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Module 10: Basics of Financial Analysis

Module Plan and Learning Outcomes

PLAN:

Outline and explain the core concepts and
tools for basic-level financial analysis of
buildings’ energy efficiency and renewable
energy investments.

Student Learning Outcomes:

o Demonstrate understanding of the core
concepts of investment analysis with
respect to buildings’ energy efficiency
and renewable energy investments;

o Demonstrate ability to set up project or
investment cash flow;

o Demonstrate ability to conduct basic
financial analysis using payback period
and return on investment;

e Demonstrate understanding of net
present value and internal rate of return
analyses;

e Demonstrate understanding of the
advantages and disadvantages of each
financial tool.
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Core Concepts

Financial analysis

Cost

Benefit

Cash flow

Duration (investment period, life of invest-
ment; life of project)

Depreciation

Debt

Debt-service expenses

Inflation

Government incentives (or tax and regula-
tory incentives)

Salvage value

Payback period

Discounted payback period

Return on investment (ROI)
Discounted return on investment
counted ROI)

Net present value (NPV)

Internal rate of return (IRR)

Time value of money

Opportunity cost

Discount rate (also minimum rate of return)

(Dis-

Risk and return relationship

Non-financial decision factors
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Module 10: Basics of Financial Analysis

INTRODUCTION

Some measures to enhance the energy per-
formance of buildings and cities may have
no or little cost impacts. For instance, orient-
ing a building to maximize seasonal shading
and winter sun exposure often would not
cost more, but may result in significant sav-
ings in the operational energy costs of a
building. Likewise, using passive shading
devices may add insignificant or small costs,
but eventually lead to notable improvements
in energy performance or the light visual
comfort of a building.

There are measures, however, that would
require costs that a builder or building owner
would not incur unless they wished to im-
prove a building’s energy performance for a
significant financial benefit. Take light-
emitting diode (LED) lamps as an example.
They use only 10-20% of the energy of tradi-
tional incandescent bulbs, while emitting the
same lumens (visible light). They also last
several years longer than traditional incan-
descent bulbs. For all these benefits, the
purchaser pays a significantly higher price.
Frequently, a building owner will not incur
this cost unless they see a clear financial
benefit.

Other examples of sizable investments to
improve buildings’ energy performance in-
clude using higher-efficiency air-conditioning
units, triple-glazed windows, and air-to-air
heat exchangers; building and maintaining
green roofs; installing solar-thermal heaters;
adding thermal insulation to the building en-
velope; and so on. In all these instances, the
builder or the building owner often needs to
calculate the financial return on his/her in-
vestment. Once a financial analysis of the
investment and alternatives are available,
the builder or owner is then in a position to
make an informed decision.

There are four financial-analysis measures
that are typically used to make an invest-
ment decision. They are:

e Payback period;

e Return on investment (ROI);

o Net present value (NPV);

e Internal rate of return (IRR).

In the remainder of this module we will dis-
cuss the specifics of using each of these
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tools. Although some of them are more intui-
tive than others, none of them is very com-
plicated to learn to use competently.

THE INVESTMENT “CASH FLOW”

Understanding the “cash flow” of an invest-
ment is the first step in any financial analy-
sis. It is absolutely essential that this step be
conducted accurately and completely. With-
out it, the financial analysis would be ques-
tionable at best and may lead to faulty in-
vestment decisions.

To construct a “cash flow” we need 5 types
of information:

e Duration (i.e. investment period or life of
investment);

e Costs;
e Benefits;

e Government incentives (i.e. tax and

regulatory incentives);

e Adjustments for inflation, etc.

Figure 1 below shows the variety of ways in
which “cash” can flow in and out during a 6-
year period. The red lines represent the
“cash out” and the green ones the “cash in”.

Now let us better understand what we mean
by “cash out” (costs), “cash in” (benefits),
and “investment period”. In the process we
will also introduce the concept of “time value
of money”.

)
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Module 10: Basics of Financial Analysis

Figure 1. Example of cash flows for hypothetical 6-year investments - variations can be infinite

Net cash in / ywupuhyh gnrin UEphnup
Investment period /
ukpnpdwl dwdwlw-
Yuzpgwl

0123458

Net cash out / uwujuhyh qniin
wpwnwhnup

i
!

lllttll ltl‘tlﬁ

ﬁttttl Ittttﬁ
! |

Ljwp 1. Uh GpLwlyuwjwlwlu 6-wdjw Ubkpnpdwl «npudwlwl hnupbph» ophuwly: Ywpnn E niublwg

wuytpg mwppEpwyubp:

Duration - Investment Period

Without knowing the duration of an invest-
ment, it would be impossible to make sound
financial decisions. The duration of an in-
vestment may be determined by the useful
life of a product or a system. Water heaters,
for instance, typically have a manufacturer
specified useful life of 15 years. Therefore, if
you want to know the return on your invest-
ment for purchasing a given water heater
over another, assuming that both have the
same useful life, you should take 15 years
as the duration of your investment.

