starting at a designated point in time. Usually the interest is payable, however,
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ANNUITY

~ This method for repaying debt involves a

‘ ! ey

? 1 ANNUITY repayment in each period that is constant,

; p-g, 10 consisting of both a principal repayment

‘ G+ - | ‘and interest on the unpaid balance. The
; gf‘mmmt 'principal is adjusted so that the total
1r° intorest e ‘payment is fixed.

' PHindpal : i
. Principal, inumber of periods based upon the initial
Intarest Interast | - .balance, the interest rate and the number
[ Interest ;of periods, as shown. The proportions of
Yeor 1 vear 2 R .principal and interest within each

|

|

| :

| pencgst! - 4 - ‘The formula is developed for a finite
|

|

|

instalment vary. In the early periods the
amount of amortization is relatively small, while interest is high. The principal
payments increase as the outstanding balance diminishes and the interest portion
declines.

No provisions are made in this formula for charges other than interest.

PROFILE

:Lenders and borrowers are not well served
when loans are in default. One way to
avoid problems associated with early cash
flow constraints (learning curve
phenomena and market penetration) is to
consider designing the repayment

pRINEIoAL .o schedule in accordance with ability of the

T o ‘project to service its debt. In the

wrerest i T ‘negotiated  profile the amortization
: ! schedule is fashioned in accordance with
! [vear 1 |[Year 2 ... Year10 | ,

'the amount of free cash flow generated by
ithe project (cash flow after necessary
‘capital investment requirements are

satisfied).

The amount of repayment should take interest payments into consideration. If
payment of interest in the early project stages is precluded by the plan, perhaps it
can be capitalized by adding to principal balance.

When conditions warrant, and to minimize early cash flow constraints, a grace
period may be granted in which only interest payments are due.

In the illustration the principal payments are designed around the cash flow plan.
Interest is due and payable on the unpaid principal balance at the end of the period
preceding the payment.

One type of profile loan is the lump sum payment. In this scheme the repayment of
principal is at the end of the term of the loan. This is sometimes called a balloon
payment, which may or may not include capitalized interest accumulated during the
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time the loan is active. After the loan is taken down there is a one time repayment
at the end of a designated interval. In some cases the agreement can call for small
periodic principal and interest repayments during early periods with the major
repayment at the end of the term of the loan. The advantage to the project is relief
from heavy debt servicing requirements in the eariy stages when cash constraints
are usually problematic.

GRACE PERIOD

e "< " To relieve the pressure on project
L sponsors in the early going, as production
= GRACE PERIOD inefficiencies are gradually reduced and as
§ IERER e ‘markets increasing respond to the

© POSTPONEMENT OF PRINCIPAL project’s output, lenders may grant a
REPAYMENT . period of grace, or a moratorium on
© BASED UPON CASH FLOW CONSTRAINTS ° ‘repayments for a defined length of time.
‘6 INTEREST DURING CONSTRUCTION f
CAPITALIZED - - Postponement of principal repayment: The
* m-rsnsswumeopzurme pmxse ’ -start of principal payments is postponed
| - L.RAYABLE o . - for a designated number of periods.
S T N I £ " v " ‘Usually the grace period defines the

o

amount of time from the first
disbursement to the first repayment of principal. For example, for a project with a
one year construction phase, if the loan is taken down initially at the start of the
construction phase with a two year grace period, the first repayment would be due
at the end of the first production year or the beginning of the second.

Based upon cash flow constraints: The length of postponement of principal
payments is based upon the ability of the project to generate sufficient cash to
service the debt. Without a moratorium on repayments a project would often lack
the capacity to cover its internal cash requirements. Sponsors may then be required
to expend scarce resources and energy seeking short term financing to cover cash
needs.

Interest during construction capitalized: During the construction phase the project
generates no cash inflows and usually has limited ability to pay even the interest on
the loan. Financial institutions may be willing to capitalize any interest that is due
during the construction phase, adding the amounts of interest to the principal as
they become due. This compounds interest payments for the sponsors, but is often
the only way to cover these expenditures. Such capitalized interest can usually be
amortized for tax purposes after the commencement of production.

Interest during operating phase payable: Although principal repayments are waived
during the period of grace, interest on the unpaid balance after commencement of
production is usually payable.
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EQUITY FINANCING

~ Equity is usually the part of capital
financing brought into the project by the

L/ FINANGING E .owners. Sometimes lenders swap debt for

, _equity either as an investment promotion

| |® CONFERS OWNERSHIP OF ASSETS .measure or because it seems to make
! i+ CLAIM ON PROFITS igood business sense. Equity finance has
! | B laim t fits, but the last right
: + CHARACTERISTICS ‘total claim to profits, bt g

- Dividends over assets, i.e. the residual value after

~ No assurance of redemption : . .

' | paying off all the creditors.

| ¢ ORDINARY SHARES

? | _PREFERREDSHARES = | %Confers ownership of assets: An equity
p ~ 'position confers ownership of project or

T T e e s e e enterprise assets, other than those assets
that are leased. Equity usually involves the issuance of shares in the enterprise.
How much ownership is conferred for a given amount of equity depends on
agreement between all shareholders or partners.

Claim on profits: Equity represents a claim on the profits of the enterprise. In
some cases any distributions from available funds are limited to the amount of profit
for a given period or retained in previous periods. In some business environments
there is no link between profits and distributions.

Characteristics: Dividends are returns to holders of equity from the cash
generated by a project or enterprise. Ordinary dividends are not fixed; the amount
and timing is usually the prerogative of a corporate board of directors, or in the case
of partnerships by common agreement of the partners. Ordinary dividends are paid
if sufficient funds are available. The entire profits earned by the firm are not
generally declared as dividends; some amount is retained in the project as reserves
for future investment or for other purposes. Shareholders’ equity and wealth is
thereby increased.

Unlike debt, there is usually no assurance of redemption of equity, unless by prior
agreement between the owners. Development institutions sometimes participate as
equity holders with the proviso that their stake will be retired at a future date.
Shares of equity are normally traded in established markets or between individuals
at mutually agreed prices between buyer and seller.

Ordinary shares: These shares confer ownership of assets and rights to profits.
There may be more than one class of ordinary shares within a given enterprise, with
the rights and benefits of ownership determined by agreement. In some cases
shares are non-voting or carry differing dividend entitiements.

Preferred shares: Generally dividend payouts to preferred shareholders are a fixed
amount per share that is set at the time of issue.

Preferred shares are more akin to debt than equity. Preferred equity has a right
over profits and assets before ordinary common equity holders can exercise their
rights. In case of bankruptcy preferred shareholders are first in line (after creditors)
for redemption of the share value at the time of issue.
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DEBT vs. EQUITY

; < The characteristics of debt and equity

e financing are summarily compared. The
comparison can be helpful in deciding on
financial leveraging - proportions of debt

N and equity used to finance the project.

i 2] 2 ST | The major differences are as follows (only
SERVICE RATE FIXED | UNCERTAIN : )
T e T ordinary equity is considered):
feuinciemoiits - 7 Ro Tl TTves ] \
REDEMPTION/REPAYMENT | MANDATORY UNCERTATN Service rate: Debt is usually assigned a
LIQUIDATION PREFERENCE | VES NO fixed service rate; floating rates are
{CLAIM ON NEYWORTH _ ko Y sometimes specified as a risk transfer or
- o o ‘'sharing device. There is usually not a

fixed rate for equity; the return generally
depends upon profits and the policies of the project management.

Service preference: Creditors have preference in regard to debt service; their
claims are usually satisfied before payment of dividends to equity holders.

Claim on profits: Creditors have no claim on profits, which accrue only to equity
shareholders.

Redemption/repayment: The repayment of principal to creditors is mandatory;
infusions of equity usually have no such claim to redemption. However, in the
secondary markets equity can realize its investment at the prevailing prices to be
paid by new investors.

Liquidation preference: In case of liquidation creditors stand in line before equity
holders for repayment of loan balances and interest due. Equity holders have no
such standing, with the exception of preference shareholders, whose demands are
satisfied before ordinary shareholders.

Claim on net worth: Equity holders have claim to the accumulated wealth, or net
worth, of the enterprise. Creditors have no such claim of ownership.

FINANCING CONSIDERATIONS

oy

“Lending institutions tend to try to
‘maintain conservative portfolios. They
igenerally prefer to extend credit to secure
‘clients or to clients who can obtain the
‘backing of secure guarantors. Even
'development banks seek to minimize the
'risk of defaults on servicing of debt.

|

. JThird party guarantees: A common
i iform of risk avoidance for lending
i linstitutions is the third party guarantee.
‘The guarantor agrees to back up the

; . R
“ & “Risk SPREADING

Y e M O RTIUE C
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lender in case of default, in some cases with collateral. The guarantor may agree to
act as the customer of last resort, taking control of unsold product inventory and
maintaining the revenue stream so that debt can be serviced.

Comfort letters: Lenders will sometimes respond favourably to comfort letters,
endorsements of the borrower by substantial entities with resources at their disposal
that are far in excess of the amount of the loan, short of an ironclad guarantee, but
implying that support will be offered as a last resort.

Coverage for lender’s risk: The most common form of coverage is collateral,
pledges by the borrower of assets that will come under the control of the lender in
case of default. Sometimes the assets of the project can represent all or part of the
collateral. A problem is that fledgling industries are seldom in control of many
valuable assets. Sometimes borrowers have to pledge personal possessions, such as
land, homes and other things of value.

Risk spreading: Risk avoidance is a priority of most financiers. Some risk-
spreading devices have been discussed under innovative methods of financing. One
method is to issue floating rate instruments, shifting some or all of the rate risk to
the borrower. Syndicated loans spread the participation and risk among a number of
financial institutions. Lenders can add premiums to riskier parts of the portfolio to
compensate for some percentage of defaults. Insurance is available for some types
of risk.
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COST OF CAPITAL

. To understand the concept of capital cost
(it is useful to think of capital in its
.economic sense - resources employed for
‘the generation of future benefits. The
'project employs capital resources in the
form of buildings, machinery and

| @ CAPITAL DEPLETION : ‘equipment, transportation and

- = |¢ RENTAL COST , ! communications  facilities. These are

* |4 WEIGHTED AVERAGE COST basically physical entities that must follow
. Lﬁ;MARGINA&(}PfIW R ‘the laws of nature - with use they tend to

{ R

. deteriorate.

4 = Bl

“Capital depletion: The employment of
capital, therefore, has a built-in cost of depletion or degradation. Eventually the
buildings, machinery and equipment will lose their effectiveness to provide the
function for which they were originally intended. Eventually they will have to be
retired, dismantled or discarded. This is the justification for technological
depreciation and its economic counterpart.

Rental cost: In addition to the depletion cost, capital usually has a rental cost.
Owners of capital resources expect a reward for foregoing their use in favor of the
project.

Capital transfers are usually executed through monetary exchanges. Sometimes an
investor provides in-kind capital in the form of good or services. Normally funds are
provided in the form of equity or debt and converted to capital resources by the
project. The providers of equity and debt expect to be compensated for their capital
contributions by the return of their capital plus the rental price. The project, in turn,
expects to receive the monetary equivalent of the capital invested plus, at the very
least, the rental price of that capital.

To be more precise, an investor placing funds at the disposal of the project does so
with the expectation that the monetary capital will be fully returned and in addition
the investor will be compensated with a rental amount, or rate of return. The
expected rate of return is usually based upon the investor’s opportunity cost - the
return that could be realized, and that would have to be foregone, if the funds are
invested in the project. This would ordinarily be the best alternative opportunity.

For an ongoing enterprise contemplating a new investment, the balance sheet
provides the breakdown of the existing ‘permanent’ capital structure. This can
consist of capital stock, retained earnings, reserves, and medium-long term debt.
The cost of capital for the project, if it is to be internally financed, is the combined
cost of all sources of finance, i.e. the weighted average cost of capital.

For the project to be viable it should generate a return (over and above depletion)
at least equal to the (rental) cost of capital. Conventionally the ‘cost of capital’ is
understood to be the rental cost. The challenge, or hurdle rate for the project is the
cost of capital.
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Weighted average cost: For a new project each investor (or class) has a
particular expectation. Equity participants seek an adequate return on their equity
and lenders an acceptable rate of interest. For each of these sources the project
should have a rate of return at least equal to the provider's expectation. The cost of
all sources can be combined in the form of a weighted average, which then becomes
the hurdle or challenge rate of return for the project. It is acceptable for investment
only if the project can generate return at least equal to the cost of capital.

Marginal cost: The weighted cost of capital for the enterprise might be
considerably different from that of the current market. If it is heavily influenced by
historical costs (large proportion of fixed interest loans) and the enterprise seeks
outside financing when rates are changing, then it might be prudent use the
marginal cost as the discount factor.

COST OF EQUITY

-Equity funds committed by a project
.sponsor have a cost, both to the investor
“:and to the project. Equity holders expect
'to be fully compensated by the portion of
'profits that they receive and the stake

R

Wﬁﬁﬁﬁms‘% GPPORTUNITY GOST | |that they retain in the enterprise.

¢ BENEFITS FORGONE IN BESY | E

ALTERNATIVE OPPORTUNITY i - .
! iBeneflts forgone in the  Dbest
R on. /\OH INVESTOR OR | lalternative opportunity: When an
- ALTERNATIVES | linvestor commits funds to the project, the
s R T RN~ ~ —.—.. | opportunity to invest in an alternative is
|foregone. This is the opportunity cost of
“equity. As in any other commitment of
capital, the equity contributor would have expected full compensation for the
original equity plus a reasonable rate of return based upon what is available in the

best alternative investment.
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Differs for each investor or institution: The opportunity cost differs for each
person / institution because the available alternative opportunities and risk
tolerance differ. Alternatives and risk tolerance are not necessarily independent.
Each investment alternative has its particular types and levels of risk. Risk averse
investors will forego opportunities for aggressive but risk-laden projects, or in some
cases insist on a higher risk premium than a more aggressive investor. Their normal
rate of return expectation is usually more modest than for aggressive investors.

From the enterprise point of view the cost of new equity capital for a project would
be the portion of dividends, claim on generated surpluses and residuals accruing to
the new investor (perhaps reflected in the market value of equity shares). The
equity participant would expect that these accruals would match or exceed her/his
particular opportunity cost of capital.

Preferred equity generally has a defined cost. The amount of dividend per share per
time period is usually specified when such shares are issued.
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COST OF DEBT

A cost is incurred by the project on issuing
debt instruments to raise capital. The
‘actual cost of debt is not necessarily the
interest rate payable at regular intervals
,to the debt providers.

‘As explained further in Time Value the
‘real return for the lender, and cost to the
‘borrower, can best be determined using
discounting methods, the discount rate
v % s s that equates the present value of post tax
i e . oo interest and  principal  repayments
T T T S e e (redemptions) with the net proceeds to
the project on issue of the debt. In other words, the future payments to the creditor
must compensate the infusion of capital plus its rental price. If third parties are
involved (commissions and fees) the borrowers rate and lenders rate are not
necessarily the same.

An approximate formula for calculating the cost of debt in terms of a rate per
annum is presented. The total cost for the project consists of interest and principal.
I(1-T) is the post tax interest payable, where I is the interest payable per annum
and T is the income tax rate (interest is normally deductible as an expense and thus
the post-tax interest is relevant). P is the amount of proceeds realized by the
project from the debt issue and F is the amount payable on debt redemption. In
case of a bond issue normally the redemption price is equal to the issue price. On a
callable bond the redemption may have a premium to compensate bond holders for
the shorter (forced) maturity. The term in the denominator (n is the number of
periods or years before the issue matures) is the average debt outstanding.

As a simple example, consider the case that the issue and redemption price is the
same. This is typical of bonds that are held to maturity (the original term of the
issue). P = F and the formula shows that the post-tax interest rate [I(1-T)]/P is the
cost of capital. As the redemption price is reduced the cost of capital will also
reduce.

COMPONENTS OF COST OF DEBT

L |When debt is incurred the borrower
S - receives funds and then commits to
.imaking payments to the creditor. For a
‘note covering the debt there would
.,normally be interest payments and
-:repayment of principal when the note
‘lcomes due. There are a number of other
*\charges and devices that affect the actual
4§cost to the borrower.

O T S awow e 3
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Interest: This is the rental charge for the funds placed at the disposal of the
borrower. The charge is paid usually at a defined time interval, by month, quarter,
year or other time increment. It is usually expressed as a percentage of the
outstanding debt balance at the end of the previous period. Normally payments are
due at the end of the period.

Commissions: These are one time payments to the lender or to brokers or agents
for services, usually for arranging the loan agreement or for underwriting a debt
issue.

Fees: Special charges to the borrower that can be based upon commitment (portion
of the loan dedicated to borrower’s account but not disbursed) or for placement of
the loan. Some of these fees can be in the form of "points" (one percent) of the
total loan amount.

Discounts: Rather than receiving the full amount of principal, the lender sometimes
discounts the loan by a percentage of the principal so that the borrower receives
less than the principal. At maturity the full amount of the loan or note must be
repaid. U.S. treasury bills, for example, are discounted to the bill purchasers who
receive the full face value of the bill at the maturity date.

Redemption premium: This is the difference between the amount of the loan or
note and the total payment at the time of maturity of the loan or note. The amount
can be positive or negative. If positive it represents an additional cost to the
borrower. Typically issuers of callable paper enhance the attractiveness by offering
premiums over the par (issue) value. To enhance the attractiveness of publicly
issued debt instruments the issuers (debtors) often have to sweeten the reward to
lenders (purchasers) by offering discounts and /or redemption premiums.

Maturity period: Except for revolving credit lines, most debt instruments have
maturity dates, a point in time when the principal must be redeemed or repaid to
the lender. United States Treasury bills, for example, typically have maturities of 3,
6 and 12 months and notes 2, 5, 10 and 30 years.

WEIGHTED AVERAGE COST OF CAPITAL

[ e . :The cost of capital is a benchmark for a
GHIEEDRAY, 22185 'project. If the project is able to generate
K,=K,(-TW,+KW, ‘benefits equal to or exceeding the cost of

K Weightedc;stéf' 'M'% |capital it is usually considered a good
o P Icandidate for investment (see Criteria vs.
K, Costof debt, % ‘ ‘Indicators. If there is more than one
K, Costof equity, % ‘source of capital employed in financing a
T  ‘Tax rate, %/100 project the cost of capital is a composite
‘W, Weight of debt, 051 - ‘of the costs of the individual sources. The
W, Waight of cquity, 051 : |formu|a shown is a way of combining the
W+ W =1 _ |returns on each source to determine the
LosT e e iweighted average cost (rental cost only).

‘The cost for each source is multiplied by
their respective weights in the total capital of the project. If the cost of debt is tax-
deductible its cost is commensurately adjusted for the after-tax situation. Otherwise
the tax adjustment term would have to be excluded. The weighted average cost of
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capital is the cost of debt (tax adjusted) muiltiplied by the weight of debt in the
capital structure plus the cost of equity multiplied by the weight of equity in the
capital structure.

There is not necessarily one cost each for debt and equity. If there were more than
one source for either debt or equity, the best approach would be to add terms in the
equation for each independent source. The sum of the weights would always have to
equal one (1).

For an existing company the cost of equity is derived from the breakdown of
Shareholders’ Equity in the Balance Sheet. This may consist of a number of items:
capital stock, preferred shares, retained earnings, reserves. The cost for each
individual source should be ascertained. Either the actual cost (say, for preference
shares) or the opportunity cost can be determined. If the project is to be financed
with new equity the opportunity cost for the new investors would have to be
considered. A similar situation may exist in regard to debt. The cost of each source
(e.g. accounts payable, overdraft, loans, notes, bonds, debentures) would have to
be ascertained and inserted into the formula.

Another factor to be considered is the assumption on weights. The traditional
weighting system is based on book value (balance sheet amounts) but market value
of the capital or the financing plan weights may also be considered. For example,
the par (or book) value of common shares is often much different from the market
value. In fact in securities markets the capitalization of an enterprise is usually
calculated as the market value of common shares outstanding.

An example is provided in Weighted Average Cost of Capital, see Related
Documents.

SIGNIFICANCE OF COST OF CAPITAL

'Standard for appraising investment
‘proposals: The cost of capital is a
‘benchmark (discount rate) for financial
‘appraisal of investment projects. The rate
" lof return on the investment can be
.compared with the cost of capital. A

@ STANDARD FORAPPRAISING . iproject can be considered favourably if the

. . WVESTMENT PROPOSALS 'return on investment exceeds the cost of
‘e - DESIGNING FINANGIAL STRUCTURE (capital used in its financing. This is
(v L LEVERAGING) ©

L
G T T

o e o

‘discussed further in Financial Criteria.
P - 'Designing financial structure
- "(leveraging): The cost for each source of
available capital can provide guidance on the most favourable capital structure for
the project, i.e. the proportions of equity and debt to be included in the total
investment package. Decisions on capital structure can be refined by considering
the costs of the various capital sources: leveraging, or employing high proportions
of debt to finance favourable investments considering their tax advantages, or
reducing risk with higher proportions of equity capital.
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FACTORS AFFECTING COST OF CAPITAL

.Capital markets are often the reference
.for the cost of capital. For example, rates
of return in credit markets are sometimes
rused as the basis for determining criteria

- 'for investors (see Financial Criteria).

| BASIC RATE OF RETURN :
'The cost of capital in the marketplace is
i@ RISK | 1affected essentially by three factors:
, [ INFLATION L ,Basic rate of return: In both credit and
lequity markets there is an expected rate
[of return on investment. Equity markets
T "generally have higher expectation of
return. However, over the past centuries the nominal rate of return on industrial
investment throughout the world has changed little. The average nominal price /
earnings ratio (the inverse is the rate of return) over that period is about 10 or 12
with increases to 20 and decreases to 6 or 8 at times. The nature of investments is
a factor. Investments can be classified basically as aggressive, growth or income,
with respective decreasing expectations of return. In credit markets the nominal
expectations, in terms of rates of return, are lower, mainly because there is lower
risk (discussed below).

i

Risk: A second factor in the cost of capital is risk. If the environment of capital
markets has high economic or political risk investors seek higher rates of return as a
hedge against calamity. A risk premium is added to the nominal rate.

Inflation: Expected rates of return in capital markets is affected by inflation, which
tends to erode the purchasing or economic power of future earnings. The result is
that an inflation premium is also added to the nominal rate of return to compensate
for the decrease.

To express this relationship, perhaps a bit too simplistically: C=B + R + 1

C - nominal market cost

B - basic expected rate of return
R - risk premium

I - inflation rate
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COST OF PRODUCT SOLD

Requirement for operating funds: The
-application of cost of products sold in
planning an investment project is to
estimate the outflows associated with
- . © _‘procurement of goods and services
‘ : ~ ' ‘required for production and sales. It is
.REQUIREMENT FOR OPERATING FUNDS; 'also needed to estimate the requirement
~ and i of working capital.
I - ASCERTAINING PROFIT MARGIN b
‘ <o s o f .Basis for determining profit margin:
An estimate the cost of product sold is
necessary to complete the projected
“income statements that are used to
determine profitability and tax liability for each operating period to the planning
horizon and acceptability of the post-tax profit to the stakeholders. For this purpose
estimates of cost of product sold are inserted into projected income statements. The
systems of accounting and the resulting taxation should be in accordance with the
standards of the host country.

fu

COMPONENTS OF COST OF PRODUCT SOLD

For project planning purposes the
- production costs of goods and services
:produced and sold are estimated for each
‘period. The effect on cash flow of changes

: EZi‘Zen‘L“.?memmm in inventory (materials, work-in process
% RovALTES 0 ‘ ;and finished goods) are dealt with
LABOUR: - - . : i ; i
FAGTORY OVERHEADS separately in the projected financial
T Epre o ORI ‘statements.
ADD  ADMINISTRATIVE OVERHEADS - -
ADD. DEPRECIATION 8 WTEREST |
. PRADULTION LOST The following items generally enter into

ADD * SALES & DISTRIBUTION COSTS ithe estimates of cost of products soid (the
L5 L7 GOSTOPPRODUCTSOLD . . . .designations of Factory Cost, Operating
== Cost, Production Cost and Cost of Product
Sold are based upon the structure in UNIDO Manual for the Preparation of Industrial

Feasibility Studies, 1997, and can differ according to local accounting standards) :

Material: All direct material costs including the cost of procuring the direct
material, e.g. cost of freight and handling.

Factory Supplies: Auxiliary materials used for producing the products such as
chemicals, additives, oil, grease, etc. as well as utilities such as electricity, fuel,
water, etc.

Spare Parts: Spares used to maintain and repair production machinery.

Repairs and Maintenance: Costs associated with keeping the plant and machinery
in good operating condition - can include labour and materials costs needed for the
repairs and maintenance.
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Royalties: May be required if the project has acquired licenses to use patented or
unpatented technical know-how, processes or any other assets.

Labour: All direct labor costs (labour that enters directly into production). Indirect
labour costs are included generally in overheads.

Factory overheads: Costs not directly traceable to the product but incurred at the
factory level, e.g. factory security systems, air conditioning and heating, salaries of
supervisors.