CAVEAT: the unit of time typically used in fi-
nancial analysis is years. If you use time units
other than years - quarters, months, days,
etc. - your financial analysis should con-
sistently apply the same time unit throughout.

Costs

In the context of investment analysis, the
“costs” that you need to consider include
the:

e Amount of initial capital investment;

e Amount spent on operations and main-
tenance;

e Debt and interest expenses.
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Capital investment

The first task in setting up the cash flow is to
determine the amount of capital investment
required. Capital investment (also known as
capital outlay or initial investment) is the ex-
penditure of money on an asset with the
hope that the asset will generate income,
result in savings, or that the asset itself will
appreciate in value over time.

Capital Investment Example 1. LED light
bulbs

Suppose you are a manager of a 10,000
square meter commercial building. The en-
tire building is lit using traditional incandes-
cent light bulbs. Your building’s interior lights
are on from 09.00 to 17.00 (8 hours), six
days a week. Your electricity bills are very
high. The building has 6000 light bulbs, of
100 watts each. To save energy, you decide
to replace all of the old incandescent bulbs
with LED lamps. Each new LED bulb costs
$20. Its energy use, however, is a fifth of the
old incandescent bulb. A LED bulb that gives
the same amount of light as a 100-watt in-
candescent bulb uses only 19 watts of elec-
tricity. Moreover, each LED bulb is adver-
tised to last up to more than 50 times longer
than a traditional incandescent bulb." To
make conservative estimates, let’'s assume
the LED bulbs will last on average 10 times
longer.

Let’s follow the conversation below:

Building owner: How much of an invest-
ment will | be making?

Building manager: We need fo replace
6,000 bulbs at 20 each. So you'd need
to invest $120,000.

Do you agree with the manager’s assess-
ment of the investment needed? Your an-
swer should be that the building manager is
only partly right. S/he has only calculated
part of the capital investment needed - the

e HSwhwagnpédwl W wwhwwudwlu hwdwnp
Swhuuynn gnudwnubphg, L

e wuwpwph WL wnynuubph uvwwuwpydwl
dwhuubphg:
Ywwhww| UGpnpnd

Wuhpwdtown ywwhwnw| UGpnpnidutnh gndwnh
npn2nudp npwdwywl hnuptpp Ywpgwynnpbint
wnwehU puunhplu E: Ywwhwnw| UGpnpnudutpp
(Uhpwnynud U Lwl Ywwhwwih Swhuu Ywd
Uwpilwywl uGpnpnudubnp GapnypUbpp) wy-
inhyubph Jtp Yywwnwpywéd npwdwlwl Jheng-
utph Sdwhuul £ hnwuwny, np wyn wynhyutpp
GUwUniinbtbn YpGptlu, pulwjnnnienluutbp Yw-
nwewgUtl, Ywd wjn wywnhyubph hupuwndbpp
dwdwluwyh pupwgpnd Yuwybwlw:

Ywuwpinuwy Uepnpdwl oppliwly 1. Lntuwnpnnuw-
Jhl qwdybp

Gupwnptup' nnLp 10,000 U? tnwpwépny wnlin-
nwjhu 26uph Yunwywnphsu Gp: Udpnng 2tupp
(neuwynpynud £ wjwunwywl 2hywgdwl (wd-
wbph Jhgngny: Qtp 26LUph UGPup |pLuwynpyned
E 09.00-hg Uphusl 17.00, npp Ywagunid £ opw-
ywu 8 dwd L 2wpwpep ytg on: np ElGYnpw-
EuGpghwjh hwdwp wwn J66 gnudwn Gp dw-
nnud: CEupnud inbGnwnpywé £ 6,000 (wdw, jnL-
pwpwUgntpp 100 yuin hgnpnipjwdp: EuGpghwl
puuw)Gint bwywwnwyny nnip npnonud Gp hhu 2h-
Juwgdwl (wdwbpp thnpuwnphutp LY jwdwbpny:
UJEU Jh Unp LY (wdwh wpdtpp 20 UWUL nnwp
E: Uwlwju npwug dwhiuwé EuGpghwU hhu 2h-
Juwgdwl (wdwbph éwhiuwéh Uty hphugbpnpn
Jwul E yuwagunid: LY (wdwp, npp twihu £ uniyu
pwlwyh [pruwynpnipinil® hug 100 yun 2hjwg-
Jwu jwdwp, uwywju uywnnid £ punwdtup 18
Jdwnd ElGyunpwtutpghw: UyGhu, pun gnuaqnh
nyjwiutpph’ LY jwdwp wybh pwl 50 wugqwud
wyblh Gpywn £ Swnwjnud, pwu wyjwlunwywl
2hjwguwl [wdwp® Wunthwlntpa, puwn Jh
qghrowynp hwodwnyp' Gupwnntup, rE UGp LY
(wdwbtnpp Jdhghu hwpyny Yéwnw)tu 10 wugwd
wyth Gpywp: GuGp hGnlBup wjuwhuh qnnuy-
ah.

' LED bulbs have a rated service life of 10,000-50,000 hours, whereas standard incandescent lamps have a service life of 750-1,000
hours. Some are rated as high as 2,500 hours. However, the actual lifetime of any lamp depends on many factors, including operating
voltage, manufacturing defects, exposure to voltage spikes, mechanical shock, frequency of cycling on and off, lamp orientation, and
ambient operating temperature, etc. (summarized in a leaflet on green lighting, http://www.nature-ic.am/posters-and-leaflets/).

LY (wdwbph Swnwjnipjwl hwpdwpydwé wnlbinnniejniup 10,000-hg 50,000 dwd E 2hjwgdwl jwdwbph 750-hg 1,000 dwuh
hwdbdwwn: QUujwé hjugdwl jwdwbph npn2 wnbuwyubph hwdwp Swnwjnijwl wnlnnnipinitup hwqwpydwé £ 2,500 dwd,
gwllwgwsé (wdwh Swnwjnipjwl hpwywl wnunnnipintup jwhujwsd £ pwqdwehy gnpénultphg, UGpwnjw] ywhwlugynn jwpdwl
dbénipiniup, wpunwnpnigjwl ebpnipinilutp, (wpdwl Yupniy mwnwunwdubphtu W JGluwuhywywu gugnidubph Gupwpydwé |hukp,
wwppbpw2ppwuhg nnipu qwint W dwubint hwdwpunieniup, (wdwh nhppwynpnudp, dhowdwiph 9Gpdwunmphdwup U wyju:
(nGnEYynLeInLUU wdthnthywé E Ywlws (ntuwdnpniejwl yGpwpbpjw) pGprehynid, http://www.nature-ic.am/posters-and-leaflets/):
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amount needed for the bulbs. There are
other costs involved that s/he should also
consider. These additional costs include in-
stallation and disposal costs (assuming that
we already have ladders or scaffolding and
do not need to purchase them).

To replace the old bulbs with new ones, you
would need to either hire people to do the
job or assign your maintenance staff to do
the job. In both cases, there are costs in-
volved. If hiring new people, you would need
to pay them. With regard to assigning your
own maintenance staff, while you pay their
salaries anyway, this would be at the ex-
pense of any other work they could be do-
ing. Therefore, it would be reasonable to as-
sign costs to their time.

The manager's complete answer to the
building owner’s question, then, should be
something like this:

We'd need to purchase $120,000 worth
of bulbs. Additionally, I've calculated that
the labor costs for purchase, delivery ana
installation of each bulb is about $0.25,
adding up to $1,500. Finally, we need to
buy high-grade plastic bags so that they
don’t tear easily from bulb glass cuts,
and order special pickup of the bulb
waste for disposal. This would be anoth-
er $550 and would include landfill charg-
es. So, the total investment will be
$124,050.

Please keep in mind that the figures in this
example are hypothetical and are for purely
illustrative purposes. They do not neces-
sarily reflect real costs in any particular city
or country.

Capital Investment Example 2. Power-
generating wind turbines

Suppose you live in California. The US fed-
eral government and the State of California
are offering residents tax credits to install
wind turbine systems. You start to think
about installing one. You hope this will re-
duce your electricity costs and might even
eventually make you money. How financially
sensible is this investment? The first infor-
mation you need to figure out is how much
capital investment you would have to make.