Factory cost: The sum total of the above items can be designated as ‘factory cost’

Operating cost: Administrative overheads, e.g. salaries of administrative staff,
expenses related to business administration, are added to ‘factory cost’. The total is
designated as ‘operating cost’.

Production Cost: Depreciation and finance charges (interest and fees) are added
to 'Operating Cost’. The total is designated as ‘production cost’.

Cost of Product Sold: Sales and distribution costs, e.g. advertising, sales
commissions, maintenance of delivery vehicles, are added to ‘production cost’. The
total is designated as ‘cost of product sold’.

The cost of products sold is comprised of the financial outflows in payment for
acquiring resources utilized in creating the project’s output as well as sales and
distribution costs. In the conventional accounting system of an ongoing enterprise
the cost of goods sold is determined by accounting for all of the related materials
and services that are associated with production and then adjusting these outlays
for changes in inventory (an increase in inventory is deducted from the total outlays
to arrive at the resource utilized in producing the goods that were actually sold).

FIXED AND VARIABLE COSTS

i Identification of production costs as fixed
or variable is necessary for profitability
and breakeven analyses. Some items of
, _ o costs are neither fixed nor variable, but a
[o FIXED COSTS ARE CONSTANT FORALL acTVITY ~ | |combination. Others have their own cost

LEVELS FOR A PERIOD OF TIME pattern with respect to activity level.
© VARIABLE COSTS VARY WITH LEVEL OF ACTIVITY

1o VARIABLE COSYS NOT NECESSARLYLINEAR-sem. | |Fixed costs are constant for all

VARIABLE COSTS / ‘activity levels for period of time: The
© DISTINGTION IMPORTANT FOR PROFIT ESTIMATES AND | ;term ‘fixed’ in this context signifies a cost
~FROFIT SENSTTIVITY TO CHANGES INVOLUMES .-~ 'that is independent of the level of activity.
Examples of fixed cost are salaries paid to
administrative staff, depreciation and
rent. They remain relatively unchanged over a significant time, perhaps to the
planning horizon.
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Variable costs vary with level of activity: These are costs that vary directly with
the level of activity. ‘Variable’ implies linearity of cost, i.e. the cost increases
proportional to the level of production. When there is zero production ideally a
variable cost would also be zero. Examples of variable costs would be raw material
cost, packing material cost and labour (in some situations).

Variable costs not necessarily linear (semi-variable): Some variable cost
elements may be non-linear with respect to level of activity. The consumption
efficiency may vary according to level of operations. An example is fuel used to fire
a gas turbine. The consumption per kW output varies according to the load level,
reaching its maximum efficiency near full load conditions.

A fixed number of workers may be retained regardiess of production level and
additional workers taken on as production increases. Other examples of semi
variable costs are electricity and telephone, where the cost remains fixed for certain
consumption levels but varies with increase in consumption.

Distinction important for profit estimates: The exercise of identifying costs as
fixed and variable is important for profit projections and sensitivity analysis.
Marginal cost (the cost of producing one more unit of output) is important for
decisions concerning optimal production plans.
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FINANCIAL STATEMENTS

" .Information concerning the project’s
‘resource and financial flows are organized

N@’ﬂ’&?@ﬂ@?ﬁ@ § Ein the form of financial statements, which

iprovide concise static (at a point in time)

’ .

| | BASES FOR ESTIMATING % ‘and dynamic (temporally panoramic)
| ’ WchAPTORSC’FF'NANC'AL | views of the projected status of the
' N ER,FORMANSEM I prOJect They describe the relationships of
] R B iassets, liabilities and ownership, income
i ¢ Duancesuesr i;and outlays. Projected lndlcgtors of
| ¢ CASHFLOW STATEMENT * {ﬁnancial performance can be der.lved from
i ; :m B j éthese statements that form an important
; — e ‘part of the basis for the decision by
o i el G OONSOFS. ON Whether or not to go ahead

with the prOJect

Income statement: The income (profit or loss) statement provides a periodic
(usually annual) view of results from operations and other sources versus the
exploitation (production) costs. The difference is profit, the basis for determining
taxes on income of the project. Another feature of the income statement, and what
essentially justifies its employment, is that depreciation and amortization (of
intangible assets) are included as costs of operation. While these do not represent
real flows of resources or funds, they do affect taxable profit and tax liability, the
salient information provided by the income statement. Consequently the income
statement is essential for an accurate estimate of the flow of funds and resources,
which is the primary means of assessing the viability of the project from the
financial point of view.

Balance sheet: The projected balance sheet provides a projected snap-shot or
static picture of the enterprise at points in time. Normally the balance sheet is
developed on an annual basis, and states the status at the end of each fiscal year. It
includes an estimate of fixed and current assets and how they are expected to be
financed with debt and equity. In each year assets and liabilities are assigned their
then estimated current values; assets, for example, the initial cost less any
accumulated depreciation. Ownership, or net worth, at any point in time is the
difference between the estimated values of assets and liabilities.

The statements of funds (cash) and resource flows, conventionally identified
as cash flow statements, are of prime importance in project appraisal. They
register the projected movements of cash and resources caused by the project.
Normally, these statements involve inflows and outflows, the net determined as the
difference between the totals of each provide a dynamic overview of the project that
is most useful for assessment purposes.

These statements are related to the projected Income Statement and Balance Sheet
so that they should be mutually consistent. For example, the projected net cash
surplus in the Cash Flow for Financial Planning at a point in time should be identical
to the value shown in the Balance Sheet. If not, there is an inconsistency in the
accounting that should be corrected before proceeding to the appraisal stage.
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Cash Flow for Financial Planning indicates for each period (construction,
operation, decommissioning if applicable) the inflows and outflows of resources and
funds in monetary terms. Its purpose is the financial design of the project. The plan
is viable if sufficient liquidity is maintained so that there are funds available that are
adequate to meet all financial obligations during each project period to the planning
horizon.

The following statements concerning the flow of resources and funds, all expressed
in monetary terms, are intended to assess the viability of the project in regard to
return on investment. The results are discounted to determine Net Present Value
and Internal Rate of Return, which are then compared with criteria of investors and
other parties with a stake or other interest in the project.

Cash Flow Statement (to calculate return on total investment): This
statement shows the periodic commitment of resources and the generation of
output, expressed in monetary terms. These are the flows related to productive
operations (not financial flows). It is used to indicate how effectively the resources
committed to the project are able to generate benefits in the form of real output. Its
use is the dynamic equivalent of EBITDA (earnings before interest, taxes,
depreciation and amortization), a static measure of performance used widely in
investment appraisal. Whether or not income taxes (a financial flow) are included in
the plan is a matter for discussion; in its most essential form they should be
excluded.

Cash Flow Statement (to calculate return on equity): This statement shows
the periodic flow of resources and funds, identical to the cash flow for financial
planning In this respect, including the financial flows. The periodic net flows,
expressed in monetary terms, are essentially the benefits (possibly negative) to be
realized by the proprietors, or equity participants in general. Their cost is their
equity contributions, shown as outflows in each period that they are to be
committed. The purpose is to assess the efficacy of the project as an investment
from the point of view of the equity participants.

Cash Flow Statement (to calculate return for a partner): Each partner to a
joint venture has a particular stake and benefit pattern that emerges from the
financial plan. The flow plan is similar to the return on equity, but includes only
those elements of the total picture that are provided by, and accrue to, the
particular partner.
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FINANCIAL STATEMENTS AND THE APPRAISAL PROCESS

. Financial appraisal is the ultimate purpose
.of preparing financial statements. The
process begins with the preparation of
.pro-forma financial statements covering
ithe entire life of the project to the
'planning horizon or any fixed number of
f;years based on the requirements of
ifinancial institutions. These financial
{statements reflect the estimated financial
.performance of the project leading to
lidentification of indicators of financial
Eperformance, which may be used to
compare the expectations of the various

sources of finance.

Financial statements are organized compilations of estimates on the status and flow
of resources and funds committed to and generated by the project. They are used to
assess the status of the proposed project at points in time and over the entire
temporal panorama of the planning horizon. Typically income statements, balance
sheets and several types of cash flow tables are developed for project analysis.

Information for generating financial statements is derived from estimates of
investment costs, production costs, sales revenue (and other sources) and project
financing.

Financial statements provide (essentially) financial pictures of the proposed project,
but perhaps more important are the means of developing indicators of performance
that are used for financial appraisal of the project. Appraisal is the process of
comparing the projected performance indicators with criteria of sponsors and other
interested parties.

Financial statements are built around numerical estimates of values and flows
expressed in monetary terms. The physical entities and phenomena behind the
numbers are not quite so definitively known or understood as recording of values
might imply. In fact, all processes, and particularly those that are to occur only in
the future, are subject to uncertainty. When the financial statements are created it
is incumbent upon the analyst to have an idea of the degree of uncertainty
surrounding any and all of these predictions. This is essential for analysis of risk, the
likelihood of an undesirable outcome. Each of the project’s elements are
independently subject to uncertainty, and considered conjointly provide a means of
assessing the possible range and likelihood of outcomes that are of concern to
investors.

Each of the financial statements focuses on elements of risk: the income statement
and cash flow table for financial planning - on performance risk, the balance sheet
showing investment in assets - on business risk and liabilities, and financing of the
assets - on financial risk. Risk and uncertainty analysis is discussed in Risk and
Uncertainty.
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INCOME STATEMENT

'For a new investment project the income

statement presents the projected results

Projected periodic results from operations of operations during a given period. An

s o SeptemberZux ~ “ongoing company might include sources of

Lo TOTALCONE - wwe | revenue and expenditures not connected

O 5478 . with operations. The income statement is

. e cble conts e o . .based upon proje.cted revenues and

 MiSShmeoss . % . axpenses for the period.

e Adminintration 62,000 .
Sopwcmn ¢+ Tmg ¢ e |

T Y s . am © One issue to be regarded is the method of

S IEOMEICORPORATE) TAX briord , accounting used in statement preparation,

HETEROA e e - B cash or accrual. In the cash method, the

~statement would reflect all cash inflows
and outflows for the period. The accrual method includes any income and expenses
incurred, but not necessarily transacted financially, during the period. Which method
is better for a particular project is a matter for the analyst. Certainly the accrual
method reflects a more accurate picture of actual transactions and flows,

As the income statement includes non-flow items such as depreciation and
amortization, and does not include flow items such as principal repayments, its
principle utility for project analysis is in the determination of taxes payable. What is
of greatest importance to prospective investors is the flow of resources and funds,
as discussed in the section on Financial Indicators.

Income and its associated financial indicators are widely accepted in the investment
community as measures of performance. In this respect it provides useful
information to prospective investors for comparison against benchmarks for the
industry. Financial appraisal depends greatly on the data provided by the income
statement. One commonly regarded indicator based upon the income statement is
break-even, the level of operations at which revenues just cover total expenses
(fixed and variable). This is discussed further in Static Indicators.

Some caveats in the preparation of the income statements (for each period of the
production phase). Revenues should be projected conservatively considering the
nature of the industry and possibility of any cyclical fluctuations. Estimates of
operating expenses should provide for escalations (relative price increases when
constant pricing methods are employed - see Financial Criteria).

In the illustrated income statement the revenue from sales is reduced by operating
expenses for the period to determine operating profit, which provides information
regarding operating efficiency.

Of major significance in the income statement is the determination of taxes payable.
Both depreciation and interest are normally deducted before taxes are determined.
In the illustration all operating costs plus depreciation on the assets of the project
are deducted to determine Operating Profit. The cost of finance (interest on debt
and fees) for the period is then deducted from Operating Profit to arrive at earnings
before taxes. Taxes are then estimated at this level and deducted to arrive at the
net income.

In some countries there are restrictions on the payment of dividends based upon
net income, while in others it is only the availability of funds and the discretion of
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directors that determines dividend policy. In fact, it sometimes happens that
enterprises pay dividends when there is both insufficient earnings and cash, by
borrowing funds for the purpose. Income that is not distributed as dividends is
added to reserves.

A distinction should be maintained between earnings, or profit, and cash flow, which
is sometimes estimated by adding depreciation and amortization to net profit. With
accrual accounting this may be an oversimplification. Free cash flow is a further
refinement, with provisions for investment deducted.

BALANCE SHEET

P - 'The projected balance sheet is a
i 3 ' ‘statement of information on the financial
| | Afinsncial snapshotat 31 Decomber 2cxx | Position of the project at a point in time.

:It is typically generated at the end of the

B St A, e s oo i ou 5

|~ EREE LA - : fiscal year. In project analysis it is useful
T ASSETS s 000 g“"l‘m“ nmo - to develop the balance sheet at end of the

?m AR . Podm son - iconstruction phase and for each of the
‘ ‘ operating periods.

me LONG-YERM LIARILITMES t
A ant s Bqup, 108,000 L,ong-orm defi 20,000 {
| OherAssols 5000 | SHAREWOLDERS BOUITY |
; Capitat ctock 9000 |

i

(- Retained vamings won | .1The projected balance sheet provides

| TOTRCKSSNTHIRY ] TOTALUAS Ve ®W_ financial information on the values of
| assets, liabilities and the net worth of the
' — project. The balance is between the value
of all assets on the one hand, and their financing on the other. The net asset value
is covered by a combination of liabilities (short, medium and long-term) and
shareholders’ equity or net worth.

The projected balance sheets provide information on the value created by the
project for the equity holders, shareholders’ equity or net worth, and also measures
the quality of the assets. For example, the type of financing covering assets is a
measure of stability - fixed assets covered with short-term borrowings is a sure sign
of distress. A distinction can be drawn between shareholders’ equity, essentially the
book value of shareholders’ ownership, and net worth, more likely a current or
realistic valuation based upon the actual values of assets and liabilities. Book values
often do not reflect replacement or market value. This distinction is not universally
adopted. :

By whatever name, the shareholders’ stake in the enterprise is indicated by the
difference in value between the assets and liabilities. The equity position can be
comprised of capital stock (the value of shares as paid by the original shareholders),
retained earnings (undistributed profits) and various reserves such as sinking funds
and reserves for depreciation. In some countries the depreciation expense must be
matched by a corresponding amount (or some derivative thereof) converted to
depreciation reserve. Aside from the capital stock the designation and amounts of
equity components is largely a bookkeeping exercise. No funds change hands when
retained earnings are converted to reserves, and vice versa.

Book value, or shareholders’ equity per common share, is of interest for sponsors
when contemplating disposal of shares. Often market prices of shares are tied to
this indicator.
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CASH FLOW STATEMENTS

‘These projected statements form the core
‘of project financial analysis. They are the
source of static and dynamic indicators
= . that are essential for project appraisal.
! They include the flow of funds and ‘real’
. , :resources. Real resources are goods and
io CASHFLmsrAremENTS(NPVaudmR) ‘ ‘services used and generated by the
L .

i
1 CASH FLOW FOR FINANCIAL PLANNING

- TOTAL INVESTMENT ‘project. In all cases the flows are

- EQUITY ;
B expressed in monetary terms.

o o pepeo " o o«

at - ]

.The cash flow statements are related to
S / ..+ . ithe other financial statements: Income
T T e e e e Gtatement and Balance Sheet. The three
statements should therefore be mutually consistent. For example, the projected net
cash surplus in the Cash Flow for Financial Planning at a point in time should be
identical to the value shown in the Balance Sheet. If not, there is an inconsistency in
the accounting that should be corrected before proceeding to the appraisal stage.

Types of Cash-flow Statements:

Cash Flow for Financial Planning: All flows are included, real and financial. Real
flows represent the values of resources used and generated. Financial flows are the
capital inputs, repayment of debt and disbursement of dividends. The net cash flow
for any period can be positive or negative. This statement provides information on
project liquidity, i.e. whether enough funds are generated (internally or externally)
to cover the financial needs of the project over its lifetime. For the project to be
financially liquid the cumulative cash flow should be non-negative in all periods.

Cash Flow Statement - Total Investment (NPV and IRR): This statement
includes only the operational cash flows (see OCF, Dynamic Indicators) caused by
the productive operations of the project, e.g. investment outlays, operational costs
(raw materials, labour, etc.), revenues from sales. It is used to indicate how
effectively the resources committed to the project are able to generate benefits in
the form of real output. Whether taxes should be included is a matter for discussion
(see also Static Indicators, Debt Service Coverage Ratio). Flows induced by
financing of the project (loan disbursements, repayments, interest, dividend, etc.)
are omitted.

Cash Flow Statement - Equity (NPV and IRR): This statement includes both
"operational cash flows" and flows caused by external financing - loan
disbursements, repayments and interest. From the financial flows equity payments
are deducted and dividends added back.

Cash Flow Statement - Partner (NPV and IRR): A statement can be prepared
for each partner in which the relevant flows for that partner only are shown. These
flows should include capital outlay of the partner (as an outflow), dividend
payments, a share in post-dividend cash surplus or deficit for each period and a
share of residual value as inflows.
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CASH FLOW TABLE FOR FINANCIAL PLANNING

{ S A R In the example the sources and uses of
| [ ey - fUNAS @Fe@ shown for each period. In this
i : =» | case the first two periods comprise the
Z7 . construction phase, building and
{commissioning the plant. Basically capital
‘funds flow in and cover the outlays for
| Jwcian " IR LR | R {capital facilities. Interest is payable during
B e Sy S 1§ w~~3 construction and usually is included in

@l I
i mum 5 = E.: .:.': E‘Epre-prodl:lctipn expenditures (part of the
} e W increase in fixed assets in this example).
é [YoTaL outRow T = ) m GH
iw“‘m":;ﬁm s | In the operating periods sales revenues

i
i
|
{
i
i

“and other income appear as inflows.
Outflows include incremental current assets, operating and marketing costs,
interest, taxes and payment of dividends. A surplus of 47 and 154 are generated in
years 2 and 3 respectively. In the last period n, which might be the year beyond the
planning horizon, provision is made for the residual value of all assets (minus
outstanding liabilities). Although these assets and liabilities might not actually be
liquidated, their values should be inciuded for reasons related to determination of
performance indicators as discussed in Dynamic Indicators.

The last line shows the cumulative buildup of financial surpluses. As discussed in
Dynamic Indicators and Criteria vs. Indicators, the cumulative value is an indicator
of financial liquidity.

DISCOUNTED CASH FLOW TABLE - TOTAL INVESTMENT

%The return on total investment, a measure

; — ‘of how effectively the resources
| [ G vers 1 Vel ] ] v C s | committed to the project are employed, is
§ T —— 2 ) S | M ‘determined by analyzing the resource
TR o 2 N - sl flows. For this reason this type of analysis
MBIOUA, VAL o L 9 |1 BN . .
Vatie, B 5w m) | IS quasi-economic. In the form shown, the
URES OF CARH (ORITR.ONG . .
AR W RS R I 3 7 5] flows are equivalent to the Operational
T e . St—-mr~—m— ¢ | Cash Fiow (see Dynamic Indicators, OCF).
MARYCETIG COSTS. . s £ )
INTEREST ‘%I [£2) tz '_g§
AT 1A YO ) ) Although this analysis deals essentially
5 . .
TR, ST I with flows of real resources committed to
= o "'vs"the project (land, buildings, machinery

T and equipment) the values are expressed
in monetary terms. The values of resources used in production and the output
generated are similarly expressed.

Comparing this example with the cash flow for financial planning, all of the financial
flows are expunged - the inflow of capital funds, interest, loan repayments and
dividends. Income tax is highlighted. Although these taxes remain part of the flow in
the example, eliminating taxes would conform better to the idea behind EBITDA, the
static equivalent used in financial markets to assess the efficiency of employment of
capital resources. However, the OCF may be more appropriate for some indicators,
for example the Debt Service Coverage Ratio described and further discussed in
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Static Indicators. In all cases OCF as defined here is used to derive the dynamic
indicators for return on total investment (see Dynamic Indicators - Return on Total
Investment).

Another technicality is the inclusion of financial transactions such as changes in
receivables and payables in the incremental working capital (current assets and
current liabilities). Ideally this analysis would only include changes in physical
inventories. From a practical point of view the financial increments usually do not
much affect the analysis and are traditionally included.

When financial transactions are excluded the investment in assets appear as
outflows. Positive values during the production phase represent the net benefits
generated by the assets. Some production periods might show negative flows, which
signify that the resources generated are less than those employed in production.
This is (or should be) quite rare.

In regard to the last line, cumulative flow, the significance is the coverage of
resources committed by resources generated or created. The point at which the
value changes from negative to positive (generated resources match committed
resources) is the payback period (see Static Indicators, Payback Period).

DISCOUNTED CASH FLOW TABLE - EQUITY

;The concept of cash flow can be applied to
;analyze the perspective of investors. From
the point of view of an equity participant
1 (an owner) funds are fed into the project,
i which presumably commences to function
it - financially according to plan. What is the
‘plan? It is basically the cash flow for

X gl
I ——— o it 2 ‘financial planning. This is presumabl
P Yy

. SPERATIRS COB TR ! [] L L AR 1 .. . g ta i ik .
s coe el s s w778 viable if it is adopted - it is this plan upon
oy T T T BTG aml aml e I, . .

L AU R Wi ! 'which the position of investors collectively
[ oiviios s sf—ul &[5 can be analyzed. The costs and benefits
Emmgm.%: ) .that are described in this plan accrue to

ULATIVE CAYS FLOw av0) | "(so0y; sam ] fswyl T F

‘no one but the owners.

In the example, the cash flow for financial planning is the starting point. The
numbers in the example are slightly modified to reflect the capital inflow as partly
equity and partly the take-down of loan principal. To derive the position of the
equity participants it is necessary to consider the equity contributions, from their
point of view, as outflows. This is effected by deleting the values of equity input -
equivalent to subtracting these values in each period from the net flow. Another
slight modification is that dividends are also excluded, as the project should be
‘credited’ with having generated dividends. In any case the recipients of dividends
are the owners, or equity holders.

Inflows and outflows are designated in this case as benefits and costs from the
owner's perspective.

The net effect is that the contributed equity appear as outflows and all of the net
flows of the project, with the exception of dividends, as inflows. Some of these
values may be negative, signifying that for that period benefits did not match costs.
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Similar to the return on total investment the cumulative value indicates the point in
time at which benefits match costs.

One factor that bears mentioning at this point, and which will be expanded upon
later, is that in the business environment there is a fundamental assumption that all
available funds are destined for reinvestment and not for consumption. If this is not
a valid assumption, special considerations must be employed in the assessment of
the project.

DISCOUNTED CASH FLOW - JV PARTNER

{Each partner to a joint venture is party to
~lan agreement on ownership and
. iparticipation. A partner may contribute

e A 'some proportion of total equity but be
s oo G T ver T Tves] (granted by  agreement some  other
LT T T R s & w,""m|  proportion of ownership or shares.
4V PARYHEIR'S SGNARE (B0%) ¢ [} %3 a4 129
Wmm"mcﬁmwm" whins  F 6 L] & -3 M; h ’ .
- T R In any case, the partner’s perspective can
T N | 1be analyzed in a manner similar to that

]
T PARTRERS ERFY )
[T R PR T ?WD w7 w| |for the combined equity participants. The
| |Cmamaammaenex . ea]  om Gas @es,  YHipgrtner is responsible, in effect, for a
| : given percentage of the costs and the
’ ' recipient of and agreed-upon percentage
of the benefits (usually the same percentage as costs).

In the example the starting point is net flow from the cash flow for financial
planning. The total equity contributions are 400 in the first year and 200 in the
second. The JV1 is to contribute 60% of equity and will have 60% stake in the

enterprise (60% of the ordinary shares), but by agreement will receive only 50% of
the dividends.

The JV partner’s position is then determined as follows:
Inflow: 60% of net flow (including salvage value) plus 50% of dividends.

Outflow: 60% of equity investment.
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STATIC INDICATORS

-Indicators of predicted financial
_performance of an investment project are
‘required to assess its financial viability.
‘Indicators can be classified into two broad
categories: static and dynamic. Static
.indicators are  essentially financial

. MEASURES OF PREDICTED: ‘snapshots, or measures of the predicted
PROJECT PERFORMANCE AT - 'state of the project at discrete points in
. POINTS.N TIME C ‘time. Dynamic indicators are temporally
.8 sy © + © ipanoramic, taking into account in a single
i s ‘measure the predicted performance over

R - 'the entire span of the project’s life to the
- e --- planning horizon.

Static indicators are more familiar to most investors as they are utilized widely in
capital markets for appraising the value of financial instruments, both debt and
equity.

These indicators are divided into three categories: rate of return, financial ratios and
risk indicators. Indicators of existing enterprises are not always an appropriate
benchmark for a new project. Markets have a way of swinging between extremes of
pessimism and optimism, so that the ratios and other indicators can easily lose their
significance. If such benchmarks are to be used, they should be averaged over an
extended period (e.g. moving average) to remove cyclical extremes.

TYPES OF STATIC INDICATORS

'In project analysis only a limited number
of the many ratios utilized in the financial
P “"world are applicable. Most indicators of
’%ﬁg&%’w ' °  'this type have the purpose of detailed
© oz eauItYT Y " " .analysis of an ongoing enterprise. Here
o FINANCIALRATIOS. . . . . . . .the intent is to assess the viability of an
- PROFITABILITY RATIOS 'investment proposal.

- ACTVITYRATIOS |
. S RISK . ;%Investors are generally interested in
. = PAY BACK PERIOD . .. -lexpected returns and on the risks
e BATIO .+ associated with realizing the expected
N v ‘returns. Static indicators can be derived

- 'from financial information dealing with
each of these concerns. They have the advantage of simplicity but the disadvantage
of limited applicability for a new investment; the analyst is confronted with the issue
of what point in time provides the most representative indicator.

Rate of return: These are measures of the effectiveness of committing resources
to the project. The return on investment deals with all of the committed assets; the
return on equity is concerned only with the owners’ capital contribution.
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Financial Ratios: These ratios measure profitability with regard to sales revenues
and turnover of inventories and receivables. Another measure looks at sales
revenue in regard to assets, i.e. the effectiveness of assets in generating sales
revenues.

Risk-related: Three types of indicators are used as risk assessment tools. The
payback period indicates the length of time necessary to recover the investment;
leverage and liquidity ratios are measures of the survivability of the enterprise in
regard to meeting financial obligations; break-even is an indicator of the degree of
safety of the operating level in regard to operating loss.

Break-even is not presented here as it is covered in some depth in the section on
Risk and Uncertainty.

RATE OF RETURN

|These are measures of the effectiveness
tof committing resources to the project.
{The return on investment deals with all of
¢ - - Ithe committed assets; the return on

: equity is concerned only with the owner's

%capital contribution.

§

RETURN ON INVESTMENT

|Return on Investment (Rol) is defined as
the ratio of annual net profit to total
: capital invested. For appraisal purposes
o RATIO OF ANNUAL NET b e this ratio would bg calcqlated for each
PROFITPLUS INTERESTIO .+ pgyypn . iyear to the planning horizon. The total
W chpm oninvesTMeny . (capital invested should include fixed
¢ taseouronoptratons  (ReI) | iassets, pre-production expenditures and
e . , T working capital

! ot £ o . o
! i m%nm{M) i . iThe ratio is determined by dividing net
o \ Towlmatmet j  profit after tax plus interest by the total
e adjustedtortax? _ _ {invested capital. The rationale for adding
back the interest is that the indicator is

supposed to be independent of financing considerations.

Whether or not interest should be adjusted for taxes by the factor (1-T), where T is
the tax rate, is a matter of preference and practice extant in the country. Adding
back the interest multiplied by (1-T) rather than the full amount of interest in each
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period takes into account the reduction in taxes resulting from the deductible
interest expense.

The data necessary for calculation of this indicator is found in the income statement
(profit) and in the balance sheet (initial investment).

Rol can be used in comparing mutually exclusive projects competing for the same
investment. For independent project appraisal Rol provides an indication of the
project’s capability to provide returns sufficient to meet the cost of capital invested
in the project.

As it is a static indicator covering only one project period, the question of which
period is representative has to be resolved. Usually a period is selected for which
production has reached normal full production levels.

RETURN ON EQUITY

"7 'Return on Equity (RoE) is defined as the
‘ratio of the annual net profit for equity

o o . ;holders to the total equity invested in the
. ‘project. The data for ROE is taken from
D ‘_,' ,‘:o"&%”‘:#’.‘i““” ‘the financial statements - profit from the
SNPLERATEOF RITVIOY [ EQUITY INVESTED lincome statement and equity from the
o ARer): S ore D PN AND 'balance sheet. RoE is based upon profits
©oE ' / <. CAPITALACOUNTS  and  not dividends. The planned
e B e ‘distribution, and the rate of return based
koE,% i N&pmﬁt) § : gupon dividends, is another measure that
O‘{?MW f . imay be of concern, particularly for

preferred shareholders. The rate of return
,,,,,,,, ibased upon dividends may be higher or
lower than RoE depending on the planned dividend policy.

w =

RoE provides a basis for assessing the project in relation to the cost of capital of
equity investors. As a static measure covering a single operating period, the same
problem exists as with the Rol - which is the most appropriate planning period to
select. One possibility would be to take an average, but perhaps a better approach
is to select a representative period, one in Wthh the planned level of production is
at the full planned capacity.

A similar approach can be used for determining the RoE from the point of view of a
partner. In this case the profit and equity wouid be the partner’s share of each.
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FINANCIAL RATIOS

Values of financial ratios are derived from
data in the financial statements (Net
Income Statement, balance Sheet and
Cash Flow Statements). In financial
analysis, it is usual to refer to several well-
known ratios that facilitate the analysis of
the project and comparison of alternative

configurations and other projects.

|
|

_ éThe most frequently used ratios are
- discussed.  The computation of these
ratios alone would little serve the purpose
T e o e Sof - project appraisal, if their significance
were ignored. Ratio values have to be evaluated in the light of the characteristics of
the corresponding industry, the type and scope of the project and the country of
investment.

PROFITABILITY RATIOS

Profitability ratios indicate the relationship
of profits and sales. These ratios are used
to assess the effectiveness of planned
operations. They are particularly useful
‘when compared with data from other

GROSS PROTIT MAROIX - SEERATE0 PROFTT.

NETSALES ( enterprises in the same or similar
CTATING MARN  BLVNU . GPEAATING COSTS "~ ‘businesses, as these margins vary among
industries.

¢ ., NBT INCOMB_(FROFIT_AFTER TAX)
NBT PAOAT MARGIN « - ST

Gross profit margin: This is an indicator
! ‘ - of the effectiveness of the production
* {operations. The numerator is the
— -~ operating (manufacturing) profit, which is
the margin of sales revenue over operating cost. Basically the indicator shows what
proportion of sales revenue, after accounting for operating cost, is available to cover
cost of finance and tax, and to provide profits.

i

Net profit margin: This indicator deals with after-tax profitability, so all costs are
included. The numerator is profit after tax and the denominator is the sales
revenue. As a measure to be compared with a benchmark for project assessment
the net profit margin is a good indicator of profitability if a representative planning
period is selected. It does not have a consistent relationship with the cost of capital
for assessment purposes. Typical margins among industries vary widely. High
quality, low volume products generally have higher margins while high volume
products such as consumer staples generally work on smaller margins.
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ACTIVITY RATIOS

Some ratios dealing with operations may
be of interest to project designers. These
activity ratios, or turnover ratios, are
‘indicators of the relation of project

| v whwover G gmcwe ‘variables and sales revenue (turnover).

v Sales Revénue
assET TNV iRatios that are perhaps of greatest

m‘”fjm“’w“’m x;.&sg?mmmz .interest at the design stage are the
uecervm:scomcnwwemoa ﬁ%ﬁ%ﬁﬁ' ‘inventory and asset turnover.
-Inventory turnover: This is an indicator
R O IR : -of the rotation of inventories in relation to
o T T the costs embedded in products sold. The
ratio, sometimes called the stock turnover ratio, measures the rate at which
inventory is converted into sales. Average inventory is the average of opening and
closing inventory.

Using the cost of goods sold rather than sales revenue as the basis for the
calculation gives a clearer picture of the number of inventory rotations per year. If
this ratio is low it may indicate a need to look again at the inventory policy adopted
in the project plan.

For an existing enterprise the inventory turnover ratio reflects the efficiency of
inventory management of the firm and the velocity of working capital cycles. A high
inventory turnover may mean that management is efficient. However, it is not
always good to have a higher inventory turnover as chances of stock outs and
attendant loss of sales and goodwill are increased. Among the activity ratios, this
ratio has a significant role as it can influence many policy decisions, e.g. purchase,
- sales and credit policies and investment in storage facilities.

The inventory turnover should be the weighted average of the inventory COT's.

Asset turnover ratio: The asset turnover ratio indicates how efficiently the assets
are employed to generate sales. A meaningful indicator is calculated by dividing the
total sales (at full capacity) by initial value of assets. The higher the ratio the better
utilization of the assets from this point of view. Comparing the total assets
committed to the project with the sales revenue is useful mainly to compare with
similar enterprises. As a stand alone indicator it is not very meaningful, as the value
of assets compared with sales varies widely among industries. A higher ratio is more
desirable as it indicates generation of greater sales revenue per unit of asset, i.e.
more efficient use of assets.

For an existing enterprise the ratio may help in influencing decisions on investments
in additional assets or perhaps increasing the number of production shifts.

The receivables turnover ratios are useful for designing the project’s credit policy
and also to estimate cash flows from receivables. They should reflect or confirm the
policy or assumptions on receivables included in the project plan.
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Accounts receivable turnover: This indicator measures the number of rotations
of accounts receivable (debtors) during a year. A meaningful indicator is calculated
by dividing total sales (at full capacity) by average receivables. Perhaps a more
appropriate way to calculate this ratio is to use credit sales rather than total sales, if
such data is available. A high turnover in receivables is desirable as it would reflect
a short collection period and reduced need for short term financing.

The accounts receivable turnover should be equal to receivables COT.

Receivables collection period: This indicates the average age of receivables, or
the average number of days for collection. The total accounts receivable is divided
by average daily sales or average daily credit sales (if available).

The receivables collection period and the accounts receivable turnover are related:

Number of Days in Year
Accounts Receivable Tumover

Receivable Collection Period =

" RISK-RELATED INDICATORS

The pay back period indicates the length
of time necessary to recover the
investment. The leverage and liquidity
‘ratios are measures of the survivability of
‘the enterprise in regard to meeting
“ifinancial obligations.

PAY BACK PERIOD

‘Payback period is the time required to
recover the original investment outlay
through the annual cash flows. It is a
measure of project risk. As the more
distant future increases uncertainty, some
: . TIME  REQUIRED  TO investors seek to recover their investment
PRv-EAEx - Investuent  ounay | iD a relatively short period of time.

/// Eg-'r: %%mmg
" T« oo Payback period is easily understood. It is

calculated by accumulating annual cash

flows in each period until the full original
investment outlay is covered.
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Although it is a measure that is widely utilized, it does have a few shortcomings: (1)
The method does not take into account cash flows generated after the payback
period. (2) The magnitude and timing of cash flows are not considered. (3) Unless
compared with payback of mutually exclusive projects, on an absolute basis it is

very difficult to determine what should be ideal payback period for a project;
however, many investors have a maximum planning period beyond which the
results are unimportant.

EXAMPLE: PAY BACK PERIOD

"+~ In this example the investment outlay in
‘year zero is 100. During periods 1 to 3
‘there are positive net cash flows that can

A . ‘be used to offset the original investment.
. NET  |CUMULATIVE] = ° At the end of third year, as shown in the
YEAR _ |CASH FLOW| CASH FLOW ~ irightmost column, the cumulative cash
0 -100 -100 : L A
S — 5o flow becomes positive, indicating that the
3 8 T .project has recovered its investment
3 36 T T ei0 ‘outlay. The payback period is then more
" ' : ' ‘accurately determined by extrapolation
: wrhacx mn.z,n.m,,., -~ within the third year of operations.

0
) i

1t is important to note that net cash flow
is used as the basis for determining payback.

PAY BACK PERIOD - EQUITY INVESTMENT

.- e s - iThe payback period can be determined

' ACK PERIOD - EQUITY %from the point of view of the equity
'INVESTMENT‘_ -contributions. The relevant flows are

: : 'determined from the Cash Flow for

t= ‘Financial Planning as adjusted to reflect
i E ”“CF& 2 0 ‘the point of view of the equity participants
=0 ¢ t(see the section on Financial Statements,

o Return on Equity and Return on Partner’s
€ mwwm“’m . N ‘Equity) Basically the payback period is
Cre. Net Cash flow (Equity), perfod ¢ ‘that point in time when the equity
P ”’""g %‘”’“‘“‘m goesfrom - linyestment is recovered by benefits
R p%Me - " Igenerated during the operation phase,

o e - —~-'when the cumulative cash flows equal or
exceed the equity outlays.
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PAY BACK PERIOD - INVESTMENT

" ‘The payback period for the total
investment is essentially the point in time
‘at which the investment is recovered from

- mﬁﬁm 0 ) 0)e0 ; ;the peneﬁts generated .during Fhe
i £ imentoutlay, periodt . ‘operation phase of the project. The first
| NP Net profit,periodt ‘formula is developed from the profits after
|1, intorestpenodt “'tax for each period and adding back the
| b, Deprectattnandother amortzatbn, pertodt interest and depreciation. Note that the
i p Periodinwhichsummationgoes fromnegativetaposiive - | iNVEStment is shown for each period, not
! 2,M'§m,o _only the initial investment but any other
. ock operatingnet cashfiow |investments or replacements that might

P Pereodlnwmchsumtlongnafmmnegaﬂvempwtlve roccur after the initial period. Interest,
- T e depreaatuon and other non-cash
amortizations in each period are added back to the after-tax profit. Interest is
adjusted by the tax rate T to reflect what the taxes would have been in the absence
of interest expense (interest is usually a tax-deductible expense). Whether or not
this adjustment (1-T) should be included is a matter of choice. Ideally the flows
relevant to payback on total investment would not include financial flows such as
interest and taxes.

The payback period is the point in time that the cumulative flow changes from
negative to positive, equivalent to the time needed to recover the initial investment
by net flows generated in the operations phase.

The second formula is another way of determining payback that is equivalent to the
first. Rather than focusing on the income statement, the financial statement Return
on Total Investment (see the section on Financial Statements, Return on Total
Investment) is used as the basis for the determination. This is the OCF or
operational cash flow (see the section on Dynamic Indicators). The payback period
is the point in time that the cumulative flow changes from negative to positive.

The payback period is, in a sense, a dynamic indicator as it is dependent upon time-
related flows. It is included as a static indicator because it does not utilize time-
dependent values, as in the other dynamic indicators.

PAYBACK PERIOD LIMITATIONS

Investors seek short pay back to minimize
risk. However, payback is not always a
good indicator for selection of project
alternatives.

Examples of three projects with different
cash flows in terms of quantity and timing

it ‘-
[PROICTA " (2000} ] 3,000" 20| 8,000 2 with the same payback period are shown.
PROJECTS  (3,000)| © 2,000 5,000 2 Under these circumstances it would be
} o T N——

PRGIEETE (2,000 T 3,006 1,600 100,606 13 difficult to select one project over another
e on the basis of payback period. However,

rconsidering post-payback period cash
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flows it is clear that project C is more attractive than project A or B. If the timing of
the cash flows are considered only until payback is attained, then project A or C
may be chosen as both have identical cash flows up to payback.

The weakness of payback period as a project selection method is that it ignores
amounts and timing of cash flows occurring after the payback period.

SURVIVAL RATIOS

R 'Survival ratios provide information
: ‘concerning the short and longer term
resilience, or the ability of the project to
.withstand shocks that would threaten its

| SURVIVAL RATIOS |

ST existence. Liquidity rations are essentially
. # ' ‘measures of short term solvency and
< LIQUIDITY .leverage ratios are measures of risk.

: Liquidity ratios are indicators of the

¢ LEVERAGE =
T ~ iproject to cover its short term obligations.

i e m g

'Leverage ratios are concerned with the
" ability of the project to meet its longer
term financial obligations. Some deal with asset coverage of liabilities and others
with cash availability relative to financial obligations.

LIQUIDITY RATIOS

R T T During the planning stages these ratios
.. i s :should reflect the expected turnover of
= : short term assets and liabilities as
LIQUIDITY RATIOS envisioned by the project designer. They

" ‘ i ‘indicate the ability of the enterprise to

'meet day today obligations in the short
CUBRENTASSEYS - . . - (run.
CURRENT LIASILITIES ‘

¥ CURRENT RATID «

. oot
S ke e

| cuionnanio » A MaRKETABe secummes  wcwcevane | The normal values are a function of the

S omarumsums .type of business. Comparisons with
N A ‘ ‘enterprises in the same industry are
4 ¥ ¢ ‘sometimes difficult. For example, a

‘company relying on imported inputs wouid
tend to maintain higher current ratios than one using only domestic inputs. Risk is
reduced when short term assets at least cover short term liabilities. There are no
specific standards, but certainly these ratios should be sufficiently greater than
unity. The standard for the current ratio, which includes more risky asset
components, would tend to be higher than for the quick ratio.

Current ratio: The current ratio shows the relation of current assets and current
liabilities; it indicates the ability of the enterprise to cover its current liabilities. A
higher current ratio indicates greater solvency. However, the components of current
asset are an important consideration. When most of the current assets represent
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inventories the risk is somewhat higher as inventories are generally not as liquid as
receivables. Current assets tie up cash, so high levels may indicate that the
resources of the enterprise are not well-employed.

Quick ratio: This ratio, or ‘acid test’, is a more conservative view of the short-term
position of the enterprise with regard to covering short-term liabilities. Only highly
liquid assets, those easily converted to cash, are considered as available to cover
current liabilities, such as cash, marketable securities and receivables. If the ‘quick’
assets are maintained at a level in excess of current liabilities (say 20% or more in
general), risk should be manageable.

LEVERAGE RATIOS

~ IFinancial leverage refers to the amount of
debt used in the capital structure. It is

TOTAL LIABIUITIES
P R ok opssomichond ddmdiod
DEBT/EQUITY «

DERT/ASHETS o 1oiis, LADILITIED

normally understood that debt is a
cheaper source of finance and the cost of
debt is tax deductible, hence the use of
debt decreases the weighted cost of the

ToTAL ASSETS capital, thereby increasing the returns for
PR Y] the equity holders. However, the use of

debt increases risk in the project. For this
reason it is necessary to control the use of
debt in project financing. Leverage ratios
. i Lo . |basically indicate the relationship of debt
in the total capital or against equity or

CAGH GERERATED PER PEATOD

GEAT SEAVICE COVEIAGE » SAIRCIPAL REPRYMERT - IWTEREST
S

total assets.

Debt/Equity: The debt to equity ratio shows the relative contributions to the
investment package of creditors and owners. Financial institutions generally set
limits on the ratio to minimize risk; typically debt would be permitted up to perhaps
1.5 times equity. Debt/equity ratios higher than 2 are generally considered risky.
The ratio is calculated by dividing the total liabilities (long term and short term) with
the total equity (consisting of net worth and preference capital). In the formative
stages debt would consist of a proportion of the financing for the initial investment
including the working capital margin.

When the project generates returns greater than the cost of debt, the equity owners
benefit from more debt (trading on equity).

Debt/Assets: This ratio, also called the debt ratio, measures the amount of assets
supported by debt funds. It is calculated by dividing the total liability (long and
short term) by total asset (the balance sheet total). There is no standard for this
ratio; however, a ratio of 0.67 or lower is usually considered acceptable.

Fixed assets coverage: This ratio measures the ability of fixed asset to repay long
term debt. In other words, it measures the cover provided by fixed assets to long
term debt. It also provides information on the amount of fixed assets funded
through long term debt. The ratio should provide some margin of security for
financiers, but the precise number would be determined by them considering the
liquidation value of the assets.
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Debt service coverage: This is not a leverage ratio in the pure sense, but is
included here as it indicates the ability of cash generated to cover debt service
(interest plus principal repayments). This is one of the major indicators for
financiers as it measures the amount of risk in the project related to servicing the
debt.

The debt service coverage ratio can be defined as the period cash generated to the
debt service. Cash generated per period (from operations) could be defined as Net
profit before interest and depreciation. This definition shows how operating cash
(without financial flows) covers the debt service.

The UNIDO Manual for Preparation of Feasibility Studies, 1991, defines "annual cash
generation" as "net profit after tax plus interest and depreciation plus net increase
of liabilities (equity or debt) minus new investment.

An acceptable range of DSCR is 1.5 - 3.0. The upper limit is used by financial
institutions to restrict the repayment period.
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DYNAMIC INDICATORS

; \ ‘ -Some of the most effective measures of
v financial performance for investment
L TR : e .projects are indicators that take in the
entire span of time from inception of a
_ ‘project to its planning horizon. During the
s iplanning stages, when the project does
! :not physically exist, hypothetical snap
TIME-DEPENDENT - "+ shots are much more prone to error than
PERFORMANCE MEASURES ' ‘measures that encompass the entire span
] ) " 'of a project’s life plan. Inaccuracies can be
- ‘smoothed out over time to some extent,
‘aIthough it is true that uncertainty in
e e e - prediction increases with time. To alleviate
th|s problem of increasing uncertainty with time the planning horizon can be
shortened, but has the disadvantage of neglecting operations that could play a
significant role in the investment decision.

i
P
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Another reason for favoring these dynamic measures is that they average out
variations over time in projected operational patterns. The fact that they are so
widely used in the investment arena attests to their usefuiness.

Several types of dynamic indicators are discussed. Ordinary and dynamic payback
are means of determining the length of time necessary for an investor to recoup the
investment. Analysis of sources and uses of funds covering the project life span is a
measure of liquidity (sufficlency of financial resources to meet operating and service
needs). Other dynamic indicators measure the rates of return on the assets
committed, on investors’ equity and for venture partners.

Another use of these indicators is capital rationing. Generation of benefits per unit
of scarce resource employed in each project alternatives are indicators that can be
compared to decide which projects utilize these scarce resources favourably.

CHARACTERISTICS OF DYNAMIC PERFORMANCE INDICATORS

Static financial indicators are essentially
snapshots of the proposed project that
provide estimates of projected financial
performance at a point in time or for a
, ) single period of operation. Dynamic
’ [+ BASED ON TIME ADJUSTED FLows indicators consider the entire span of the

x project’'s life. These indicators are
considered generally more reliable in the
planning stages as they take a broader
view of the project’s financial
characteristics (see Dynamic Indicators
Example showing development of
indicators).

¢ CONSIDERS PROJECT'S ENTIRE LIFE SPAN
@ _REAL AND FINANCIAL FLOWS _ )
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Based on time adjusted flows: To be measured compatibly, the values of inputs
and outputs have to be adjusted according to the time of occurrence. The concepts
of discounting and compounding (see the section on Time Value) are used to adjust
the values of transactions from one point in time to another. Normally all values are
ultimately converted to the present, taken as the time of project inception.

Considers project’s entire life span: Inflows and outflows are considered over
the project’s entire life span, from inception to the planning horizon. In this sense
the perspective is temporally panoramic. They are combined compatibly using the
time-adjusted values as described above. In some cases the planning horizon is
shortened as a means of reducing risk.

Real and financial flows: ‘Real’ (tangible and intangible) flows are the physical
resources and services utilized and generated by the project. In this context ‘real’
flows are all inputs and outputs that are not financial. Dynamic indicators depend in
some cases upon real flows and in others on a combination of real and financial
flows. To deal with the real flows in a manner compatible with the financial analysis,
their values are expressed in monetary terms.

TIME VALUE - EFFECT OF TIME ON VALUE OF RESOURCES

L ) 1In the world of investment time is of the

T T AR S lessence. When resources are put to work

‘the benefits to be derived are a function

| of the efficacy of their use and the amount
- |of time during which they are employed.

PII SV T R .

»  EFFECT OF TIME ON VALUE OF %Identical amounts of money earned today

RESOURCES ‘and next year will not have the same
oo . - ivalue. The passage of time changes value

o e e e e e : . for several reasons: (1) Individuals prefer
L , : ‘the relative certainty of consumption

o e s ‘today rather than uncertain consumption
e e e s =i future, (2) By foregoing today’s
consumption, funds can be invested so that the value grows with time. (3) Inflation,
a feature that prevails most of the time in most economies, tends to reduce the
future value of money.

The concept of time value is applicable to financial and real (tangible and intangible)
resources. Discounting and compounding are the basic mathematical principles
employed in dealing with the relationship between current and future values.
Discounting is a method of diminishing future vaiues when weighed at present and
compounding raises the value of a current amount when projected into the future.

Time value is introduced at this point because it has important relevance in
determining dynamic indicators of project performance and criteria of investors.
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RESOURCES AND TIME

TR G Tﬁm@ — 'In regard to an investment project, if
@M e ! resources are used judiciously (the value

o . ~ of inputs) the value of what is produced
Vatuao 7220000 Y:npﬁ‘u: ‘(the value of output) should be greater

" oftime ‘than the input, sufficient to cover the
foriginal investment and a surplus. The

:surplus should satisfy the expectation of

- JE—— PR

. {4 Inputs and outputs: material {reai} of financial |

‘(real) resources or financial resources
idepending upon the type of analysis
“undertaken. Real resources are those that
are not financial in nature, and can be both tangible and intangible. Examples were
provided in the section on Investment Cost.

}
3
! resources X X .
lo © ve clalim b6 rosturces and tha n ; %beneﬁts of the investor.
' unit of account * ;
|o “Payotr cutpu) reatzed ater investment ! ‘Inputs and outputs: These are material
{commitmnent of resources)
}

1%_People prefer earlier "payoff”

Money: The claim to resources and the common unit of account. The value of
financial and resource flows can be expressed in monetary terms; in fact, this is
necessary to perform meaningful financial calculations.

The "payoff” (output) is realized after the 'investment' (commitment of resources).
The purpose of investing capital resources is to have adequate output through the
use of assets created using the investment in order to generate future benefits.

People prefer the "payoff” sooner rather than later: This is the basis for time
value. Whether the reason for the preference is earlier consumption, or for available
investment opportunities leading to future consumption, or for having less risk,
almost invariably the choice is for early availability of benefits.