You are looking at a wind turbine and the
equipment that would tie power generation

Ctluph ubthwlwlwwntn. - Nppwl UeGn-
nnnLd whinh Guwnwn&d:
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wjl gnpdh hwayhl, npp Ywnpnn Ehu uinwnb:
Wuwhuny, nnpwdhwn £ bwl hwoyh wnlUbp wjn
Swhiujwé dwdwuwyh wndtpp:
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wdnin ywunphly wwnlybp, npnlp Gnpuw-
bwl Yninpdwd jwdwbnh wwwll pEinnlt-
nht U wbwnp £ uh hwainndy pGrbwnwn
wuwindhpblp hht jwdybnp wnpwdyuwyn ink-
nwhnfubynt hwdwn: Unw hwdwn Gowtu-
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to the grid. By tying it to the grid, you can
sell any electricity that your wind turbine
generates, but you do not use, to the power-
distribution company.

Investment in home wind turbines is gener-
ally determined by four key factors:

1. Wind speed at your location: Wind speed
is the most important factor. Higher average
wind speeds generate more electricity. The
more you reduce your electric bill, the
quicker the wind turbine will pay for itself.

2. Tower height: The higher the tower, the
more energy output you receive. A 6 meter
increase in tower height, from 18 to 24 me-
ters, can increase the output of your wind
turbine by as much as 36%.

3. How much you pay per kWh for electrici-
ty: As of early 2012, any homeowner paying
less than $0.09 per kWh for electricity is not
a good candidate for investing in wind pow-
er. This may change as the price of wind
turbines drops over time.

4. System cost: How much equipment,
parts, and installation labor cost. In other
words, the capital investment required.

The manufacturer says that the turbine
should generate 350 kWh of electricity per
month in wind speeds averaging 20 km per
hour. That is pretty much the same average
speed passing through your property. The
manufacturer says that we can assume no
loss of efficiency over time, no significant
repairs over time, and a 35-year expected
life for the wind power system.

The cost of electricity in your town is $0.15
per kWh. The cost of the turbine and all
parts needed to install it is $15,000. The in-
stallation, which includes the labor and costs
of the foundation for the tower, is $3,500.
You also have to pay a one-time permit fee
of $500 to your local municipal government.
The federal and state government offer you
a 45% rebate on the costs of equipment,
parts, and installation.

Based on the information above, what will
be the size of your capital investment in US
dollars? To answer this question, the first
thing you need to keep in mind is that there
is a lot of information in the description
above that is not relevant to calculating the
size of the total capital investment. In this
respect, the example above is like real life,
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Jtg, Gu gnigunpwlwl Uwywuwwyny: “pwlp
wpnn U shwdpuyutp nplE ynuyptunn pwnwph
ywd Epyph hpwywl Swhuutphu:

Ywwhnuwy UGpppdwl oppliwly 2. EjGljinpwik-
ubnghw wminwnpnn hnnduyhli tnnupphllibnh
uky:

Gupwnntup' nnip wwypnud Gp Ywihdnnuhw-
jnud: WUUL Ywpuwhu ywnwywpneegjntup bW Yw-
thdnnupwih Lwhwugp puwyhgutGphu hnndwjhu
innipphuutph hwdwywpgbph  wnGnwywjdwu
nhdwg hwpywjhu wpunnunipnluutn B wnw-
swnynwd: Wuwhuny, nnip uyunwd Gp dnnwédt
npwughg dGyp inGnwnptint nunnniejwdp: 3Ingu
ntubp, np nw Yujwaqbguh &tp EGYwnpwEltp-
ghwjh dwhuutpp W, h y&pgn, npwuny Ywpnn tp
unyuhuly gndwp Jwuwnwyb: Nppw U tnpwdw-
pwluwywl E wjuwhuh $huwltuwywl utpnpne-
Jdp: UnwyehU pwup, np 46g wuhpwdtwn £ ywn-
qbl, wju k, pG hUswhuh® Ywuwhww] UGpnpnid-
ubp GU wuhpwdbn uwnwnb:

Antp nhinwnpynwd Gp Jh wjuwyhuh hnndwjhu
innppht W uwppwynpned, npp huwpwynnpnt-
EINtU ntuh wpunwnpwé EuGpghwu hwnnpnb|
gwughl: Swughu Jhwuwiny' nnip Ywnnn bGp
ElGUwnpwEutpghwih  pwatuhg - pluytpniejwll
wjupwU EuGpghw Jwoéwnbl, nppwlu Ywpwnwnnh
hnnuwjhu wnnipphup W sh uywnyh d6p ubthw-
ywlu ywphputph hwdwn:

Suwjhu hnndwjhu wnnnipphup Jte uGpnpnd Yuw-
nwnpblhu hhduwywunwd  wnwebnpnynd  GBu
hGinljwy gnpu gnpénuutpny.