COMBINING CASH FLOWS OVER TIME

Considering the variations in value of
monetary units and resources over time,

- :the investor and the project analyst are
H & ’-‘&‘3 © ifaced with the problem of combining
P 2] values over the project life so that they
e “f“ Py o . |are compatible. If a monetary unit today
A O g is not worth the same as the same unit
;J !l five years from now, then a way has to be
‘ found to modify the values so that when
Cl they are compared the result s
O AR8 T VALUES 08 WP Ao OLTIUTH SIS O TR | meaningful.

¥ G W

A typical pattern of project monetary
flows is shown. Cash outflows are negative values and cash inflows positive. The
outflows might represent the investment in assets and the inflows the net effect of
producing and selling the output. In normal business situations, these flows occur at
different points in time, so the values shown can not simply be added and/or
subtracted to ascertain their combined value.
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The concept of time value can be applied in such cases so that all inflows and
outflows are made mathematically compatible, and then can be combined to obtain
an overall value.

OPTIONS FOR USING A UNIT OF EXCHANGE

'The holder of a unit of monetary exchange
‘has a choice of spending it now or
investing. If the $1 is spent now, $1 of
iconsumption Dbenefits are immediately
realized. The other choice is to invest, in
| -which case the value of the $1 should
:grow. At some future time, say one period
L Eauiveient .from now, the value should increase by
Om $(141) + | the rate earned on the investment.
,Generally the holder would not forego
e | Present consumption unless some
‘advantage was offered. In this case, if the
e ~-lrate of return is r % (or expressed in
decimal fraction r %/100), $1 invested at r becomes $(1 + r) one period into the
future.

) Future
|
:
i

!
L

Whether or not the individual decides to invest really involves two issues. One is the
rate at which the investment will grow if invested. The other is how the
(prospective) investor views future vs. present consumption, an issue that will be
addressed shortly.

For now, it is sufficient to note that the $(1 + r) received in future would provide
some benefit to the investor, who would determine if it is acceptable on the basis of
the relative valuation of future and current benefits.

COMPOUNDING GROWTH

{As previously noted, when a monetary
+unit (say $1) is invested, it will normally
,grow at a rate determined by the strength
.of the investment. Generally the higher

‘Ithe growth rate, the higher the amount to
'be received in future time. The value after

; -_».one period, when invested at a rate of r

" (%/100) will grow to (1 + r) after one
@ 'period. At the beginning of the second
}peruod the amount available for

s vem investment will be (1 + I); when invested
G E ffor the second period its value will grow to
-J(1 + r)(1 +r) or (1 + r)2. Similarly, at the
beginning of the third period the amount (1 + r)2 will be available for investment so
that at the end of the third period the original $1 would have grown to (1 + r)2
(14r) = (1 + r)3. If the reinvestment is continued for more periods the original

value will grow by (1 + r) times the starting amount in the period. With r increasing
or decreasing, the growth would correspondingly increase or decrease.
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This is the compounding effect. In the example $1 invested now at a rate of 10%
per annum grows to $1.331 at the end of 3 years. In such cases, annual growth
rate of 10% would be called compounding rate of growth.

EQUIVALENT VALUE

.In the previous example the way that $1
tof monetary value would grow if invested
tat a rate of 10% per period was
E illustrated.

‘Are these values equivalent, and if so, in
‘what sense? The major consideration is
the view of the investor. If the
; , |expectation was that the $1 would grow
! | i | {at a rate of 10%, then presumably the
, L rinvestor would be indifferent to receiving
oo - P— '$1 today, $1.10 one year from now, $1.21
‘two years from now, etc. Although the
absolute amounts grow in each year, relatively they have the same value to the
investor over the years.

Now suppose the actual rate of growth of the $1 invested is 10%, but the investor
values present consumption as 15% more valuable than a unit of consumption 1
year from now. That means the investor expects the investment to grow at a rate of
15% every year. Under the circumstances, would the values as shown be equivalent
in each year to the present $1? There would likely be some dissatisfaction in this
case. The investor would most likely not accept that the values are equivalent.

Actual Expected

Now $1.00 {1 x (1.1)0} Now $1.00 {1 x (1.15)0}

1 year $1.10 {1 x (1.1)1} 1 year $1.15 {1 x (1.15)1}

2 years $1.21 {1 x (1.1)2} 2 years $1.322 {1 x (1.15)2}
3 years $1.31 {1 x (1.1)3} 3 years $1.521 {1 x (1.15)3}
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DISCOUNTING

In the upper part of the presentation the
effect of investing $1 at a rate of 10% is
| shown. As previously indicated, under
1 .these conditions $1 will grow to $1.10 in
!
|

‘the first year, then to $1.21 in the second
year and to $1.331 in the third year. If
10% is the expectation of return the

@@‘

& @ o . investor would be indifferent to receiving

4 = @ o -any one of these amounts at each point in

& * ::-@ time - e.g. $1 today or $1.21 in the
3 _.:;..3 [3‘:.:) G fRe 'second year.

e e

P

‘Now what would be the equivalent value
at present of $1 at some future time, assuming that 10% is the expectation of
return? For this we need to resort to the process of "discounting”.

Note the effect of discounting in the value of money. $1 received in the first year is
equivalent to $ 0.909 now. $1 received in the second year would be the equivalent
of $0.826 and in the third year $0.751. The investor of $0.751 now would be
indifferent to receiving $1 in three years if the expectation of return is 10%.

This relationship between future and present values, in this case, is determined by
discounting, which is the reverse of compounding.

COMPOUNDING AND DISCOUNTING FORMULAE

'Compounding is the buildup of value over

» time of an amount at present at an
'expected rate of return. The formula

: .expressing the increase in value of an

CF=aaend #eosy - ‘amount A is shown in the form of an

o S mes é , J . .exponential function, where the exponent
g-e:n’t s TZ& . lis j, the number of the period, for the

A et Compounded of Gircotmted {factor (1+r), where r is the rate of return.

*: ol iy -1+ |The compounding factor cf is (1+r)j. The

o U] meped g umrarmpepedd . |exponent j can take on values from 0 to
1;, D ot ] jany number of periods. Any number

@ Gscounttetor . e  raised to the exponent 0 has a value of 1.

Therefore, (14r)0 = 1 and A (1+r0 = A.
This means that a value A in the year 0 is not compounded.

Discounting is the reverse process. A future amount A is converted to present value
when it is multiplied by the discount factor, 1/(1+r)j. The present value P is
determined by multiplying A, the value at some time in the future, by the
discounting factor. For all r greater than O the present value will be less than the
future value.

Note that j is not necessarily denoted in years. It can represent any time period, a
month or a quarter, so long as the rate r corresponds to the period selected.
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PRESENT VALUE OF A SERIES OF PAYMENTS OF $1

'If an amount $1 is to be received at the
iend of each period from the present to
.some period in the future, the present

[ . lvalue of the series of payments of $1 can
L '*‘ "@ ? :be determined by discounting $1 in each
’ - = | ‘period by the appropriate discounting

@‘?ﬁx '~“~® = $3 §factor.

@ : : i ' EThis is shown in the illustration for a rate r
"[wf“'msw'ni’°m?‘“; ! "= 10%. The discount factors for years 1,
e Svew ivews]  3Vemn E ‘2 and 3, as previously explained, are
T o o e e |applied to the amounts of $1 received at
T —the end of each period. If $1 is to be
received at the end of first year, its present value is $ 0.909. $1 received at the end
of second year has a present value of $0.826 and $1 received at the end of third
year has a present value of $ 0.751. The total present values of future receipts can
be determined by adding the discounted values, in this case
$0.909+$0.826+$0.751 = $2.486. This is less than the simple sum of the amounts
received, which is logical, considering the time value concept.

|
|
|
i
|
-

PRESENT VALUE OF A SERIES OF UNEQUAL PAYMENTS

iThe discounting principle applies to a
. [series of unequal payments. This situation
. jis closer to what might be expected in the
X PIspey project investment situation, where the
"5”& “icash flows in each period are generally

o .
- unequal and uncertain.
o = |

[The present value of a series of unequal
% | ; | : 'payments is calculated by discounting the
: ‘ *. [TOTAL = HO00AS0.L26D+0.731C) | ‘amount in each period by the appropriate

Now  tver  2vew . 5Yyeme 'discounting factor for the period. In the
T T et inllustration, amounts A, B and C are
received respectively at the ends of years
1, 2 and 3. Using the appropriate discounting factors for r = 10%, the present value

of the series of payments is P=0.909A+0.826B+0.751C. Note that for another rate,
r #10%, the discount factors would differ.

B

Suppose the amounts received in each year were respectively $100, $200 and
$300. Then the present value of the series of payments would be
P=$.909(100)+$0.826(200)+%$0.751(300)=$481.40.
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PRESENT VALUE OF A SERIES OF EQUAL PAYMENTS (ANNUITY)

A special and important type of future
payment series is the case where the
. ol future payments are equal. In the

Forre1e% . - example an amount A is received at the
SRR - end of each period. The present value of

this series of payments is derived in the
= @ ' 'same manner as the previous example,

BEEE i except that the amount is constant.
. b ~\gm§u-uum;\mo.m'n-mﬂa -

P T : : I The present value of an annuity is simply
_ Now 1Year  2Years  8Years ‘the sum of the present value of all the
ST ‘instaliments of the annuity. In the
~ example, when the discount factors for i =
10% are applied to the amounts A received at the end of years 1, 2 and 3 the resuit
is a present value of P = 0.909A+0.826A+0.751A = 2.486A. If the amount A is, say

300, then the present value would be 2.486(300)=745.8; for A = 500, P = 1243.00.

B

ANNUITY

,}An annuity is a series of periodic cash
flows of equal amounts A that are
-tequivalent to a present value S. The
*i :“annuity formula (see a mathematical text

'fgon infinite series for the derivation)

el i«g #f L )f ¢ 8 om 1 expresses the relationship between the
5 oop) ML o o [Wwet © R

.i CoA {u»rr;xf [‘L"""""‘ ., ‘future amounts A and the present amount
o ' s L 'S,

&
?

A;t!;l ku‘tx]w% 1.%'“~, i

o ERR ¢ 2 X T ¢

i
EXAMPLE: ~ B=100,r=T0% 05§ A ‘ i
i ‘The system works in both directions. An

— ~ investor with an amount S at present and
.o S s - ‘with an expectation of return r would be
R ' e " satisfied with receiving an amount A, as
determined by the formula, for the specified number of years. In the example, if the
amount S Is 100, the investor would be satisfied by receiving 26.38 for 5 years if
the expectation of return is 10%. Similarly, a banker would be satisfied by receiving
payments of 26.38 for 5 years in exchange for disbursing a loan principal of 100 at
the present time.

The amount A (26.38 in the example) includes both principal and interest when the
outstanding principal at the end of every year starting with year 0, expects a return
of r, 10% in the example.(see the section on Finance for further illustration). The
amount A is constant, but includes varying amounts of principal and interest. In the
early periods the interest is relatively high and principal low. In later periods interest
declines (based upon the principal balance at the end of the prior period) and
principal increases as the outstanding principal amount would decrease year after
year due to yearly repayments.

Examples of annuity are the periodic premiums paid for a life insurance policy and
annuity-type loans extended by financiers, like leasing.
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PRESENT VALUE OF AN ANNUITY FACTOR

A convenient way to deal with annuities is
to use the present value of annuity factor.
‘This factor can be multiplied by the

M{ qin 1o ‘constant payments A to be received over
(‘“’“ v 1 ‘a number of periods n at a rate of return,
{ H,,.T {“,;}?,f;f jor interest rate r. The factor is determined
Qe -

%as shown in the illustration.

PRESHNT VALUR OF ANNUITY PACTOR © Ql‘-'l'-fl]

Hiene iIn the example, payments of 100 are to

EXAMPLE . 12108, =3 . i ~ ibe received at the end of each of the next
[Pv OF ANUITY 5ACTOR [%‘{g,“f{,,)l ™ !5 (n = 5)years at a rate of return, or

jinterest rate, of 10% (r = 0.1). The
T T ~“present value of annuity factor is
determined by inserting the values of r and n into the formula. For these values the
factor is 3.791. This means that the present value of the annuity is 3.791A =
379.10.

Once the factor is determined for any r and n, the present value S can be
determined by multiplying the factor by A, the future periodic equal payments.

CAPITAL RECOVERY FACTOR

nghe capital recovery factor is the inverse

gﬁ et iof the present value of annuity factor.
 Now YEAR §
AU . S A —. 'The latter is used to determine the
~ ‘present value of a series of future
$1 ) micsentviLy 7 "|payments. The capital recovery factor
L, @ ® @ > * ldetermines the amount of future equal
- ._'Qi'.i).' ‘payments A, discounted at a rate i over a
L T@asi ] period of years n that are equivalent to a
g: Rt of expectad o T P o e | .present value S. In other words, if the

Pl . ramount S is invested at the present time,
b Ench paysnest: - $1000 ° Q.11748 «311748 | "

{ iwhat will be the future value of payments
’ A that will satisfy the rate of return

requirement.

The formula was shown previously in the Annuity presentation. In the example, an
amount of $1,000 is invested at the present time. The capital recovery factor for i =
10% and n = 20 years is 0.11746. This factor can be multiplied by the original
investment amount to determine the equal payments over 20 years that would be
required to cover both the original investment plus the expected return. In this case
the payments would be 0.11746($1,000) = $117.46.
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ELEMENTS OF TIME VALUE RELATED TO
BORROWING AND INVESTMENT

.Time value applies to both borrowing and
‘investment. The table indicates the basic
;parameters for each situation: inflow of
ifunds, outflow of funds, time preference

LOAN MVESTHENT jand time.
ntanbidtll -t e 3
, TR AR R T ey ‘Loan: From the point of view of the
. ;‘fi';g,*ﬁgﬁ“@“}fi"ﬂ.g"éﬂ | TR project (the lenders perspective is
e (DIRUREERENTE Ut SINENTAND | ireversed) inflow of funds occurs when the
ANT REPAYMENTS ' RECEWT OF . R .
s o e e o BHRTE . — o lo@n is disbursed and the outflow when
;e £ o o . ‘the debt is serviced. Interest is a cost for

Lo o e e o ‘the borrower and the rate of return for the
o oo lender,  The amounts and  phasing  of

disbursements and payments over time are established so that the lender realises

the intended rate of return and the return of the capital extended to the borrower.

Investment: Investors commit funds or resources (values expressed in monetary
terms) to a project. This is the outflow from their perspective. The project then
produces net operational benefits over time (inflows). The time preference is
expressed in terms of a discount rate, that relates the future benefits to current
value. The amounts and phasing of investments and benefits determine the discount
rate that equates the outflows to the inflows and defines the rate of return. As in
the loan situation, the investor expects to receive both the return of capital and a
rate of return.

TIME IS MONEY

There is an old adage in the business world that ‘time is money’. In the common
interpretation this refers to the fact that the time of an individual has an opportunity
cost - if the human resource is employed in an activity alternative to the normal
course of doing business the individual foregoes what could be earned in the
business at hand. For example, playing golf precludes attention to commercial
possibilities with its attendant rewards.

In the context of investment the same principal applies, but in this case to
resources that may be other than human. Whether financial or ‘real’ resources are
considered, their employment in the industrial or commercial setting is intended to
produce rewards. There is an expectation that the ‘bird in the hand’ is not only
better than ‘two in the bush’ but will eventually produce two in the hand.

The basic idea is that control of a resource is what counts. Its source is of concern
only in terms of what obligations assuming its control imply. When it is under
control it can be employed for the generation of future benefits. In this sense ‘time
is money’.
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TIME VALUE - SPECIAL TOPICS

[ Situations related to the time value of

S funds and resources that are rarely

. , . _encountered but which may be of interest
9K VIEES ) .1 ito the project analyst are described.

'Deferred annuity: This technique can be
japplied when the project borrows funds

: ("‘]. . . |with payments to commence at some
DEFERREDANNUITY | period in the future. In this system of
SINKING FUND 3 irepayments neither principal nor interest

{is paid during the hiatus, which differs
from a grace period as no interest
e e ‘ 'payments are due. It would be applied in
cases where early cash requirements preclude repayment of the debt.

Sinking fund: This is a method of accumulating funds for a future purpose, e.g.
replacement of a depreciated asset. A series of payments (principal) are made to
the fund, which are accumulated together with interest over a number of periods.
The program of payments is designed to accumulate a determined amount at its
termination point.

DEFERRED ANNUITY

A useful concept is the method of
determining the present value of a future
annuity (deferred annuity). This is the
case where the value of a future series of
payments is to be determined when the
series of payments does not start at the

sae = , .lend of the first year but rather is

(‘ OO O O ® @ .postponed until some future period. In
@g&"@ ® ® “ - . lother words, the cash inflows will not
HPTBACING, T - occur at the end of the first year but after
G = B ORORC @“ a gap of few years.

| ¥ oy wt, i- 'm o ¥y
T Present value of sunylty factor Y, Yout s

The method uses the device of subtracting
the present value of an annuity series covering the gap from an annuity series
covering the entire span of time.

In the example, the instaliments start at the end of the 4th year and continue until
the end of the 7th year. The present value of annuity factor (factor) for the entire
span n = 7 years at r = 10% is 4.868. The factor for years 1 - 3 (the gap) is 2.468.
The latter factor can be subtracted from the former to obtain the factor for years 4 -
7, 4.868 - 2.468 = 2.383. In this way the present value of a future annuity can be
determined.

For example, if the constant payments during years 4 - 7 are $100, the present
value of the (deferred) annuity is 2.838($100) = $283.80.
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SINKING FUND FACTOR

A sinking fund is normally created to
accumulate a fund or corpus to be
available at some time in the future.
Periodic contributions to the fund
accumulate at a rate of return so that at
the end of the time span the amount
; ; ‘accumulated is at the desired level. The
: is T+ fund can then be used for the intended
4 Y T ——" : . purpose, e.g. replacement of an asset.

i
i

8 Sinking fund factor " 7 Exampis: Aceumuiate $1000
k& intarest rate per pertod interest- 10% por anum !

= i -Nymberofperiods - Years ~20

: “Qatution: §»0.01748
! i Each payment (contribution)« $1000 * QOITAR ® 41748

i .The formula derivation can be found in a
J .. text on finite series.

In the example shown the intent is to accumulate $1,000 over a 20 year time span
assuming a rate of return on committed funds of 10%. The sinking fund factor for i
= 0.1 and n = 20 is 0.01746. The amount that would have to be contributed at the
beginning of each of the 20 years is then calculated as $1,000(0.01746)=%17.46. If
$17.46 is deposited in the fund for a period of 20 years and if the rate of return on
the committed funds is 10% the accumulated value at the end of the time span will
be $1,000.

OPERATIONS CASH FLOW (OCF)

'Application and generation of real
{(non-financial) resources: An
limportant measure of effectiveness for an

TR S

&

RATIONS'CASH FLOWS |

’ : : tindustrial investment is the generation of
) L , o ‘benefits by the capital resources

o o e o m wemsrems oo tCOMMItted to the project. To enable the
. "& APPLICATION AND GENERATION OF !

REAL (NON-FINANCIAL) RESOURCES _project analyst to perform this type of
.assessment it is necessary to isolate the

‘real’ inputs and outputs - capital assets
jand production inputs and outputs - from
I T R e ‘the purely financial flows. To make
T T T . - |(figuratively) apples and oranges
L— - ot ~—— computationally compatible monetary
values are employed (all these transactions ultimately involve monetary
transactions in any case). Isolating the ‘real’ resources employed and generated
from the monetary flows is 2 quasi-economic approach, but one that is widely used
in investment analysis. The ‘real’ resources generally consist of goods and services.

‘ # B
~ % BASISFORASSESSING RETURN ON 1
©CAPITAL ASSETS COMMITTED TO PROJECT |
D PR T T o | S e b e e b

Basis for assessing return on capital assets committed to project: The
Operational Cash Flow (OCF) for each project period is necessary to determine the
value of some dynamic indicators, e.g. the return on capital assets committed to the
project. Although only the generation and application or use of real resources are
relevant, in some cases income tax, really a financial flow, is included in the
determination of OCF. Another slight distortion is the inclusion of some financial
transactions in the working capital estimates. Changes in receivables and payables
are really financial matters but are included in the OCF by convention.
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OPERATIONS CASH FLOW (OCF) FOR EACH PROJECT PERIOD

‘The OCF can be generated from the cash
flow for financial planning (sources and
~iuses of funds). This is the financial plan
.for the project, showing both real and
Ifinancial flows in each project period. To
‘determine the OCF, the financial flows are

}

LESS : FINANCIAL INFLOWS

|

1 f

i :mwm%;m%uggg&smm | ieliminated, leaving essentially the ‘real’
i - SUBSIDIES AND GRANTS E ;ﬂows.

] b

| |PLUS: FINANCIAL OUTFLOWS P

! - PRINCIPAL REPAYMENTS {Financial inflows such as equity

« INTEREST L . .
- BIVIDENDS DISTRIBUTED - (contributions, long term loan

~— !disbursements and  subsidies are
T e e daducted. Financial outflows such as debt
service on loans, both interest and principal payments, and dividend payments on
equity are added back. In the method illustrated taxes are not added back as the
OCF is employed (somewhat inconsistently, as tax is a financial flow) on an after-tax
basis.

ooty

Jo—

Interest, as a financial flow, is to be added back. Some might argue that interest
adjusted for tax savings should be added back (i.e. adjust by 1-T, where T is the tax
rate). The validity of the argument rests on which discount factor is used on the
operational cash flows. If it is the weighted average cost adjusted by tax, then the
tax adjustment is justified. If not, then the whole interest should be added back.

The OCF’s can alternatively be calculated by starting with profit after tax and adding
back the depreciation and other amortizations, and interest (adjusted for taxes as in
the method described above). This would normally be sufficient for the operating
periods of an ongoing enterprise. However, for the project the value of capital
resources committed and any residual value of assets at the planning horizon would
also have to be included.

The logic of this development, as previously explained, is that the use and
generation of real resources is relevant to this quasi-economic view. The few
violations of this principle in the method employed herein involve the inclusion of
changes in receivables and payables in working capital increments and income tax.

An example of the derivation of operations cash flow (OCF) from the Cash Flow for
Financial Planning is shown for the first few periods of a project (see Attachments).
The first example is identical to Cash Flow for Financial Planning, with flows to be
adjusted shown shaded. The second example is the OCF with the financial flows
eliminated. It is identical to the Cash Flow (NPV and IRR) - Total Investment.

One useful feature of the cumulative flow is that the point at which its value
converts from positive to negative is the payback period for the total investment. In
the example shown, the payback period would occur at some point after year 3.
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TYPES OF DYNAMIC INDICATORS

A uniform characteristic of all of the
I following indicators is that transactions
‘occurring in all project periods and at
‘points in time are time-adjusted. Only in
this way can they be meaningfully
combined and compared.

. '® Oynamic PaybackPeriod .
% Net Present Value (NPV) P
- total Investmenit
o wequiy

w @ internal Rate of Return (IRR) i
« total Investment :

o L equity ‘Dynamic Payback Period: The time
.+ 'e Modined IRR" . required to recover the investment outlay
» total investment

1~ equlty I+ from time-adjusted net benefits. The

* 16 Net Present Value Ratio mpvg)i‘ investment outlays are considered as
N wo : - outflows and the number of periods

~'determined for which future net benefits
cover the outlays.

Net present value (NPV): The sum of time-adjusted values of outflows (negative)
and inflows (positive), aggregated algebraically. NPV can be determined for the total
investment, for the entire equity, or for a particular investor or class of investors.
This is the fundamental indicator for financial assessment.

Internal Rate of Return (IRR): The discount rate at which the values of
aggregate time-adjusted inflows equal aggregate time-adjusted outflows. IRR can
also be regarded as the rate at which the investment generates net benefits. IRR
can similarly be determined from the differing perspectives of investor classes.

Modified IRR: A form of internal rate of return that takes into account more
realistic assumptions concerning opportunities for reinvesting generated surpluses
of the project and the return on capital reserves to be applied to future investment.
The reinvestment ‘problem’ pertains also to NPV, but is less significant because the
decision maker selects a discount rate that represents the expected return on
reinvestments or alternative investments.

Net Present Value Ratio: A measure of net benefits generated per unit of scarce
resource, used primarily in capital rationing situations.

DYNAMIC PAYBACK

The payback period is the time necessary
to recover the initial investment from
ifuture benefits generated by its
r[employment In the section on Static
e - - s iIndicators a method of determining the
e m““""‘"’”‘” . - |payback period was presented that

§OCF —A, +M°+I +D, +R

S S A I SU S
L mmmwuz I
: {:i‘r, NEY PROBY APTER TAY, pariod

ik~ . INTEREST.pedodt . . .

B mmmmmmm
N RGO RAE g UETOAT PLANNNG HORZON
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considered the current magnitude of the
. flows in each period.

An alternative method of determining the
'payback period applies the concept of
Jédiscounting to future flows. The rate to be
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applied would normally be the challenge or hurdle rate for the investor (see the
section on Financial Criteria). The payback period is the time p in which the
summation of cash flows goes from negative to positive, indicating that the capital
investment plus the expected rate of return has been covered. This method is more
conservative than the standard payback as the time required to cover the
investment with discounted benefits will be greater.

In the formula shown interest is added back to net profit. Residual value represents
the liquidation value of the assets at the end of planning horizon or their value
equivalent to their employment in future benefit-generating activity.

NET PRESENT VALUE

Net Present Value (NPV) is the
ifundamental measure of value in the
.world of finance. In virtually every rational
. financial arena financial instruments are

i

ivalued at the NPV, which is the present

"8 BASED UPON CASH FLOW ' i ivalue of net future benefits to be derived
i,, EXPLAINS SURPLUS GENERATED BY INVESTMENT from ownership of the instrument. This
" NBICATOR OF TS FINANCIAL MERIT (holds in the conventional equity and credit
| : TOR OF PROJECT: . . {markets as well as in the world of highly
2. EXPLAINS VALUE OF INVESTMENT @ s 'speculative finance. The leveraged buy-

} ) ‘ ' ‘ out is no exception. The discount rates
! ‘ ‘ ' ’ 'used to calculate NPV may be on the high
* - - ‘side due to the risk involved, but the
same principles apply nevertheless.

Based upon cash flow: As a dynamic indicator the NPV is calculated on the basis
of the appropriate cash or resource flow for each time period to the planning
horizon.

Explains surplus generated by the investment: The NPV indicates how well the
investment is employed to generate benefits. It represents the surplus value
generated over and above the investment at the selected discount rate (the hurdle
rate of return on invested capital). Normally if the NPV is positive the project is
acceptable. If the discount rate is the opportunity cost of capital, or its return in the
best of alternative application, then a positive NPV indicates that there is no
alternative project that will yield a better return. If several mutually exclusive
projects are under consideration the NPV ratio (discussed below) may indicate the
best choice for investment.

Main indicator of project’s financial merit: As previously discussed, capital has
a depletion cost and a rental cost (actual or opportunity). The value of NPV at a
particular discount rate r signifies the excess over the capital invested and the
expected return, i.e. the excess wealth that would be generated by the project if all
goes according to plan. The discount rate r to be applied is logically the expectation
of return. NPV=0 means that the capital is recovered and the rental charge or
expectation is realized, with no excess wealth generated.

Explains value of investment: The basic mechanism for determining value of an
investment is the discounted value of the benefits that it generates. As such, the
present value of future benefits generated is one means of valuing assets.
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CALCULATING NPV

: S ' Financial and resource flows: NPV is
’ "based upon the funds and resource flows
during each project planning period to the
planning horizon. Estimates of the flows in
o S each period are required, that derive from
¢ ESTIMATE FINANCIAL AND RESOURCE FLows  the techno-economic study of resources
: . R i ‘committed to and generated by the
; i project.
¢ SUM PRESENT VALUES OF CASH FLOWS
o L. ) .Apply appropriate discount rate: Once
' the flows in each period have been
‘converted to a standard unit of account,
~ usually monetary, a discount rate can be
applied to the flow in each period. The discount factor varies from period to period,
as discussed in the section on Time Vaiue.

C s s -
© APPLY APPROPRIATE DISCOUNT RATE

{
¥
3
H

Sum present values of cash flows: The NPV is the sum of the discounted values
of the cash flows in each period for a specified number of project periods, usually to
the planning horizon (life of the project). Discounting at an appropriate rate (the
hurdle or challenge rate) can be applied separately to inflows and outflows or to the
net of inflows and outflows. The result will be identical. The NPV is the total present
value, discounted at the hurdle rate, of cash/resource inflows minus outflows.

EXAMPLE: CALCULATING NPV

:In the example the inflows and outflows
Eare shown for each period to the planning
“"horizon. The net flow is the difference
‘between inflows and outflows. A positive
s o . value signifies a net inflow and a negative
C7) ST wem o] ] . value a net outflow.
L Y T L TS R T ‘mmm: ;
v M v fﬁ:; g e 'Discounting is applied to the net flow in
R e R eaT e | €ach period at two different discount rates
~3wa| we|Waw,eead) w  oen| 3} 10f 10% and 15%. The assumption is that
| ETRRRTIE] e *] 1all flows occur at the end of the period.

i

) aj al ol «f o

‘"The NPV is determined as the sum of the
discounted values in each period. In the example, the NPV at a discount rate of 10%
is positive 745 and at 15% negative 573. Generally the NPV will decline with
increasing discount rate.
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RELATION BETWEEN NPV AND DISCOUNT RATE

T T ~ For most projects the NPV decreases with
{E@&ﬁ@}) = OBV O BREeUNT RAWE| increasing discount rate. At low rates of
I ‘discount, for a good project, the NPV will

_ 'be relatively high and will decrease as the
‘discount rate is increased. Above some
(%, -discount rate the NPV will be negative. It
'is possible that the NPV will again turn
j Fposntlve as the discount rate is further
! uncreased This can happen when there is
i : ‘more than one negative-positive change
i
1

3
|
J
|
!
!

-in net cash flows from one period to the

m\w 'subsequent period. In fact, the NPV will
o e ‘cross the zero axis for each such change.
It is not usually a problem because the NPV has a definitive value for any discount
rate and is normally evaluated at a rate determined by the participants.

NPV of TOTAL INVESTMENT

'The cash/resource flows applicable for
.determining NPV depend on the viewpoint
represented by the flows, return on assets
committed to the project, the total equity,
‘or the viewpoint of a partner.

1
: |
i t t
NPV = ZOCF (1 ,) : EThe NPV of total investment indicates the
' ‘,excess, if any, over the cost of capital
4 /generated by the project. The cost of
Pt OTSCOUNT RATE o [ LOWSFORTIMEPERIOD! | capital includes the depletion and
" PLANNING HORIZON ‘expected return. The relevant flows are
'the Operations Cash Flow (OCF) in each
— period, which includes essentially only the
"real" flows (expressed as monetary values of resources committed and generated),
although the calculation is conventionally performed on an after-tax basis. The
discount rate, r, is either the opportunity cost of capital (return on the most
favorable alternative investment) or the cost of capital used to finance the project.
If finance is obtained from more than one source then the weighted cost of capital is
taken as the discount rate (see the section on Cost of Capital).

The NPV is calculated mathematically by multiplying each period flow by the
appropriate discount rate and summing the result. Inflows and outflows can be
discounted to the beginning or end of the first period - the choice will have some
effect on the NPV. Discounting to the very beginning of the project is more realistic.
Some consideration may be given to the time within each period that the flows
actually occur. A typical assumption is that all flows occur at the end of the period.
In some cases more accurate estimates of timing may be decisive.
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NPV of EQUITY

‘The Net Present Value (NPV) of equity is
developed from the NCF, as explained
‘previously, for each project period. Each
period inflow and outflow (or their

1 ‘algebraic sum) is discounted at a rate
NPV ng NCF‘" ((] +r )’) “appropriate for the equity investor.

.The discount rate for the total investment
‘and for the equity participants will usually
.not be the same. There are different
-expectations in credit vs. equity markets,
indicated by the differences in returns on

~investment in each market. As most
projects usually involve both equity and debt financing, the weighted cost of capital
that would be used as the discount rate for determining NPV, would be different in
each case. Investments that are riskier generally require higher returns (see the
section on Risk and Uncertainty).

NPV, NET PRESENT VALUE of EQUITY
NCF o NET CASH FLOWS FOR EQUITY, PERIOD t

e DISCOUNT RATE FOR EQUITY

As in the case of the NPV on total investment, only projects with non-negative NPV’s
are considered acceptable (assuming the discount rate represents the opportunity
cost of equity capital).

A similar approach to NPV for a partner can be developed by applying the partner’s
discount rate to the net flows in the Cash Flow Statement - Partner (see Financial
Statements).

SIGNIFICANCE OF NPVe

B ‘* R " iThe NPV of Equity indicates whether or
e i .not a project is acceptable for investment
(NPVE  0) and other important
! information:

SIGNIFICANCE OF
NPV

5%

2
Explains project’s contribution to
=3 EXPLAINS FROJECT'S CONTRIBUTION TO | |increase in wealth of investors: The

INCREASE IN WEALTH OF INVESTORS NPV is the surplus value over the cost of
‘e EXPLAINS THE REAI. VALUE OF NET capital, which includes both the equity

b 3y, oo o

WORTH__ — o . contribution and the expectation of return.
Ca e e : : -« 1 This is the surplus wealth accruing to the
cor e memrmm e owners of the project, assuming it

proceeds according to plan. The actual
recovery of this surplus would be through the increased value of ownership
(shares), which could be either be liquidated or dedicated to continuing operations.

Explains the real value of net worth: What is the real net worth of the project?
This can determined at the inception of the project for the assumed cost of capital,
as the NPV pilus the capital invested. The reason for this is that NPV represents the
value of future benefits discounted at the cost of capital minus the investment, also
discounted at the cost of capital. So, to arrive at the value of future benefits it is
necessary to add back the present value of the investment.
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NPV of EQUITY - EXAMPLE

‘The example has been modified from that

in the somewhat to show the proportions

:of equity and debt financing. Also in the
T jaccompanying chart, data for the years 3-
{ .6 have been added with the last year,

, g ~—1 {n=7 showing the residual value of the

S ey I AT .assets (200) at the end of the pianning
[

'

NET CASH FLGW for COUITY | 400 | 200 a’l Ty e &, W ;hOf’iZOl’l.

‘Starting with the Surplus/Deficit from the
‘Cash Flow for Financial Planning, the

NET PRESENT VALUE(NPY,) = 110 ‘equity contributions in each year (in this
e e e e case years 0 and 1) are deducted and the
dividends are added back as they are generated by the project and accrue to the
equity holders. The results are shown in the line ‘Net Cash Flow for Equity’ (see

chart).

i

i

I DACCOURTED NP, @ 5% | b 174 ”’ét”‘m‘ (T AT LT
! oo -

[ e Ao 88 T

| TR BT

|

In the following line the discounted values are shown for the net value in each year.
The discount rate is 15%. The Net Present Value for Equity (NPVe) is 110, the sum
of the discounted values, indicating that a surplus over the cost of capital is
generated. In this example the values are discounted to the end of the zero period.
It is assumed that all flows occur at the end of each period.

NPV for 3V PARTNER - EXAMPLE

|An example is shown for calculating the
NPV for a partner. This is the same as the
;example shown in "Financial Statements".
{Here the cash flow for the partner in each

3 and for year n (undefined). The NPV up
'to and including year 3 is (237.11). The
actual NPV would require adding to this amount the values of discounted cash flow
for all remaining years up to year n. Up to year 3 NPV is negative, but for this to
become a good project for the partner, the NPV should be non-negative by the
planning horizon.

CORATRUSTION OPIRATIONS . . .

GOURCES OF CASH (NFLOW) Vewo Vewt | Yews | vemd | vewn .-period is discounted by the cost of Capital
Y NET FLOW {(INFLOW - GUTFLOW) ° L] o« 104 0 : H [¢)
s 5 sF—ast—wmt—m| [oF the partner (in this case 12%). The
| [WERGS r M 0 “§ TR siNPV is determined by adding the

WAAGHEGH IV PARTICA g o —w wew|discounted values for all periods to the

JY PARTHER'S EQUSTY o) (t20) [ [] el ! H 3

e e lplannlng horizon.

DISCOUNTED NET FLOW, 12% @80) (107.4%) 2848 [T * H

—— = L = mm] el EIn the example, data is shown for years 0-

’ |
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INTERNAL RATE OF RETURN (IRR)

LA ‘ -An Internal Rate of Return is a measure of

- : acceptability for a project. As explained
further in the section on Financial Criteria,
in general it should be higher than the
opportunity cost or weighted cost of
capital. The IRR is a discount rate that can
be explained from several perspectives:

+ "DISCOUNT RATE AT WHICH NPV = 0

¢ wﬁw OUTFLOWS EQUALS PV OF INFLOWS

®oo ‘Discount rate at which NPV = 0: As
% RATE AT WHICH THE PROJECT GENERATES discussed previously, when the NPV
L. NET BENEFITS o i o «w == equals zero the investment consumed plus
[ 4 the investments’ rental cost is just

covered by future benefits. This is called
an Internal Rate of Return.

PV of outflows equals PV of inflows: When the NPV equals zero, i.e. the
discount rate is an IRR, the present value of outflows just equals the present value
of inflows. The outflows and inflows can be discounted separately, then summed
and combined algebraically; or, the net of inflows and outflows can be discounted
and summed. In either case the result will be identical.

Rate at which the project generates net benefits for the investor: Perhaps
this is the most useful and descriptive interpretation of an IRR. In this sense it is an
internal rate. This is the rate at which the un-recovered investment generates
return up to the planning horizon.

IRR for TOTAL INVESTMENT

g T ~ .The IRR for the total investment (value of

y ; ‘assets committed to the project) is
IRR FOR TOTAL determined on the basis of the operational

) INVESTMENT. ‘cash flows or OCF's (excluding financial
- e e »«1 o flows as in the calculation of NPV on total
: iinvestment). The IRR is a discount rate r*

P V ZOCb {1—*—'7 0, iwhich sets the sum of the discounted

flows (NPV) to zero.

|OCF, OPERATIONAL NET CASH FLOWS . .
{r* ' IRR, OR DISCOUNT RATE FOR wHICH Npv=0 | | When the pattern of flow in each project

_ ‘period is such that there is more than one
e T ‘change in net cash flows, i.e. from
negative to positive (or the reverse) there
will be additional discount rates for which the NPV=0. This is explained further
below in ‘Limitations of IRR’.

The IRR can be found with a search routine. As it is calculated by interpolation from
NPV values at higher and lower r’s, it is implicitly an approximation. For accurate
value the higher and lower r's should be fairly close together. Using a digital
computer the error will be insignificant.
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IRR - EXAMPLE

- An Example showing the method of
im@mmﬁaum% .determining the IRR is presented. The

! * T oe TReen | Dra Feamt] previous example showing the method of
[ ostow wow e Crn | g | mw | gvew| determining NPV is used to illustrate the
- | 1o% i , .

oy ow o] el oo e - method. The IRR is found between two
sbo! " 4Tor e oads | 3awi] GesE| sei| successive discount rates for which there
4om: s5! “osza| 2am| o071 228} 'js change in sign of the NPV (negative to

SO0, <400 1000) 0733|981 oesvs| &%) pogitive or the reverse).
3000 2,000 4000] 0C3S0| #4782 DSTIB] 3,287

! 3000 6000 6000 00B) 3404! 04972, 34B6| |
i NET PRESENT VALUE. 7 [ #n] . In this case there is a change in sign for
3 1450 the NPVs at 10% and 15%. This means
L IRR = w’“?iﬁ P 5'?5)“5% m%)ﬂu’? that the NPV vs. discount rate graph will

A cross the zero NPV line at some point
between the 10% and 15% discount rates.The point is estimated by interpolation as
shown. In practice, this would be determined by a search routine. A number of
readily available software packages, e.g electronic spreadsheets, have functions that
perform the search and produdce the IRR.

T
aaun-—io
-

IRR for EQUITY

iThe IRR for the portion of the project
financed with equity uses the Net Cash
'Flow (NCFe) as developed for the NPV for
requity. This derives from the cash flow for
financial planning, which represents the
financial plan for the project and indicates

Ay T AR PO OF STATY RO 7 TSARIOD. the surplqses and deficits that accrue to

i o the project’'s owners. The equity

NCF,, Net Cash Flow, Equlty for period t ‘contribution in each period is deducted
[Ad IRR, or DISCOUNT RATE AT WHICH SUM=0

.and dividend payouts to equity holders
-are added back as these represent
ibenefits generated by the project and
‘received by the shareholders.

The IRR is the discount rate r* that sets the present value of the NCF's to zero. This
is rate at which the equity generates net benefits. The IRR can be found using a
search routine or by graphical means (NPV vs. discount rate).
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IRR and NPV

For a normal project as the discount rate
‘is increased from zero, the NPV generally
-decreases. At some discount rate the NPV
<o - .graph will cross the zero axis. This is the
<+« - “IRR.

- o . The IRR can be found by an iterative
O RR .process. Starting with an estimate of the
N . 'IRR (say the hurdle rate), the NPV is
s . - - calculated. If the NPV is positive the
R > _discount rate is increased and the new
. . DISCOUNT RATE NPV calculated; if negative the process is
' “ 7 reversed. When a crossover of NPV=0
occurs an interpolation process can be used to determine the IRR more accurately.
The IRR can be determined graphically, but a computerized search routine is more
convenient and accurate.

IRR is actually the solution of a polynomial of order n, where n is the number of
periods in the project (see Limitations of IRR, below). For this type of function there
can be as many as n roots, some of which may be ‘real’ or ‘imaginary’ in the
mathematical sense. Alternative real solutions occur when there are negative flows
after initial outflows. Additional IRR’s will be generated for every change in sign of
the net flows from one period to the next. Usually this is not a problem as the flow
patterns have large negative outflows early in the project and then usually positive
flows during the production phase. Relatively minor negative outflows will not affect
the normal IRR search procedures.

MODIFIED IRR (MIRR)

‘The problem of unrealistically high IRR for
P ‘a project can be resolved by ignoring IRR
.. Fidhrtes IRRAMIRR) ‘entirely as a measure of project worth.
Sy S -, Net Present Value is a much more

,, Eo immmasmmmwmmm - ,.1 .ng da tal way t R t t
i i’m"mmmu v oa o .fundamental way to assess an investmen
T} RETUS oveRuRe "mwscr““': - ) ‘project as it provides a definitive result -

omm&ammmzﬂmum o {the NPV is non-negative at the cost of

. f» APPLIES “SORROWING RATE® TO DEFICITS THAT WOULD BE | capital or not.
: mwmmmmmmum *

ommmnn mnmnnvmoﬁmm .
FLOVYD EQUALS PRESENT VALUE ummrwns . [If a correct IRR is to be pursued, one way
S ‘ ‘ iof dealing with the problem of inordinately
L £ om0 e ““ A ~ ihigh IRR is to use the Modified Internal

‘Rate of Return (MIRR), but is not without
its detractors. An objection is that no investment decision should be dependent on
other opportunities for investment of generated surpluses. In this method the
assumption that the surpluses generated by the project are reinvested at the IRR is
avoided by simulating the reinvestment of the surpluses at a more realistic rate of
return and to the planning horizon. In this way the terminal value of the surpluses
are matched with the present value of deficits (mainly the initial investment) to
determine an equivalent rate of return for the project.
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To state the problem once again:
IRR assumes cash flows reinvested at IRR: This has been explained previously.

For high IRR not usually practical to expect these returns over life of
project: It is important to consider that in the investment world financial resources
are destined for reinvestment, and not for other purposes such as consumption.
Applications for surplus funds that may be available in each period have to be
found. Normally for a growing enterprise the funds will be absorbed internally in
expansions of the enterprise beyond the project. In other situations these funds will
be employed in other enterprises or subsidiaries. When the IRR of the project is
inordinately high, opportunities to reinvest surpluses at the high rate of return will
not be easily found.

In the MIRR approach the following adjustments are made:

Assumes realistic investment rate: A realistic reinvestment rate is applied to
surpluses to the planning horizon. This simulates the reinvestment of surplus funds
with a rate of return equal to the assumed reinvestment rate.

Applies ‘borrowing rate’ to deficits that would be covered by fixed instrument
investments: A "borrowing" rate (a secured rate based upon the more conservative
credit market rather than the equity market) is used to discount all negative flows
to present value, a simulation of investment of funds at the start of the planning
period to cover future investments or operating deficits. The approach is identical to
the method of calculating the standard IRR with the exception that the ‘borrowing
rate’ rather than the IRR is the discount rate.

MIRR is rate at which terminal value of positive flows equals present value
of negative flows: A single discount rate will equate the terminal value of positive
flows (P) with the present value of negative flows (N). This is the MIRR (of course, if
the discounted negative flows are higher than the compounded positive flows, an
MIRR will not be found). In other words, the MIRR is that rate which at which P is
reduced by discounting to the absolute value of N.

MIRR is more applicable to equity analysis than to return on total investment. The
reason is that the former deals with funds whereas the latter is concerned
essentially with resources. MIRR, if anything, is more a financial technique than one
that can deal with other types of resources. It can be applied in both, but not with
same degree of significance.
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CALCULATING MODIFIED IRR (MIRR)

The mathematical form of the MIRR
calculation is presented. P is the terminal
; value of all surpliuses (positive flows)
¢ .. .. compounded to the end of the planning

s

; i .n i ) .B*:w,
P gﬁr,(xw)

Er . ,
N e ST Ty { . horizon at a reinvestment rate 7 (a rate
! \; ".w(f.)}’a; ; .based upon the return on anticipated

§ ¥ ‘ investment opportunities). N is the

i
FP,  Ponrtve flow , penod ) I ‘ f i

', ogag fow e | present value of all negative flows
7 j

n

Re imvetment rate ‘discounted at the "borrowing" rate & .

o mm""o;fxg.gw poriods | ‘The rate at which P is discounted to equal
woolm ., Modfied BR ek * N in value is the MIRR, m. Basically this is
R “‘the rate at which the reinvested surpluses

“equal the investment on a time-adjusted

LIMITATIONS OF IRR

~ Use of IRR for investment project
‘appraisal can be problematic under some
.circumstances (for further treatment see
‘the file Probiems of IRR):
{

5 ¥

| LIMITATIONS OF IRR

"¢ IMPLICIT ASSUMPTION THAT NET
| CASH FLOWS RE-INVESTED AT IRR"

fImpIicit assumption that net cash
flows reinvested at IRR: There is an

PR 3

| N g . I & 3 " .
'e  IF IRR 1S ABNORMALLY HIGH THIS

) , e , rinherent assumption in the method of
Aés?nffron * uranamsttc ,calculating the IRR that the surpluses in

""" o _POSSIBILITY OF MULTIPLEIRR'S | 'each period are reinvested at the IRR.
L C ’ _This implicit assumption derives from the
L S ‘way that IRR is calculated. The net flow in

“each period is discounted; these
discounted values are then summed. An IRR occurs when the sum of the present
values of all periods equals zero.

A method of caiculating IRR that is precisely equivalent mathematically is to
compound the positive periodic values at a reinvestment rate to the planning
horizon and sum them (the terminal value of positive flows); discount the negative
values at the same rate and sum them (the present value of the negative flows);
discount the terminal value of positive flows at the same rate to the present and
add the result to the present value of negative flows. The result will be the NPV. If
NPV=0 then the discount rate applied is an IRR. This illustrates the equivalence of
the assumption of reinvestment at the discount rate with the standard method of
calculating IRR.

This is also a limitation for the NPV, however it is less significant because the
discount rate is selected by the decision-maker, which probably represents the
expectation of return on present and future capital resources.
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If IRR is abnormally high this assumption is unrealistic: The IRR is a rate at
which the NPV=0. If the IRR is very high, this assumption may be unrealistic. It
may not be possible to find such reinvestment opportunities for the surpluses over
the life of the project.

Possibility of multiple IRR’s: As discussed previously, when there are changes in
the period flows from negative to positive or vice versa, IRR's (mathematical roots)
are generated by the polynomial equation describing the relation between
discounted values of period flows. If there is more than one credible IRR the
problem is to decide which one to use. There is, of course, a minimum IRR, and that
can be accepted as the IRR and used as the measure against which the cutoff rate
(expected rate of return for the investor) is evaluated. But this is not entirely
satisfactory. In some cases IRR has to be discarded and NPV used as the primary
financial assessment instrument.

THE NET PRESENT VALUE RATIO (NPVR)

o s s i o e e

! : : - 'NPVR is a measure indicating increase in

: -wealth generated by a project relative to
‘total investment. The ratio is Net Present
'Value (NPV) to Present Value of
!Investment (PVI). NPV has been discussed
‘at length previously. PVI is determined by

{ NPVIPVI, WHERE PVI IS THE PRESENT | : ; : :

VALUE OF INVESTMENT ' Edlscountlng all _the |pvestment value in

! ieach period, including increments of

; RANKING PROJECTS ~ FOR CAPITAL | Eworking capital, to present value at the
RATIONING -

o

iselected discount rate.

iThe ratio can be interpreted as the
‘amount of surplus value generated per
unit of investment. It is a measure that can be determined for a basket of projects;
those with higher NPVR's are more desirable from this perspective.

NPVR is used for capital rationing. Any projects with positive NPV can be pooled and
selected in whole or in part (if separable) to yield the best return on limited
available capital, with priority based upon the value of NPVR for each project
possibility.
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CRITERIA VS. INDICATORS

Static and dynamic financial indicators
that define predicted performance are
.derived from the financial study of the
project, which is based upon the project
design - the approach to the market, the

P B e g o g

| e o i ;technical configuration, the organization,
. COMPARING PARTICIPANT'S - in s.hort the functlor]al e.nt.|w concen_/ed by
. . . EXPECTATIONS WITH ~designers and how it will interact with the

' PERFORMANCE INDICATORS | external environment.

i
}
]
L T R TINpe N

E§The question now is: are the participants
‘satisfied with what they see? Each of the
participants has criteria - the goals and
objectives of each individual, corporate entity or other party to the project may, and
usually will, differ. Performance indicators are to be compared with criteria. If the
criteria are met or exceeded presumably the project will be regarded favorably; if
not it will either be rejected, or perhaps recycled in some way.

L)

R

Determination of criteria is a crucial exercise; if criteria are not properly defined the
decision process goes awry. In some cases there are a number of criteria that have
to be regarded simultaneously. How they can be regarded in composite when only
some are satisfied is an issue that confronts investors.

Another problem for financial criteria is inflation and currency exchange rates. When
the project is launched in an environment where inflation is high, its effect on
selecting appropriate criteria has to be considered. If the project involves foreign
exchange requirements or earnings, exchange rate variations have to be anticipated
in determining criteria.

Financial criteria can not simply be referenced to debt and equity markets. How
market rates of return, for example, relate to appropriate criteria depends, at the
least, on how the project analysis was performed.

DYNAMIC CRITERIA

{ Dynamic financial indicators are estimated
from  the predictions of  project
.performance. They are to be compared
‘with the criteria of investors and other

J - % ¢ #

| DYNAMIC CRITERIA

© @ IRR: CUT-OPFRATE S
| 4 NPV CHALLENGE (WURDLEYRATE | 'What are the applicable dynamic criteria?
'HOW IS THE APPROPRIATE RATE smc;'zn; . The principal dynamic indicators that have
" o OPPORTUNITY cOST OF CAPITAL - THES BEST been explained previously are Net Present
"~ | OFALTERNATIVE INVESTMENTS Value (NPV) and Internal Rate of Return

. ¢ WEIGHTED AVERAGE COST OF CAPITAL J %(IRR). The former is the fundamental
- ST S : ‘indicator for investment projects, with the
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advantage that the method produces a definitive result, which is not always the
case for the IRR.

The IRR is a rate of return, expressed as a percentage, based upon either equity
capital invested or total assets committed. In determining NPV a rate must be
selected as the discount rate - the challenge rate or hurdle rate. An acceptable NPV
must be non-negative; if the project is challenged with the hurdle of a particular
discount rate, a negative NPV is grounds for rejection. For the IRR the criterion is
the cut-off rate; a predicted IRR below the cut-off rate is considered unacceptable.

How is the appropriate rate selected? The criterion for both the cut-off rate (IRR) or
hurdle rate (NPV) should be the opportunity cost of capital, the return on the most
favourable alternative investment. When there is more than one source of finance to
be applied to the project, the weighted average cost of capital should be the
criterion (see the section Cost of Capital, Weighted Average Cost of Capital).

For an existing enterprise planning to finance the project internally, the criterion
should be the weighted cost of its capital structure. In this case the market value of
equity and debt may enter into the calculation of weighted cost.

The weighted cost of capital is an appropriate criterion for an enterprise
contemplating an investment to be financed with its own funds. The existing capital
cost is representative of the kinds of investments that is reflected by the company’s
historical rate of return. This is, in effect, its opportunity cost as it would likely
reject some projects with characteristics that were not suitable according to its
corporate culture (level of risk or industrial sector).

NPV or IRR - HURDLE or CUT-OFF RATE?

@The choice of dynamic criteria - the hurdle
irate for NPV or a cut-off rate for IRR -
-usually will not alter the signals in regard
ito financial viability of an investment

[ Conventional projects: NPV and IRR

criterla result in same accept or reject gproject. Howgver, for some types of
decisions |projects applying the cut-off rate to IRR is
| problematic.

¢ Non-conventional projects: multiple IRR's

i
|
; cloud decision E
! B0, [Conventional projects - NPV and IRR
e M"'::;':”':’: ‘:"" IRR: |criteria result in same accept or reject
f N Am';a:; N einvestment lssue \.Ede_usions: A ‘conventional’ project, in
e~ ithis context, has a normal pattern of
inflows and outflows. The investment
occurs early in the project; financing matches the needs according to the asset
acquisition plan. There may be operating deficits in the early periods, covered either
by existing or additional financing or by internally generated funds. In general, there
are outflows in the early periods representing mainly the investment, and primarily
inflows during the operations phase. The same accept or reject decision will result.

If applying the hurdle rate as the discount rate produces a positive NPV, the IRR will
be higher than the hurdle rate; therefore, using the same cut-off and hurdle rate
will provide the same answer in regard to the acceptability of the project.
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Non-conventional projects: multiple IRR’s cloud decision: A non-conventional
project, with a pattern of inflows and outflows that result in multiple IRR’s, leaves
room for doubt in regard to the accept-reject decision. Which IRR should be
applied? There is a minimum IRR, and this can be compared with the cutoff rate. If
the minimum IRR is below the cutoff rate the project could be considered
unacceptable. A more satisfactory approach is to apply a hurdle rate and determine
the NPV.

Advantages of NPV over IRR: The NPV is a more effective tool than IRR for
assessing the financial viability of investment projects. IRR is more applicable in
credit markets, where flow patterns are more regular, moderate and definitive. In
applying NPV in project assessment a definitive signal is obtained: the NPV is either
non-negative or it is positive. The other advantage is avoidance of reinvestment
issue. The NPV method, as the IRR approach, does have the inherent assumption of
reinvestment, but the reinvestment rate is the discount rate selected, which is the
cost of capital, a more realistic approximation of the returns that can be expected
for available investment opportunities.

Another advantage of the NPV approach is that selective reinvestment rates
(discount rates) can be applied to funds at different points in time and intended for
different purposes.

MUTUALLY EXCLUSIVE PROJECTS

cEa e d e Investors may be faced with the need to
S L R select one or more projects from among a
PR - Mgroup of possibilities when limited by
e I ‘available investment capital or by

 a———— w— ' ‘incompatibility of alternatives. Mutually
'MUTUALLY EXCLUSIVE iexclusive projects can be ranked by

_PROJECTS .comparing projected performance
o L " indicators.

»»»»»»

‘An unambiguous way to rank mutually

~ .exclusive projects is to apply the hurdle

:rate and determine the corresponding NPV

. —-ifor each of the mutually exclusive

projects. This indicator provides the surplus generated for each project at the
specified rate and is the most reliable way to arrive at an investment decision.

Another factor that may be taken into account is risk - the risk premium associated
with each project may differ. The criterion should be the NPV at the risk-adjusted
discount rate. A further refinement is to compare the NPV ratios, Net Present Value
generated per unit of investment for each project. The project with the higher NPV
ratio would appear to be a more efficient investment opportunity.
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RANKING MUTUALLY EXCLUSIVE PROJECTS - NPV AND IRR

NPV of an investment project represents
-the expected surplus value, over the cost
.of capital (depletion and rental costs), to
, i .be generated by a project. It is a measure
NPV AND IRR METHODS MAY GIVE] 'of the anticipated increase in wealth of the
CONFLICTING RANKING WHEN WIDE! - iproject's owners. From this perspective,
.DIFFERENCES IN: 'more is better. A project with higher NPV
« CASH FLOW PATTERN Eis more advantageous to investors, all
‘other factors being more or less equal.
IRR is the internal rate of return based on

« INITIAL CASH OUTLAYS

{ |, _=-_PROJECT LIVES __ 1 .the planned inflows and outflows.
' ~ Presumably in this case aiso, higher IRR is
e e e — e IO A @STFADLE.

When ranking mutually exclusive projects, NPV and IRR can provide conflicting
signals. This can occur when there are wide differences in cash (or resource) flow
patterns, initial cash outiays and project lives.

An example of two mutually exclusive projects with differing NPV and IRR signals is
shown (see attachment DIFFERENT SIGNALS). Project M has higher IRR, but lower
NPV at 9% discount rate. Project N has a higher NPV at the same discount rate, but
a lower IRR.

The graph of NPV vs. Discount Rate for the two projects is shown (see attachment
NPV OF PROJECTS M AND N). At discount rates below the crossover rate of about
10% Project N has higher NPV. At higher discount rates Project M has the higher
NPV,

In this example, if the cut-off rate for IRR is 15% both projects would appear to be
acceptable, with Project M perhaps favored for its higher IRR,

This example illustrates the superiority of NPV as an assessment tool. A definitive
hurdle rate will clearly show one project to be more favourable than the other
(except at the one rate for which the NPV’s are equal). The advantage is even more
fundamental, however. The hurdle rate represents the cost of capital, an indication
of the expected rate of return on surpluses generated by the project.

FINANCIAL LEVERAGE AND CUT-OFF RATE

This example is intended to illustrate why
the cut-off rate is the cost of capital.

% In the upper area a simple resource flow
pattern for a project is shown. There is an
initial outflow representing the assets

| toanaraoy committed to the project, with equal net
s " | benefits generated for a number of years.
w0 Project financing is not considered at this

point. The IRR of 10% is the return on the
‘total investment.

g

|

" AORN KT T %
BRE »?
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Now consider how the project is financed (second illustration from the top), with
equal amounts of equity and debt. The total charges on the debt (interest rate) is
10% (for simplicity assume this to be also the cost of equity). In this simple pattern
of flow, it is clear that the amount of debt service (assuming the annuity-type
repayment plan) is equal to one half the net benefits.

The next illustration shows the position of the equity participants. Equity finances
one half of the project, but receives only one half of the net benefits (the other half
is used for debt service). What is the NPV for the equity holders? It must be 10%.

In the last illustration it is assumed that the cost of debt is 7 %, lower than the 10%
return on the total assets committed to the project. From the point of view of the
equity holders, the surplus generated from the half of the project financed with debt
accrues to them and raises their rate of return. If the cost of debt were higher than
10% the effect would be to reduce the return for equity holders below the cost of
capital.

The cut-off rate should be at least equal to the cost of capital. Otherwise, a project
could be approved but it would not be able to generate returns that are satisfactory
to investors.

Blue shows the scenario for determination of IRR, the commitment of real resources
(investment) and the corresponding generation of net benefits. Assume that the
project’s IRR is 20% (future net benefit stream discounted by 20% to equate to
initial investment)

When the financing is added in (red for loan and green for equity) debt service is
incurred. Assume that the loan is at 20% on half of the total investment (the other
half financed by equity). Then the value of the debt service stream is equal to one
half of the value of the net benefit stream. The result is the third scenario (green)
where discounting values of one half the net benefit stream against one half of the
total investment again provides a return (on equity in this case) of 20 %.

If the interest on the loan is less than 20%, the net benefit from the point of view of
equity will increase, and there will be an increase in the IRR for the equity. The
reverse is true if the interest rate is more than 20%.

VALUATION

‘ IInvestors are often faced with the
. . i problem of determining what a business is
¢ B o T ‘worth - how much is actually invested in a

OPTION. | VALUATION BASIS CRITERIA business compared with its actual value or
SONTINUE TPRESENTVALUE Townensnurpie] ‘'what price should be paid for assuming
|OPERATIONS - - | OF FUTURE RATE ,control of an enterprise.
o » . {BENEFITSOF  ° |
e o we JOWNER 2
ISELL THE PRESENT VALUE | BUYER'S HURDLE | | ise i
BUSINESS AS OF BUTURE RATE . ‘An owner of. an enterprls.e_l.s_ constantly
GOING CONCERN aene;m:ow iconfronted with three possibilities: (1) the
LIGUIBATE THE ~ [MARKET VALUE OF | REPLACEMENT | Ebusmes.s can continue (p_erha_ps .wn:h
ASSETS ) £78 VALVE ? 1 expansion or some other project in mind),
" H . .
. X N N -1(2) it can be sold as a going concern or

*(3) it can be dismantled and the assets
liquidated. There are one or more others, but we must deal here only with the legal
alternatives.
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How is the business to be valued in each circumstance? What is the basis for
establishing an appropriate price? The fundamental mechanism is Net Present
Value, the value of net benefits accruing to ownership to the planning horizon.

Continuing enterprise: If the enterprise is to continue, the balance sheet tells
little about value of the enterprise. The prices or values of assets and liabilities are
not really relevant. What is important is how these assets can be utilized to
generate future benefits. The value of the enterprise is the present value of future
net benefits, discounted at the opportunity cost of the owner.

Sell a going concern: The buyer’'s perspective comes into play. The process is
similar, but the buyer has her/his own way of regarding the company or project in
terms of expected rate of return and risk. The value from the buyer’s perspective is
the present value of future benefits foreseen, discounted at the buyer’s opportunity
cost of capital. For any investor, existing owners, prospective mergers or acquirers,
or new entrants to the field, the past is only relevant in terms of what impact it has
on the future. In evaluating investment options, historical information should be
employed to simulate future performance from the point of view of the analyst’'s
sponsor, who may be the existing owners or a prospective acquirer. The current
balances should reflect the values that are linked to future funds and resource flows.
Fixed asset values and corresponding depreciation rates, for example, should be set
in accordance with anticipated future depreciation as it influences earnings and cash
flows.

Values and liquidation schedules for current assets and liabilities should comprise
the best estimates that will accurately reflect their future financial impacts. Under
these conditions the net worth, or shareholders’ equity, as reflected in the balance
sheet may not be meaningful. )

Liquidation: In this case a balance sheet is important, so long as it reflects the
actual market values of assets and liabilities. The book value of an asset, for
example, may or may not represent its liquidation value. Under these conditions the
balance sheet should reflect the net worth (difference between asset and liability
values). The financial analysis would consist of establishing a current Balance Sheet
for the proprietors, showing the liquidation value of all assets, the settling value of
all outstanding liabilities and the net worth or residual monetary value that would
accrue to the owners upon liquidation.

INFLATION AND DYNAMIC CRITERIA

‘'Normally projects appraised at

constant prices: When inflation is

v general, i.e. all inputs and outputs are

¢ NORMALLY PROJECTS ARE APPRAISED ;similarly affected by inflation, there is
AT CONSTANT PRICES usually no need to adjust prices for

1o NOMINAL cosToFcapitaL arrecten | inflation  when  performing  financial
; BY INFLATION analysis of an investment project. The
10 THE IRR AT CONSTANT PRIGES NOT relationship of inputs and outputs will be
! COMPARABLE WITH THE NOMINAL COST the same. Analysis can be performed
i OF CAPITAL using the assumption of constant (not
|¢__ HURDLE RATE ADJUSTED FOR INFLATION | inflation-adjusted) prices, either those

jfprevailing at present (recommended) or at
some future point in time.
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If there are cost elements that are expected to change relative to general inflation,
then the escalations in such costs should be included in the analysis, even when
performed at constant prices. However, the escalations should not be confused with
inflation. Scarcities of certain commodities may force prices higher, but if there is
not a general impact on prices in general then only the relative changes in such
prices should be included.

Special care should be taken with debt and foreign exchange exposure. The
currency in which debt is designated can affect nominal debt service requirements
and their constant price equivalents. When inflows or outflows are in a foreign
currency the effects of relative inflation and possible exchange rate fluctuation
should be taken into account when analyzing the return on a project investment at
constant prices.

Nominal cost of capital affected by inflation: In circumstances where the
inflation is high, the cost of capital will be affected. With general inflation the
nominal, or apparent rate of return on investments will usually increase, but will not
reflect the real rate. This phenomenon is explained subsequently. The rate of return
will increase approximately by the inflation rate, as expressed in the following
relationship:

d=r+i

d - nominal rate of return
r- real rate of return
i - inflation rate

The actual relationship is slightly more complicated. Its derivation and explanation
are included in Dynamic Criteria and Inflation.

Under conditions of general inflation nominal rates of return on investment will
appear to be higher. Real rates, tied to the actual purchasing or economic power of
the benefits, may not change.

The IRR at constant prices not comparable with the nominal cost of capital:
If the financial return on a project analyzed at constant prices is compared with the
same project at current prices, there will usually be a difference in the dynamic
indicators. The field is not the same. The difference will usually approximate the
above relationship - the return (IRR) will be increased approximately by the rate of
inflation.

Hurdle rate adjusted for inflation: It is unreasonable to compare indicators
developed using constant price assumptions with criteria that are based upon the
nominal cost of capital in the marketplace (see section on Cost of Capital, Capital
Markets). The ‘playing field’ is not level. With constant price analysis, as a general
principle, inflation-adjusted cost of capital should be the hurdle rate, with any risk
premium included. In other words, only inflation should be stripped from the capital
market rates. At current prices it is appropriate to use the nominal cost of capital as
the criterion.
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IRR WITH NOMINAL AND INFLATED PRICES

:In the illustration, the pattern of inflows
| RR ek NOMNAL AP FUSED (RieEs | (and outflows are shown for a project at
; B B ‘ .nominal (current) prices and at constant
T T SLTEFTO AN COSTOARE ‘prices. For simplicity, the investment

' occurs at the start and the benefits and
.costs are uniform for each period to the
.planning horizon.

Suppose the IRR is first determined for
the project using constant prices.

o
&
x
x

iFor an acceptable project benefits must
" “exceed costs. When both benefits and
costs are inflated, which will increase faster? Benefits, because they have the higher
values; when inflated at the same rate as costs the absolute increases will be
greater. This means that under conditions of inflation the nominal (inflated)
differences between benefits and costs during each period will be greater than the
corresponding differences under constant pricing.

If the net benefits are higher in each period for the inflation case the IRR should
also increase. By what amount? Usually close to the inflation rate. In other words
the nominal, or inflation-based IRR will exceed the constant price IRR approximately
by the rate of inflation included in the current pricing.

For a good project the benefits exceed the costs. If general inflation is applied the
benefits grow in value faster than the costs. Then when the IRR is computed the
value must exceed that for the constant price assumption.

This supports the idea that under conditions of inflation the market or nominal rate
should be applied as a criterion only if the prices are at current (inflated) levels.
Otherwise, both the criterion (discount rate) and analysis should be applied in
current prices, with the effects of inflation removed.

EXAMPLE: IRR AT CONSTANT AND CURRENT PRICES

' : i This example is intended to illustrate the

=re|at|onsh|p between the rates of return

1 (IRR’s) calculated for the same project

under current and constant price

- e Y™ - |assumptions. For years 1-5 the Net Cash

i Bt A% Flows are shown for the constant price

i 8000 865 | case and the inflation case. NCF’s in each

,,,,: ; ::: :;‘g period for the constant price case are

5 e o inflated at a 10% rate. The total

R YIS PPy inflationary effect depends upon the

! d=rsivn I number of years of inflation. For example,
4=0216+0.100+ (0.216)0.100)- 0338 w 33.8%; - the constant price value of 5,000 in the
b — : second year is inflated by the factor

(1.1)2 or 1.21; the value of 6,000 in the third year is inflated by (1.1)3 or 1.331.
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The IRR’s in each case are r=21.6% and d=33.8%, where r is the constant price
rate and d is the inflated price rate. The relationship between the ‘real’ rate
(constant-price rate in this example) and the nominal rate (inflated-price rate), is
precisely in accordance with the equation shown (see derivation in Dynamic Criteria
and Inflation).

When prices are inflated to expected current levels, the IRR so determined is higher
than the nominal rate of return by approximately the rate of inflation.

CONSTANT OR CURRENT PRICES?

Should the analysis be performed at
constant or current prices, and what
should be the decision criteria in either
case?

CONSTANT PRICES
CONDITIONS |20 MPLATION OR ALL TeUTS [PER. WeLON 0 E . ) "
EouaLLY: owEveR, RELATE |8 vmiacm Even under hyper-inflationary conditions,
ocaarans O e Tl it is usually better to perform the rate of
 [HURDLE RATE [(E o016 CATiL~ [ GouT 9 G ‘lr"eturn_.analyss at constant prices. Under
NOMNAL COST DIUSTED Fon e el Soei! ' hyper-inflation the analysis can be

CUTOFF RATE | AhrouTve pRoveET oeer e performed in terms of a foreign currency
. that is not undergoing a high rate of
.inflation.

Normally general inflation will affect both inputs and outputs. Nominal returns will
be affected by inflation, but when costs and benefits are reduced by the appropriate
deflators, assuming the appropriately modified criteria are the benchmarks for
acceptance or rejection, appropriate investment signals will be presented.

Conditions

Zero inflation or all inputs and outputs similarly affected: Prices should be at
constant level, but including relative price changes anticipated (escalations): It is
appropriate to use the real cost of capital as the criterion (hurdle or cut-off rate),
the nominal market rate adjusted for inflation, but including any risk premium.

Price inflation with concerns about liquidity, particularly in regard to
foreign exchange exposure: Prices can be at current levels. It is appropriate to
use the nominal (market price) cost of capital as the criterion, or the opportunity
cost based upon the expected nominal return on the most favourable alternative
investment. The most significant application of current price analysis is for
confirmation of liquidity during the early periods when inflation may escalate debt
service in the case of foreign currency-denominated loans and may also cause
liquidity problems in relation to loans denominated in domestic currency from the
high capital cost under these conditions. For rates of return probably constant price
analysis is more accurate.
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PRINCIPLE CRITERIA WITH INFLATION

‘This is a recapitulation of ideas presented
cpreviously. It is intended to suggest the
-appropriate form of analysis depending
-upon its purpose and perspective.
.Participants in a project may have
i different perspectives and concerns, but in
ino case is it plausible that the primary
rconcerns of one are not at least secondary
:concerns of the others.

I
|
|
i

UNBER BYPER-IKFLATIONARY CONDITIOND ANAL (8 CAN BT PERROHMED
WA ALL PRICES EXPRESGED IN FORDGN EXCHANGE

A T *Investor The investor seeks a
| satisfactory rate of return on investment.
e 11 analysis is more appropriately
performed using constant prices. The hurdle or cut-off rate should be the real cost
of capital. If the market is used as a reference for capital costs, the prices (rates)
should be adjusted for inflation - the ‘real’ opportunity cost of capital should be the
benchmark. The combination of constant prices and ‘real’ cost of capital reflect
constant purchasing or economic power of future costs and benefits.

Lender: The lender is interested primarily in recovering principal and receipts of
interest and other charges. The principal criterion is liquidity. The ability of a project
to service its debt may be affected by inflation, particularly in the case of high
interest rates scaled to the level of inflation by the market, or where there is foreign
currency exposure. In either case, at least for the early periods, analysis under
current prices should be performed with the intention of demonstrating that the
project can maintain adequate liquid reserves to service the debt. The rate of return
under conditions of inflation is ordinarily only of secondary interest.

Again the concept of the level field is presented. If the analysis is done at constant
prices then the real, inflation adjusted rate of return for cost of capital and for debt
service should be applied.

For current price analysis, useful mainly for the analysis of liquidity early in the
project, the nominal or market cost of capital and interest rates can be applied.

99



RISK ANALYSIS

Markets do not like uncertainty. Whenever
normal business conditions are threatened
by economic, social or political instability
investors tend to reduce their exposure.
There is good reason for this. Normally
L business performance suffers, aithough

JDEALING WITH UNCERTAINTY] some astute entrepreneurs are adept at

IN PROJECT ANALYSIS ; taking advantage of such situations.

S WAy & TR e | SIS D I SR T e i

.Heretofore, the approaches to financial
preparation and appraisal of projects have
. : been based upon expected scenarios.
SN S SN However, risk is a factor in any business
sntuatuon and can not safely be |gnored in most investment decisions. Risk Analysis
is an integral part of project development. The realization of adverse conditions can
have consequences from annoying to fatal. Fortunately many risk factors can be
estimated and quantified. Measures to avoid, mitigate or spread risk may be
undertaken. Building the risk factor into project analysis will lead to better decisions
with more secure predictions of how investment in a project will perform.

[

CONCEPTS OF RISK

:Risk can take on a number of appearances
‘in the minds of investors. As a general
rule, risk connotes danger, the possibility
‘that something will happen to threaten

- éHANCEOF RUIN e .the economic position or status.

¢ POSSIBILITY OF LOSS : Chance of ruin: The possibility that
© +oncoming changes in economic, political

. VARIABILITY OF RETURN ;or social conditions will cause the project

R

©' PROBABILITY OF AN . - to collapse - that the external

| UNDESIRABLE OUTCOME .environment will become so hostile that

C e B - . - . . .the project can not survive is a concern
i CRAN SRS ‘for some investors.

Possibility of loss: In some cases it is not so much a fear of collapse; even the
possibility of suffering a loss is sufficient to concern investors. A business or project
can survive as a viable entity, but perhaps the rates of return will be less than
expected with attendant reduction in value of the enterprise.

Variability of return: A basic concept of risk is probability of occurrence. When the
range of possible occurrences is wide, such fluctuations, e.g. in rates of return, pose
an element of risk. When performance is highly variable markets respond in kind. In
fact, markets have developed a means to deal with variability in performance. A
volatility measure, #, is widely used to assess the risk in an investment. This
indicator measures the movements in value of the enterprise with respect to the
overall market. For enterprises with high 8 changes in value during economic
upturns and declines are more pronounced than the averages.
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Probability of an undesirable outcome: A general view of risk is the probability
of an undesirable outcome. How this undesired outcome is defined is for the
investor to decide. At that point the analyst can take over and assess the associated
risks.

RISK FOR PARTICIPANTS -
WHAT IS AT RISK FOR PARTIES INVOLVED IN THE PROJECT?

{Each of the classes of participants in an
iinvestment project has differing views on
1 risk. The project plan should take these
y perceptions of risk into account in
S iplanmng and promotion. Only when risks
& INVESTOR: LOSS OF CAPITAL INVESTMENT -jare ameliorated to a satisfactory level will

OR RESULTS THAT DO NOT MEET CRITERIA ‘participants collaborate to bring the

¢ FINANCIER: DEFAULT ON THE LOAN ; project into existence.
H

¢ GUARANTOR: DEMANDS OF CREDITORS : . . .
‘Investor: The investor tries to avoid loss

¢ GOVERNMENT: MISALLOCATION OF 'of capital or commitment to an investment
INVESTMENT RESOURCES ‘that does not meet established criteria
'such as rate of return or payback.

Financier: The lender is concerned with default on the loan and seeks to mitigate
or eliminate the possibility of such an eventuality.

Guarantor: The guarantor has the ultimate responsibility for covering default in the
debt service and seeks to hedge these risks.

Government: For a governmental regulatory body there is risk of misallocation of
scarce investment resources.

PERSPECTIVES ON RISK

| The dimensions of risk are variability and
.time. Risk generally increases when:

L. ’ Projections of future events made
& RISK GENERALLY INCREASES WHEN: over longer period: Risk generally
= PROJECTIONS OF FUTURE EVENTS MADE OVER - lincreases when projections are made far
- &%%A%Atggﬂmemmﬂmsmmm out into the future. The further out in time
.the greater the uncertainty in conditions
chlss\r:’%YBEANALYZED FROM THE POINTOF ,iand outcomes.
| - PROPOSED PROJECT - ’
- G 47 - - - -
L”,:_:@fgés“{f%@?“’%?m o Historical data, future projections
; indicate greater variability: When

----- - historical data reveals a pattern of
variability risk appears to be greater. Periodic or cyclical variations are generally
predictable and connote less risk than the kind of random variability that is the case
in many markets.
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Risk may be analyzed from the point of view of:

Proposed project: Project risks involve the degree to which predicted operational
characteristics may not be realized.

Participants: Investors are concerned with risks associated with meeting
investment criteria (rate of return, NPV). Lenders and guarantors attempt to deal
with the risk of loan default by seeking projects with characteristics that minimize
this possibility. Regulatory agencies seek to assure that scarce investment resources
are productively employed by minimizing survival risks.

Investment portfolio: Another approach available to the investor is to seek
projects that minimize risk to an investment portfolio. Portfolio risk is associated
with the degree of synchronization of outlook and performance of the project in
relation to other investments in the portfolio.

PROJECT (FINANCIAL) RISK

‘Risks abound in any investment
-environment. The project analyst is
‘obliged to consider how risk elements in

; _environment can be mitigated to the
e isatisfaction of participants.

R T
‘S BUSINESSRISK © T 1
¢ PRICE LEVEL OR INFLATION RISK ‘Business risk: Business risks involve the
_ | ¢ INTEREST RATE RISK : ;probability of not meeting operational
_|® EXCHANGE RATE RISK \ targets, such as sales levels, production
& MARKETABILITY (OF SECURITIES) R'SK 'schedules, implementation, and operating
}Q POW'CAL RISK T ) o ‘costs
. , é.
S e " Price level or inflation risk: The risk of

price level changes due to infiation, and particularly escalations in prices of project
inputs, can affect both the costs of investment and operational margins.

Interest rate risk: The risk of rising interest rates can affect assumptions about
the cost of capital. An increase in short term rates can effect the cost of financing
working capital. Increase in long rates can effect the cost of long term debt,
particularly when floating rate instruments are employed in project financing. The
valuation of fixed rate instruments held by the enterprise can be adversely affected.
There is an inverse relationship between market value of fixed income instruments
and interest rates.

Exchange rate risk: If the enterprise is involved in trade exchange rate
fluctuations can adversely affect the cost of imported intermediates or the value of
exported outputs.

Marketability (of security) risk: Shareholders are subject to the vagaries of the
market, as prices of their holdings vary according to factors related to the general
business climate as well as the performance of the project. Another element in
regard to marketability is government intervention. If currency restrictions are
imposed, for example, foreign currency-denominated instruments may lose value.
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Political risk: Political instability usually has adverse consequences for business
and capital markets. Industries variously move in and out of favor with government,
which sometimes offers encouragement in the form of incentives, profit repatriation
and protection and at other times places more restrictions, even to the extent of
confiscating project assets.

QUANTITATIVE MEASURES OF RISK

,The assessment of risk can be qualitative
rand/or quantitative, in accordance with
Ithe methods of forecasting employed (see
'Market and Marketing, Forecasting).
‘Qualltatnve risk assessment would

& STATISTICAL PROBABILITY | 'normally be included in the scenario
! ¢ STANDARD DEVIATION | forecasts. Quantitative risk assessment
? 4 COEFFICIENT OF VARIABILITY | 'would be applied to quantitative data,
| o ~ RELATIVE RISK ‘s |  predictions and the resulting indicators of
, o g’:ﬁg&i"ggggg" 18 f éproject performance.

& SENSITVITY. J ‘

. Statistical probability: If the probability

,,,,,,,,,,,,,,, ; : rdlstnbutnons of various scenarios can be
quantitatively estlmated numerical measures of risk can be determined. Either
standard statistical distributions can be employed, available in the form of
probability distribution curves and tables, or distributions can be derived from
historical data.

i e vem———

Standard deviation: The standard deviation is a statistical parameter that
measures the variability of a phenomenon. Standard deviation is, therefore, one
means of assessing risk. A higher standard deviation connotes greater risk

Coefficient of variability - relative risk): Rather than looking only at standard
deviation, its quantitative relation with the expected value provides a' relative
measure of risk.

Break-even analysis: The break even point as a percentage of capacity is a
measure of risk. A break-even point close to capacity leaves little margin for error
and indicates a high level of risk. Operating parameters can be varied over
anticipated ranges to determine the effect on break-even point and profitability.

Payback period: Events in the future have greater susceptibility to variation, thus
enhancing risk. A short payback therefore connotes less risk for the project.

Sensitivity: Project parameters are varied over expected ranges to determine their
effects on project operating characteristics.
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PROBABILITY DISTRIBUTION AND RISK

If the distribution of probability of events,
e.g. sales volume, price or net flow, can
‘be determined it is possible to derive a
quantitative assessment of risk. The

- F 39?”‘5&'” D'SIB'?JI'AOFQANP_R'SK, subject of probability distribution and the

association with risk is discussed in more

% EXPECTED VALUE ) j ‘detail in Probability Distribution and Risk.
& STANDARD DEVIATION % |

© VARIANCE : | 'Expected value: The expected value is
¢ CUMULATIVE PROBABILITY~ | the weighted average of possible values.
‘ MEASURE OF RISK ! It is not necessarily equal to the most

L likely value. For example, if there are
A _ . .three possible values, 100, 200 and 300,
W|th probablhtles of 10%, 60%, and 30% probability of occurrence, the most iikely
value is 200, but the expected value or mean is 100(0.1)+200(0.6)+300(0.3)=220

Standard deviation: The standard deviation is a measure of dispersion of the
values of the population elements events. For example, it may be possible to
estimate the expected value and standard deviation for the net flow in a future
project period. A relatively large standard deviation connotes greater risk.

Variance: The variance is the squared standard deviation. It is another measure of
dispersion of possibilities and, therefore, risk.

Cumulative probability - measure of risk: A definitive measure of risk is

cumulative probability, the sum of probabilities that the phenomenon of interest will
take on certain values.

CUMULATIVE PROBABILITY AND RISK

L UL T . .- A continuous probability distribution curve
, , .is shown. The principle described applies
.to discrete distributions as well.

| The ordinate (vertical axis) is the
;probability of the occurrence of the
phenomenon, e.g NPV, IRR, profit. The
abscnssa (horizontal ax1s) is the value. The
: curve shows the probability of occurrence
, for values. For continuous distributions it
. S L, ‘tis possible only to determine the
: R Somie s < — jprobability of a finite interval of values.

The expected value is the most likely to occur. In this kind of symmetrical
distribution the expected value is the average or mean value. In this case it
represents the expected outcome for an investment project.

The investor has a criterion, a minimum value of profit, IRR or NPV that is
acceptable. Any value below that level is unacceptable. The measure of risk,
therefore, is the likelihood of performance below the criterion. This is represented
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by the cumulative probability below the criterion, or minimum acceptable outcome.

If the probability distribution is known the area under the probability curve below
the minimum acceptable outcome can be determined. For example, if the
distribution is Normal or Gaussian, the probability can be found by determining the
number of standard deviations between the mean and the minimum acceptable
level. The probability of a value below the minimum can then be determined from
tables or charts that provide the probabilities for the number of standard deviation
from the mean.

STANDARD DEVIATION OF NET PRESENT VALUE

‘Net Present Value (NPV) is the
fundamental tool for assessing the

\ i lattractiveness of investment
. - ‘opportunities. If the probability
- [e NPl ITY BISTRIBUTION | o o

| g’;ﬁg’ﬁf;ﬁi PR’;.?ZQ?’;ERIOD:,T: BUTION | (distribution of cash and resource flow can
AVAILABLE :be estimated for each project period, the

istandard deviation of NPV can be

& EXPECTED FLOW AND S0 FOR EACH PERIOD idetermined, providing an important

CALCULATED USING ONE OF THE AVAILABLE

METHODS ! Imeasure of risk.

& THE STANDARD DEVIATION OF NPV
. DETERMINED BY COMBINING STANDARD ‘Apphcable when probability
_DEVIATIONFOREACHPERIOD |  distribution of flow in each project

perlod is available: This approach can
be employed only when it is possible to estimate the probability distribution for flow
in each project period.

Expected flow and standard deviation (SD) for each period calculated using
one of the available methods: The expected flow and the standard deviation can
be estimated using one of the approaches described in Estimating the SD of NCF.

The standard deviation of NPV determined by combining standard deviation
for each period: The estimates of SD for the flow in each period can be combined
to determine the SD of NPV. The method is explained in NPV Risk.

COEFFICIENT OF VARIABILITY

|Another indicator of relative risk is the
- iCoefficient of Variability. This is
determined as the ratio of standard
.deviation (SD) of NPV to expected value
Eof NPV. This indicator perhaps is more
tmeaningful as an indicator of risk than the
SD alone as it measures the variability
jrelative to the value of the NPV.

e iy

Coefficient of Vaniability = oyey/Exey

|
E\py - Expected value of NPV |
- Standard deviation of NPV
Onpy - Standard deviation ey flf the NPV is, for example, 1000 and the
'SD is 10, the risk is not very great.
‘However for the same SD with an NPV of

N o 100 the risk is obviously much
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more significant. If the distribution is ‘normal’ one standard deviation on each side
of the expected value represents a probability of about 67%, i.e. there is a
probability of about 67% that the NPV will actually be between 1 SD of the
expected value.

For example, if the coefficient equals 1 the SD equals the expected value. This
means that there would be a chance of 33.5%/2 (assuming a symmetrical
distribution) or about 16.75% that the NPV could be below zero.

DISCRETE PROBABILITY - MULTIVARIATE

~If the probabilities of discrete values of
‘independent variables can be determined,
‘the probability of any combination is the

5? ) n - . egrg
Mo VALY ¢ product of the individual probabilities. In
¢  PPHEESEANET ~TIOLV ST S the example the value and the probability
" O L T A e R of occurrence are shown of two
. i 0.08) £0.08) os | i endaen roj rameters ror e
R ’m"“" "::: “‘:; ;m“"“ﬂ___% ndependent project pa ters for th
UKZLV % o o 7 2 N . . '] . . . .
3 2 | s b we | w1 Ipessimistic, likely and optimistic
e g‘ it ; ~(‘3§g)~' a3y | (ose 1 scenarios.
I E T ‘ :
i, : .- s '

-The NPV is «calculated for each
.combination of the two parameters and
‘the probability of each combination is
caIcuIated as the product of the probability of each. For example, the probability of
X = 150 and Y = 300 is (0.4)(0.3) = 0.12 or 12 %. The sum of probabilities in all
cells = 1 (certainty).

The probability of negative NPV can then be estimated by summing the probabilities
in each cell (combination of the two parameters) for which the NPV is negative. This
will be the probability of an unacceptable outcome. The probability of NPV < 0 (not
acceptable) = 0.06 + 0.08 + 0.06 + 0.15 = .35 or 35%.

BREAK-EVEN ANALYSIS

fThe purpose of break-even analysis is to
N .. . _|determine the equilibrium point at which

Ch . ,, 'sales revenues equal the costs of products
. ” ;sold. When sales (and the corresponding
| production) are below this point, the firm is
- ‘making a loss; when above this point, the
firm is making a profit and at the point

BE'EVEN
_ANALYSIS

MR — woa - iwhere revenues equal costs, the firm is
o ¥ - 'breaking-even - there is neither profit nor
' v ' ‘ “'loss.

. P # - E . %

i The break-even point can also be defined in
—'terms of physical units produced, or the
level of capacity utilization at which sales revenues and production costs are
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equal. The sales revenues at the break-even point represent the break-even sales
value, and the unit price of a product in this situation is the break-even sales price.

Before calculating the break-even values, the following main conditions and
assumptions should be satisfied:

s Production and marketing costs are a function of the production or sales
volume (for example, in the utilization of equipment);

The volume of production equals the volume of sales;

Fixed operating costs are the same for every volume of production;

Variable costs vary in proportion to the volume of production;

The sales prices for a product or product mix are the same for all levels of
output (sales) over time.

The above assumptions will not always hold in practice. Therefore, the break-evven
point should also be subject to sensitivity analysis, assigning different fixed and
variable costs as well as sales prices.

BREAK EVEN POINT

" 'Break-even is a measure of risk. The

i ~ igraphs of Revenue, Fixed Cost and Variable
R
5 Fav Cost are shown. Break even occurs when
g v Revenue covers both Fixed Costs and
§ Variable Costs. If operations are above the
& 'BEP the enterprise will be profitable; if
é ; ¢ RV ibelow an operating loss will result.
® : F
5 ‘
i ey The break-even chart is shown with (R-V)
BEP ~ ias the contribution (difference between
3 E,,‘}E,’,‘%Em Revenue and Variable Cost). Break-even
V  VARIABLE COST '(BEP) occurs where the contribution line

crosses the Fixed Cost line. Another way of
viewing the relationship is the intersection of (F+V) and R. This follows from the
relationship at BEP:

F+ V=R
F=@®R—WM

The BEP can be determined mathematically in terms of quantity, sales revenue and
percent full production:

F
BEP, = —
@ @ —v)
FC pF
BEP == P
d 1 — v/ p @ —v)
F
BEP . = —————
i R — V
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Quantity (level of production)
Value of production at break-even
Fixed costs

Unit price

Variable cost per unit

Revenue at full production
Variable cost at full production

<<V N<KO

The measure of risk is the closeness of the BEP to the production capacity. If the BEP
quantity of production is low (e.g. 50% of production capacity) then there is
considerable room for adverse operational results due to lower than expected sales or
higher than expected investment or operating costs. When the BEP is close to the
production capacity, e.g. 90%, the project has greater risk of operating loss.

SENSITIVITY OF BEP TO REVENUE CHANGE

" |An indication of risk is the sensitivity of
éprofitable operation to changes in revenue.

:The sales revenue line can be varied

ithrough the anticipated range of values
‘ from optimistic to pessimistic and the effect

‘of BEP observed. If the revenue lines

{shown represent the expected limits of the
' ‘range (R representing pessimistic revenue,
: A oy 'R’ the most likely and R"” the optimistic) the
S 'E:"‘:! = [break even points are always more or less
@ imecereo aeven mou sENAND S acceptable, with the maximum at about
}80% The margin between break-even and
capacuty provndes Iatltude for error, mlscalculatlon or events that adversely affect
sales.

@k._v,.
AT REVENS

Also appearing on the chart are the expected revenues based upon the demand
curve. This shows that the lowest revenue projection produces a profitable situation,
but even then it is somewhat risky with BEP about 80%. The other revenue scenarios
are either just at or below break even and would not appear to represent viable
pricing policies. Selecting a pricing policy that would most likely result in the highest
profit level is a way to reduce risk.
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SENSITIVITY OF BEP TO CHANGE IN COSTS

~ iThe sensitivity of Break Even Point (BEP) to
W@?@W@ .changes in fixed and variable costs are
iillustrated. The break-even charts shown
‘assume (1) fixed costs independent of
ioperatlng level and (2) linearly proportional
'variable costs. Neither of these conditions
fls normally a totally accurate picture of the
§cost situation, but for many purposes it is a
isufficiently close approximation. If more
§ ‘detailed information is available for both
7 /fixed and variable costs, it would be more
‘accurate to plot the actual values with
_respect to operating level (sales or

VALDE OF COSTS A REVERS

productlon quantlty)

Fixed costs: An increase (decrease) in fixed costs raises (lowers) the level of total
costs (fixed plus variable) so that the resulting total cost line is above (below) and
parallel to the original. Fixed costs can be varied through the anticipated range of
possible values to determine the effect on break-even. When total costs are increased
(decreased) the BEP is generally higher (lower). This represents a more risky
situation for the project. The sensitivity can be expressed in terms of the change in
BEP per unit change in Fixed Cost.

Variable costs: When variable costs are increased (decreased) the slope of the total
cost line increases (decreases). Variable costs can be varied through the anticipated
range of possible values to determine the effect on break-even. The effect is to raise
(lower) the BEP. Sensitivity of BEP to variable cost change can be expressed in terms
of the change in BEP per unit change in variable cost (on a unit or total basis).

PAYBACK AS A MEASURE OF RISK

|T|me is an element of risk. Events planned
Iong into the future entail more uncertainty
than in the near term. For this reason
Einvestors often would like to recover their
finvestment in a short time frame as a risk-
ravoidance measure.

% PAYBACK PERIOD: LENGTH OF TIME NECESSARY |
1 TO RECOVER INITIAL INVESTMENT FROM

{
OPERATING SURPLUSES | |Payback period - length of time (after
' .commencing operations) that s

¢ INVESTORS GENERALLY CONSIDER THAT RISK
INCREASESMTHLENGTHOFPAYBAOKPERIOD . ,necessary to cover initial investment

e e e e mmee — e et | fFOM Operating surpluses: The concept

. [of Payback Period is discussed more
- fthoroughly is the sections on Static
Indicators and Dynamlc Indicators. Payback can be determined in nominal terms or in
discounted form. The latter is the more conservative approach as it will almost
invariably show a longer payback. As previously discussed, the discount rate for the
dynamic payback should be the hurdle rate for the project.
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Investors generally consider that risk increases with length of payback
period: An acceptable payback can only be defined by the investor. The experience
of many corporations is that planning for a period longer than 5 years is often
meaningless. In fact, a study of managers of enterprises in the industrialized
countries revealed that many companies limit their planning to 3 years. This range
might indicate practical limits for the payback period for investors interested in this
means of risk avoidance.

SENSITIVITY ANALYSIS

:Sensitivity analysis is time consuming and
~costly. It is most effective when applied
selectively. Parameters should first be
varied individually to understand the
consequences. Later, parameters can be

|6 EFFECT ONPERFORMANCE INDICATOR

FROM CHANGE IN PROJECT PARAMETER

« '¢ PARAMETERS SELECTED BY TWO
- 1 SIMULTANEOQUS CRITERIA:
) » SUBJECY TO LARGE UNCERTAINTY

* LARGE QUANTITATIVE IMPACT

B

* J
ettt iy W sn

varied simultaneously to understand their
combined effects. The worst-case scenario
may provide unacceptable conditions, but
its likelihood should be taken into account

_in the investment decision.

'Effect on performance indicator from

v e ERE IR S R aomg

- change in project parameter:
Parameters of the prOJect sub]ect to major uncertainties are varied over the
anticipated ranges to observe the effect on project financial indicators.

Parameters selected by two simultaneous criteria: The sensitivity analysis
should be applied to parameters selected by two simultaneous criteria: those that
are subject to large uncertainties and that also have a large quantitative impact.
Using only one criterion, e.g. subject to large uncertainties, allows for spending
resources on items that have only minor financial impact. If all items with large
quantitative impact are selected for this analysis, some may be fairly definitive so
that sensitivity analysis is not useful.

SENSITIVITY ANALYSIS - PARAMETERS AND INDICATORS

EParameters to be subjected to sensitivity
janalysis according to the simultaneous
. criteria can be selected from any segment
rof the financial plan, investment, revenue,
‘or production cost. The sensitivity should
‘not necessarily be applied to total
;investment, for example. There may be
-elements of the investment plan that meet
ithe criteria for sensitivity analysis, a

« i REVENUE -
- 1% PRODUCTION COST - -
% DISCOUNTING RATE OR HURDLE RATE

PERFORMANCE INDICATORS

& NPV, IRR , . .
© ¢ NPVEIRRE' - ‘particular class of machinery or
© PROFIT |construction costs, for example, rather

‘0 RATIOS
o PAY-BACK PERIOD

. ithan the entire investment package. Sales

. +price, rather than quantities, may be the
major area of uncertamty wuth regard to revenue.
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Performance indicators: The effect of variations on financial performance
indicators are the most effective means of determining sensitivity. A sensitivity
might be expressed in terms of percent change in IRR per percent change in Sales
Price. Any financial indicator can be studied with regard to its sensitivity with
respect to project parameters: NPV and IRR, NPVE and IRRE, Profit, Ratios (activity,
profitability, leverage), Payback period.

SENSITIVITY RELATION

v = - |The graph illustrates the kind of
; SENSITIVITY RELATION ‘relationships that can be developed for
" Epro;ect parameters in regard to deviations

EWWWUPMTDIILBPICE

wy s+ g—--pe=- | from the nominal plan values. In this
; v //’/ : 5graph the effect on profit of deviations
; @ /, I from the expected sales price are shown.
10 I I i 'The parameter, sales price, is varied

L R s e ———
; m,wméf‘_mw bt »through a range of values above and
| ol 7 ; g : below the expected price, with the
N A N SR SN SO §resultant profit calculated for each change
’ : {in parameter.
1 OREATIN  BALIE NOCE, %

- T In this case sales price and profit move in
the same direction - increase in price results in increased profit. In some cases the
indicator will move opposite the parameter, e.g. interest rate as a parameter and
IRR as the indicator.

This same type of analysis can be performed for any static or dynamic financial
performance indicator. The sensitivity can be expressed in absolute terms, e.g. +20
units of profit per +1 unit of sales price; as percentages, e.g. 10% change in profit
per 1 % change in price; or as shown in the graph, absolute change in indicator per
magnitude (percent) deviation in sales price. As shown in the graph, the relative
sensitivity is generally not constant with respect to % deviation of the parameter.

Generally the changes in the parameter are measured in terms of percent deviation
from the expected value. The zero (0) deviation point represents the expected
value. In this case, for example, at the expected sales price (0% deviation) the
profit is about 375. If the sales price dropped by 10% the profit would reduce to
100. The sensitivity could be expressed as: -275 units of profit per -10% change in
sales price.
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RISK IMMUNIZATION FOR INVESTORS

§ T -Most investors are risk averse - they are
_conservative about the possibility of losing
‘their capital. If means can be found to
minimize, or at least alleviate, risk it is
-more likely that the project will be able to
find financial backers. Some of the

+ RISK PREMIUM

. ¢ SHORT NPV methods available to reduce or spread risk
© ° $ DYNAMIC PAYBACK ' .are as follows:
%‘ " ¢ CERTAINTY EQUIVALENT (
\ , z;g'g;f,fe'-ww#g ggﬁ:ﬁffggg Risk premium: The hurdle or cut-off rate
‘& COMPLETION CONTRACT - for a project can be increased with a risk

1 T . .premium. This raises the barrier, in effect
' e e demanding of a project a higher return for
its mherent risk or for the rlsk in the selected environment.

Short NPV: Rather than considering operations to the normal planning range, some
investors ignore anything that is to occur beyond a limited period, as uncertainly
looms larger with time. This can be anywhere from 3-5 years. If the NPV is not
positive in this relatively short term, the project is not accepted.

Discounted payback: The normal break-even is ascertained essentially on a
constant price basis. One approach that decreases risk is to find the break-even on
a discounted cash flow (not profit) basis (see Dynamic Indicators).

Certainty equivalent: Conventional indicators such as NPV and IRR are based
essentially upon the prices extant in the market (constant prices). A more
conservative approach, accounting for risk, is to use certainty equivalents, as
previously described.

Portfolio diversification: Portfolio diversification is a strategy for minimizing risk.
Essentially it involves selecting projects for investment that are dissimilar in regard
to their volatility patterns than those already within the investment portfolio. This
method is described in more detail in Portfolio Risk.

Hedging with derivatives: The values of derivative financial instruments are
based upon an underlying commodity or security. Relatively small financial
resources can be used to leverage large amounts of the underlying units. Hedging
involves the use of derivatives to buffer potential losses. Hedging mechanisms for
ownership are generally not readily available to investors in developing countries;
however, in commodity-related enterprises the use of commodity futures is a very
important hedging approach.

Completion contract: A minimum level of performance is guaranteed, usually with
the intervention of third parties or other insurance mechanisms. For example, from
the point of view of investors, ‘completion’ could refer to construction or delivery of
goods and services (e.g. contract to purchase plant output).
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RISK PREMIUM - EXAMPLE

5 'Previously it was pointed out that there
1 \are basically three elements in the market
iprice of capital - a basic rate of return,
‘inflation and risk (see section on Cost of

Bariod (I E I M I ,Capital). If the project is to be financed
Nomingl flow ~1000]  386] 450 500 'with capital raised in the local markets,

: ithe cost will generally reflect the level of
AT DIBCOUNT RATE . 10%, NBV = +68 irisk in the particular industrial sector

AT DISCOUNT RATE » 16% (5% RIBK PREMIIM), NPV = .27
= PROJECT ACCEPTABLE AT NOMINAL DISCOUNT RATE

= NOT ACCEPTABLE WHEN RISK PREMIUM ADDED TO

i
aand/or the environment.
E
DISCOUNT RATE ¢

{When the project is to be financed with
\ ‘the sponsor's equity, the normal
b e s @XPECtAtion or hurdle rate would properly
be adjusted upward to account for the general risk and risk associated with the
particular sector. Increasing the discount rate will have the effect of reducing the
value of NPV, perhaps to the point of driving it to a negative value so that the
project would be rejected.

An example is shown for the calculation of NPV without and with a risk premium. At
the nominal rate of 10% discount the NPV is positive and the project would appear
to be acceptable. When the risk adjustment of 5% is added to the discount rate the
NPV is negative. If the risk premium is justified by the state of the economy or by
the nature of the venture, then the project should be rejected.

SHORT NET PRESENT VALUE

' Time as an element of risk enters into this
approach to risk avoidance. The investor
limits the planning horizon to the point

i
i
i
i
3
i
|

beyond which the uncertainty appears to
NPV = ¥ ij ‘be too great for comfort. The horizon
=0 selected would be a function of both the

- lindustrial sector and the general
NPV  Net Present Value economy.

pv; Present value (OCF, NCF), period § |74 cajculate the short NPV all events
** LIMITED T0 PLANNING HORIZON OF INVESTOR; ALL FLOWS peyond the end _of this short honzon_gre

BEYOND TH1S POINT IN TIME IGNORED ignored. The project must show a positive
NPV in the number of years specified -

otherwise, the project is rejected.

The short NPV is the sum of present values of the net flow, using the investor’s
hurdle rate, up to and including the last year to the shortened planning horizon.
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DYNAMIC PAYBACK

" This method of determining the payback
period was discussed in the section on
.Dynamic Indicators. It is a method of risk

reduction.
. n - )
“NPV =) pv, ‘Normally the payback for the total
- L =0 ‘investment is determined from the
| NP NetPresent Voue o ..operating cash flows (OCF's in each

-operating period); payback for the equity
" portion of financing is found similarly, but
“n, _ period where NPV becomes positive : rusing NCF instead of OCF. The point at
_ - : which the cumulative value changes from
S S - . : . negative to positive is the payback time.
In the more conservatnve form the dlscounted values of the cash flows are summed
to find the period in which the cumulative value changes from negative to positive.
The discounting will invariably result in a later break-even period.

pvy  Present Value, Reriod |

This affords a greater protection for the investor, if only in the sense that the
criterion is more difficult to meet, assuming that the investor would apply the same
maximum payback period in either case.

RISK IMMUNISATION FOR FINANCIERS

{Financing of projects in unstable economic

iand political environments is often a

;problem that can only be solved by
i el and flmmumzmg financiers from risk. Project
& GUARANTEE (m,tcommn form’ 1 gdesngners should be aware of the concerns
¢ COLLATERAL ; - ‘of financiers and how they may be
< INSURANCE ~ ° . ialleviated. This subject is discussed in
¢ CROSS DEFAULT CLAUSE IN LOAN , \greater depth in Risk Immunization.

CONTRACT - ; ’; {

- :gggs;mg:m;;mﬁ - EGuarantees:. Third parties can be called
{PUTS AND CALLS), SWAPS, ETC, . ‘upon to provide backing for the project in
e s = ithe form of  guarantees,  in which

. N . _.....lassurances are provided to lenders that

the debt will be serviced, or that output will find a market.

Collateral: Pledging of assets by the project sponsors is often required to secure
credit. The lender would assume control of the assets in the event of default.

Insurance: Premiums can be paid to insurers to cover assets or against default or
adverse business conditions. Coverage for most risks is usually difficult to obtain.
Some governmental or quasi-governmental entities such as the US Overseas Private
Investment Corp. (OPIC) or the Muitilateral Investment Guarantee Agency (MIGA)
provide coverage for political risk. Also, the package can be structured to provide
increased adverse consequences of default, delays or increased costs attributable to
actions of the host country.
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Cross default clause in loan contract: A cross default clause in a loan contract
provides that in case of default, all other loans from the same institution are also in
default.This provides some risk reduction for lenders as the other projects for which
loans have been secured may be able to provide some degree of coverage.

Completion contract: This type of contract guarantees that the project will
operate according to specifications, e.g. a determined quantity of output of
prescribed quality at specified cost, by a given date and for a specified duration.

Derivatives - futures contracts, options (puts and calls), swaps, etc.:
Derivatives are financial instruments for which the market price depends upon some
other factor or commodity. It may be possible in some cases to use derivative
financial instruments as hedging or risk-avoidance mechanisms, but these are rarely
available in developing countries. Some of instruments currently in use in the
developed markets are: futures contracts, options (puts and calls), swaps, etc. One
type of derivative is widely available for enterprises involved in the production or
use of commodities. Buying and selling futures allows project sponsors to hedge the
prices of output or input.

PORTFOLIO RISK

IR|sk can be managed with portfolio
lanalysns One of the models for
iestablishing the risk-adjusted expectation
e = e e e e o !for a project based upon its characteristics
| INVESTOR CONSIDERS PROJECT WITH Ewith regard to the rest of the investment
REFERENCE TO OTHER HOLDINGS | portfolio is the Capital Asset Pricing Model.

. The model is described further in Portfolio
Risk.

¢ CONSIDERS PROJECT RISK WITH
REGARD TO GENERAL PORTFOLIO

|

| & DEVELOPS ACCEPTABLE RISK PREMIUM Investor considers project with

: OVER RISK-FREE RETURN 'reference to other holdings: The

? i ‘investor regards the project under
.consideration in relation to other holdings.

The basic |dea is to construct the portfolio so that ‘all the eggs are not in one

basket’.

Considers project risk with regard to general portfolio: In this model one of

the major factors is &, which is the ratio of project risk to the risk for the general
market or portfolio.

Develops acceptable risk premium over risk-free return: Essentially the risk
premium increases if the project is expected to follow the market or portfolio
because this does not add to diversification. A lower premium is added if there is
greater divergence between the project characteristics and that of the portfolio.
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UTILITY - ATTITUDE TOWARD RISK

‘Project designers should understand that
.investors and other participants
LI (ol waslthy: Fhysical “snd pesenwegiea] | (INdividuals and institutions) in a project
i satisfection derived from possession. - may have differing attitudes toward risk.
|| MARGERAL UTILITY: Change in wtility per ndditiond'  There are risk-takers, risk-neutral and
P junitofweslty i. risk-averse individuals. For further

RISK ORIENTATION: Atitude towerd risk of the; ' i ; i i
I o1 rDareRe ety : Edlscussmn see Attitude Toward Risk.

R g e e e . - : _—
| CLASSOF ™ [ WARGINAL ULITYOF Utility of wealth: One measure of the
‘ '-§§§-A_VE'RS'-E’ DEGR?:-uSIrm {  response to the potential gains from an
‘ SNEUTRAL CONS :
[ e S & - | iinvestment project is utility. This is the
; R o MJ »physncal and psychological satisfaction
Lottt e . derived from additional weaith.

Marginal utility: The marginal utility is the satisfaction derived from the next unit
of wealth. For a risk-averse individual the marginal utility of additional income
decreases with additional wealth. This means that a loss of one unit of wealth has
more impact on satisfaction than a gain of one more unit. The risk-neutral individual
is indifferent to the marginal utility (a loss of one unit of wealith is weighted equally
with a gain of one unit. The risk-taker has an increasing marginal utility. The next
unit of additional wealth is valued more highly than a loss of one unit.

Risk orientation: The attitude toward risk of the investor and other participants
should be taken into account in designing the structure of the project and in
attracting financing and other types of support. The relationship between risk and
potential reward is an important criterion for the investor.

FOREIGN INVESTORS AND RISK

;Foreign investors are generally averse to
. change and uncertainty. As non-citizens,
v ‘they are unfamiliar with the terrain and
~ seek to have a stable platform in which to

& AVERSE TO INTERNATIONAL AND DOMESTIC ECONOMIC |

}' Ay ‘operate.
e MRGEWMI%MEMYTDTW&QK!NONB . .
] i MARKET ! |Averse to international and domestic
. e mmwcurmmnommx ! 'economic uncertainty: If political
‘e RISKREDUCTIGNMEASURES ‘ chapge or uncertain.ty in ggvernmer]t
I ey T policies is on the horizon, foreigners will
L , .m“:“'mm‘mmm‘ 1 |be discouraged from investing.

- -Large companies more likely to take
risk in one market: Large foreign enterprises working with local partners are more
likely to accept the risk of entering a single market, rather than seeking market
diversification. Large companies have greater flexibility in this regard. To engage in
a small project with greater risk than their usual portfolio is not so threatening to
their survival. Expect local partners to share risk: It is usuaily expected that local
partners share risk by exposing their own capital resources. Local partners would be
expected to provide or support new equity requirements and liability for any new
debt incurred for the project.
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Risk reduction measures: Given their presence in unfamiliar terrain, foreign
investors will be more inclined to seek risk reduction than those more familiar with
the territory.

Prestigious co-investors and financiers: Seeking support from international
institutions as co-investors to help gain support of international banks and export
credit agencies. They may seek one or more co-investors (e.g. international
institutions), either foreign or local, to cover part of the investment package.

Risk-reducing financial structure: They may try to find investment structures
that reduce immediate financial risk (e.g. joint ventures, management contracts
with options to buy shares later).

Restructuring to segregate attractive assets: Existing enterprises may have to
be restructured so that the new investment is applied to attractive assets only, with
the non-performing assets sold or liquidated.

Specialized insurance: Foreign investors may insist, as a condition of their
participation, that insurance is provided to protect their assets (e.g . Overseas
Private Investment Corporation). In some cases the government will back debt with
its full faith and credit.

QUALITATIVE RISK ASSESSMENT

. . " 'All of the qualitative approaches to
| forecasting (see Market and Marketing,
Forecast - Judgmental, Compilatory,
| | Technological methods) include
i EXPERT OPINION CONCERNING: assessment of risk. Perhaps qualitative
assessment of risk is more frequently
S el s liAp R sy g N employed than quantitative methods.
@ SECULARTRENDS - ‘These methods invariably involve the
& CYCLICAL PHASE ~consultation (study and resulting opinion)
lof experts in the industry or in the
-{economy in general concerning:
-

Degree of uncertainty in economy, politics, social system, capital markets: A
systematic analysis of the economy, social and political systems and capital markets

by knowledgeable individuals is undertaken to predict the future and to understand
the major elements of risk and their consequences to the project or enterprise,
particularly in regard to the judgmental forecasting methods described.

Secular trends: The long-term trend of the economy in general, and the industry of
interest in particular, are studied with the driving forces, those that will tend to
increase or decrease the rate of growth, of particular interest in regard to risk
assessment.

Cyclical phase: The performance of economies and particular industries are often
cyclical. Some industries are decidedly synchronized with the economic cycle, for
example consumer durables. Other industries follow their own cycles, e.g. those
that are more attuned to the pace of technological development. The particular
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phase of the cycle is of interest to analysts in regard to risk. The upward cyclical
phase is more propitious for launching a project than the downward phase. There is
always the question of the extent to which the current cycle will follow past
patterns. These are issues for those who are deeply immersed in studying the
nature and nuances of the industry.
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ATTITUDE TOWARD RISK

The attitude of individuals and institutions toward risk varies according to the attitude
toward marginal utility of income.

Utility (of wealth): The physical and psychological satisfaction derived from
possession.

Marginal Utility:  The change in utility per additional unit of wealth

Risk Orientation: The attitude toward risk of the individual or corporate entity

Class of individual Marginal utility of additional income
Risk-averse Decreasing
Risk-neutral Constant
Risk-taking Increasing

For a risk-averse individual, the decline in utility from a loss of a given amount of
wealth is greater than the increase in utility from an equal increase in wealth. This
individual would probably not accept the wager if the chance of winning or losing a
given sum was 50:50, because the potential loss weighs more heavily than the
potential gain.

UTILITY FUNCTIONS FOR INDIVIDUALS
100

UTILS
i)
S

0 20 40 60 80 100 120 140 160
WEALTH INCREMENT

| —e—RiskAverse —@— Risk Neutral Risk Seeking

Suppose the following investment alternatives:
A Return of 100 with certainty, or

B Return of 300 with probability of 0.5
Loss of 100 with probability of 0.5

The second alternative has the same expected value [(.5 x 300) + (.5 x -100) = 100]

as the first. Which is preferred? A risk-averse investor would prefer A; a risk-taker
would tend to prefer B.
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As a practical example of this situation, investment in electrical utilities offers low
return with quasi-certainty, whereas the electronics industry offers high returns with
lower probability of success.

The utility function for an individual can be determined using the concept of the
Certainty Equivalent, the amount an investor would accept in lieu of an opportunity for
gain that is less than certain (i.e., involves risk):

Individuals of the three classes of risk-attitude (of the same level of wealth) are asked
to give their indifference probability for the following lottery in lieu of a gain of a
particular amount x with certainty: Gain of 150 with probability p or loss of 50 with
probability (1-p). The gain indicated for each probability is the expected value.

For example, suppose the certain amount is 100. The individual is asked what
probability would be equivalent to this amount if instead there is the chance of gaining
150 with a certain probability p or losing 50 with a probability of (1-p). If the answer is
67%, the expected gain would be 150(.67) - 50(.33) = 84.

The answers given by three types of individuals are shown in the table below. The risk-
neutral individuals choose a probability that provides the same expected return as the
certain amount. The risk-averse individuals value loss in terms of utility as greater
than an equal gain. The reverse is true for the risk-taking individuals.

INDIFFERENCE PROBABILITIES FOR THREE CLASSES OF INDIVIDUALS

X RISK AVERSE RISK NEUTRAL RISK TAKING
(Certain gain) E(gain) p, % E(gain) p, % E(gain) p, %

0 0 0 0.0 0] 0.0 0

25 30 37.5 25 25 -26 7

50 90 50 50 50 0 25

75 134 62.5 75 75 30 40

100 140 75 100 100 50 50

125 144 87.5 125 125 113 81

150 150 100 150 100 148.0 99

The indifference probability can be equated to ‘Utils’. The data could then be plotted as
shown in the following figure above.

The Utility-Wealth curve for an individual rationalizes investment decision for the
individual.

EXAMPLE: A risk-averse investor with wealth of 300 is given the opportunity to invest
100 with the following conditions:
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Expected | Jerminal | Total | .., . Expected utili
out%omes mvs:ll:ll;r;ent tg;'l?: ! (Utilg Probability (Utilit‘; X Probab%ty)
Success 150 350 14.5 0.50 7.25
Failure 80 280 13.0 0.50 6.50

Total expected utility 13.75




The same investor is given the opportunity of investing the 100 in government bonds
with a yield of 10%. In this case the yield is certain so that the expected utility is
14.1 (at Total Terminal Wealth = 310).

The investment of choice according to the risk preference of this investor is
government bonds.

UTILS

DECLINING MARGINAL UTILITY FOR MOST INDIVIDUALS

16 4
14 4
12 +
104
8} 350.0
280.0 .
51 Utils 13.0 310.0 Utils 14.5
‘v Utils|14.1
2 4
0 $ +
100 200 300 400
WEALTH ($000)
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DYNAMIC CRITERIA AND INFLATION

In dynamic analysis of flow of funds and resources of a project, inflation will have an
effect on the calculated rate of return. The relationship can be expressed as follows:

A A, A A

VA = J — J — J — i)

Toa+da+ry [A+DA+0)) Q+r+i+riy (Q+dY
d=r+i+ri
r+ri=r(l+i)=d-i

d-i
r=——

1+i

VA; Present value of period j

A Flow in period j
d Nominal discount rate
r Real rate of return

i Inflation rate
This relationship provides the present value of a future amount as it is affected both
by the standard time preference and the deflator.

If the inflation rate is relatively low the term ri will be small and the relationship
reduces to:

r=d-1

Under these circumstances the real rate can be determined by deducting the rate of
inflation from the nominal rate. If a project is analyzed at current (inflation-adjusted)
prices, the real rate of return is the calculated rate less inflation.
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ESTIMATING STANDARD DEVIATION OF FLOW

Several methods can be applied for measuring the standard deviation (SD) of the
flow of funds and resources in each project period.

Estimate of range methods: An example of the use of the range for estimating the
SD of flow in a given period is as follows: An expert (e.g. consultant or general
manager) provides the following estimates of the range for the cash flow for a period

(year):
Cash flow for the year with a probability of 50%:

Expected value (average) - 15000-
Estimate of range 10000 - 20000

For the standard Normal distribution, 50% probability around the mean (25% on
each side of the mean) falls within 4/3 standard deviations. In other words, 25% of
the area under the distribution curve on both sides of the mean falls within 4/3
standard deviations.

Estimate of o*: 20000-10000 = 10000
4/3 o = 10,000
¢ = (3/4) x 10,000 = 7,500

o* is the standard deviation of the flows.

o can be estimated similarly by considering the total range of possibilities. The expert
predicts the entire range, which is assumed then to lie between + 3 o
(approximately).

Statistical method: For an existing company past data can provide the basis for
statistical analysis of flow in each period. This would not be possible for a new
enterprise, but data can perhaps be drawn from similar operations. The approach
would be to obtain the data for flow in each of the preceding years. This data can be
analysed statistically to find the mean and standard deviation. These statistical
parameters can then be used for estimating the distribution of future period (e.g.
annual) flows.
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WEIGHTED AVERAGE COST OF CAPITAL

This example shows how an existing enterprise would determine its cost of capital.
The assumption is the new project will be financed internally. If new sources of
financing are required for an investment project the cost of capital would be
determined on the basis of the proportions of internal and external capital to be
employed.

The ‘opportunity’ cost of capital is the benchmark for deciding on the viability of a
project. ‘Opportunity’ in this case refers to the best alternative use of the resources.
In the case of the existing company utilizing its own resources for the project, its
opportunity cost is considered as the actual cost of capital, as the expectation of
return on capital would be at least equal to its cost. It is not absolutely necessary
that a project cover the capital depletion and rental cost to be viable. However, to
generate surplus wealth there should be an excess of benefits over costs. The
benefits, in this case, must include returns at least equal to the benchmark rate, as
any alternative use has to be regarded relative to this expectation.

Consider a company with the following balance sheet (Liabilities and Net Worth) ~ All
values are US$(000). - Corporate tax rate assumed to be 30% of profits

A - CURRENT LIABILITIES
Accounts payable 113,212
Bank overdraft (6%) 45,673
158,885
B - LONG-TERM LIABILITIES
6% Bonds 2001 (market value $800) 400,000
7% Promissory note 2002 (Market value?) 100,000
6.5% Bank loan due 1993 50,000
5.5% Convertible bond (issued at $98,750)- 100,000
growth rate 11%, earnings '97: $1.40)
650,000
C - NET WORTH
8% non-cumulative preferred shares (MV high 65,109
$112, low $10, par value $100
Ordinary shares (27 million) (MV$19.5, P/E 526,500
13.5)
591,609
1,400,494

CURRENT LIABILITIES

Accounts payable: There is a charge of 1% after 30 days, but the company usually
complies with payment terms so the cost of this portion is essentially zero.

Bank overdraft: The 6% interest on balances is the only charge; the cost of this
capital is therefore equal to the interest rate of 6%.
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LONG-TERM LIABILITIES

6% bonds 2001: The cost, as a percentage, is considered as the sum of the coupon
rate and the excess of market value over par (issue) value for each remaining year
to maturity.

Bond coupon + (par value - market value)/avg. remaining life

(par value + market value)/2
_ 60 + (1000 — 800)/3 _
(1000 + 800)/2

1064

7% promissory notes 2002: This cost is determined in a manner similar to the 6%
bonds.

Note coupon + (par value- market value)/avg.remaininglife
(par value+ market vahie)/2

_ 70+ (1000-840)/4

T (1000+840)/2

1195

6.5% bank loan 2003: The manner of calculating the cost is virtually identical to
the previous two examples:

Interest rate + (parvalue - marketval ue)/avg. remaining life
(par value + market val ue)/2
_ 65+ (1000 —780)/5 _ 1225
(1000 + 780 )/2

5.5% convertible bond: The cost is based upon the net present value of the after-
tax outflows from the enterprise point of view. Each bond converts into 50 common
shares.

The bond was issued at a price of $98,750. It is to be converted when the market
price reaches $25 with a growth rate of 11% and assuming that the price/earnings
ratio (P/E) will remain at the current level of 13.5%. The earnings in 97 were $1.42
per share.

Time for common share price to reach $25:

$1.42(13.0)(1.11)" = $25
t =3 years

After tax cash flow per bond: The coupon value of 5.5% requires a payment of
$5,500 per annum. However, the after tax cost (30% tax rate) is $5,500(1-.3) =
$3,850 per annum. It is assumed that the bonds were issued at the beginning of the
current year. The inflow from the sale of the bond is the issue price of $97,750. The
redemption price is 50 (common shares per bond) times the conversion price of $25
or $125,000.
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YEAR 1998 1999 2000 2002
Inflow -98'750
Outflow coupon 3,850 3,850 3,850 3,850
Redemption 125,000
Tota!l outflow 3,850 3,850 3,850 128,850

Assuming that the inflow (sale of convertible) was at the beginning of 1998 and
discounting to the beginning of the same year, the internal rate of return, or
applicable discount rate is 9.7%. This means that the after-tax cost of the convertible

is 9.7%.

Weighted cost of debt, K,

Value Before-tax | After tax Weight Weighted
_$(000) Cost cost 9 cost
Accounts payable 113,212 0 0 0.1390 0
Bank overdraft 45,673 0.0600 0.042 0.0565 0.0024
6% bonds 400,000 0.1064 0.074 0.4945 0.0366
7% promissory note 100,000 0.1195 0.084 0.1236 0.0104
6.5% bank loan 50,000 0.1225 0.086 0.0618 0.0053
5.5% convertible 100,000 - 0.097 0.1236 0.0120
Total value 808,885 0.0667

NET WORTH or EQUITY, K,

8% non-cumulative preferred shares: The cost is based upon the ratio of the
current dividend to the average market price of the shares. The market values have
ranged from a high of $112 to a low of $101.

Current dividend 8.00

= =.,075
Average market price per share (112 +101)/2

Ordinary shares: Several methods are used to determine an estimate of the cost of
ordinary shares.

A - Dividend /market price: Current dividend level $.075/share, market price
$19.5/share. $0.075/$19.5 = .036

B - Earnings/market price: Current earnings are $1.42 per share.
$1.42/$19.5=.073

C - B plus estimated growth rate: This is predicated on the assumption that the
market does not recognize fully the value of the shares. The growth rate of 11% per
annum in earnings is added to B. The cost is .183 or 18.3%.
D - Capital asset pricing model: The estimate is developed as follows:

Risk - free rate + Risk index [Avg.market rate of return (5 yrs.) - Risk - free rate]

= Rf - Ri(Mkt - Rf) = 0.04 +1.4(0.1- 0.04) = 0.124

The risk index is a measure of volatility of the shares compared to general market
movements, or B.
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Weighted cost of equity, K. at market cost:

Value . Weighted | Total weighted
$(000) Cost Weight cost cost
8% non-cum preferred 65,109 | 0.075 0.110 0.0083
Ordinary shares 526,500
A 0.036 0.890 0.0320 0.0402
B 0.073 0.890 0.0650 0.7322
C 0.183 0.890 0.1629 0.1711
D 0.124 0.890 0.1104 0.1186
Total value 591,609

The minimum weighted cost of equity is alternative A of 4.02%. The maximum is for
alternative C of 17.11%.

COMBINED WEIGHTED COST OF CAPITAL (DEBT AND EQUITY)

After tax . Weighted Total weighted
value $(000) | "7 Weight cgst - Stg
Debt 808,885 0.0667 0.5776 0.0385 -
Equity 591,609 -
A 0.0402 0.4224 0.0177 0.0562
B 0.0732 0.4224 0.0309 0.0694
C 0.1711 0.4224 0.0722 0.1107
D 0.1186 0.4224 0.0501 0.0886
Total value 1,400,494 0.0667

* After tax value applicable to debt only

If the total cost of capital is based on a combination of the cost of debt and the cost

of C and D equity alternative approaches, the cost of capital for the company is about
9%.

A variable for the project designer is the target debt/equity ratio. From this analysis
it can be seen that the cost of debt is below the cost of equity. It appears to be
advantageous for the company to leverage the project. To what extent will be
determined by constraints on the availability of debt financing and the actual cost of
debt and equity aliocated specifically to the project.
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