1. Pwdn. wpwgnipintup 46n  wnwnpwépniuy:
Pwdnt wpwagniejntll wdtUwywnplnp gnp-
6nul E: Nppwl JG6 E pwunt dhphlu wpwagnt-
pjnLtup, wjupwl wybh 2wwn EuGpghw E wp-
nwnpynud: Nppwl 2w Ypdwinbp EGYnpw-
tuGpghwih uGhwywl Ywphpubpp, wjupwl
wnpwag hnndwjphbu  wnipphup Yhwwnegh  hn
Swhuubpp:

2. Wunwpwyh pwpdpnipintup: Nppwl JG6 E
w2nwpwyh  pwpépniejniup, wjlpwl 2wwn
Eutpghw Ywpnn Gp uwnwuw: Wwwpwyh
pwpapnipintupn 6 U-ny wybiwgutiny' 18-hg
hwugUutny 24 U-h, Yupbh EJhugl 36%-ny wyb-
(wgub hnndwjhu wnnnLpphUuh wpwnwnpwupp:

3. NppwU Gp Jéwpnd UGy Ydwind EEYnpw-
EuGpahwih hwdwp: WU wnwpwdwppwuncd
wwnnn ubhwywuwwbpp, npntn 2012p.-h
nnpniejwdp JGY ydwnd ElGYunpwtuGpghwih hw-
dwp uwhdwujwé £ 0.09 UWUL nniwphg ww-

-369-



Module 10: Basics of Financial Analysis

where we need to identify what facts are
relevant and what facts are not for the task
at hand.

The relevant numbers we need in order to
calculate the total capital investment are all
in the last paragraph of the facts above. The
key numbers are:

e Turbine and parts - $15,000
e Installation - $3,500
e One-time permit fee - $500

e Federal and state rebates 45% of
equipment, parts, and installation
(note not the permit fee). The rebate
amounts to -$8,325 or (($15,000 +
$3,500)*(-45%)).

This results in a total capital investment of
$10,675 or ($15,000+$3,500+$500-$8,325).

As you can see from the examples above, it
is important to be methodical and careful in
calculating the total capital investment and
in considering key known variables. Having
said this, however, it is common practice to
estimate totals in rough, back-of-an-
envelope calculations. This is an accepted
practice that experienced professionals often
employ. They are often justified in doing so
as they are sufficiently experienced and
knowledgeable about costs in their field of
expertise. Until a student becomes suffi-
ciently experienced, it is advisable that
he/she be careful and methodical about es-
timating total costs, including capital invest-
ment costs.
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Operations and maintenance

Besides capital investment, during the life of
a project an investment may require addi-
tional costs for operations and maintenance.
The clearest example is buying a passenger
automobile. In addition to paying a large
amount to purchase the automobile (say
$15,000 or $20,000), we need to spend ad-
ditional amounts to operate it (by purchasing
gasoline) and maintain it (periodically taking
it for repairs).

With respect to the energy performance of
buildings, operations and maintenance have
varying degrees of significance. When in-
stalling thermal insulation on the building
envelope, there are no operational costs.
Maintenance costs may also be small (or
non-existent) if the material is installed
properly. On the other hand, if we install an
air-conditioning unit, we would need to pay
for electricity and/or gas to operate it. We
would also need to maintain the system (e.g.
refilling refrigerants to ensure that the sys-
tem provides adequate cooling). Maintenan-
ce and operation costs can be a significant
factor in making an investment feasible. Ad-
equate information should be collected
about these costs to ensure that the finan-
cial analysis leads to sound decisions.

Debt and Interest Expenses

Individuals and companies may not have
sufficient funds or be unwilling to commit
their own cash to an investment. In such
cases, they may wish to borrow funds from a
financial institution or other lenders. The in-
vestment cash flow must reflect the bor-
rowed funds, repayment, and the cost of
borrowing the funds, i.e. interest charges.
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wju 2whwagnpétint nEwpnd unhwywé bLup
Jowpb uywnjwé ElGynpwtutpghwih Wywd
gwagh hwdwnp: Utg Uwl wUhpwdtown Yyhup
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Jwl wnnuwnd wwhwwudwu W 2whwagnpédwl
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Uw|: Swhuubph yGpwptnjwy 62gaphwn ndjwiutph
hwywpwagnpnidp Yuywuwnh $huwtuwywlu ybp-
(nLonLejntlUUGNh 2Unphhy wnrnng npn2nudutph
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Mwpwph b nnynuubph uywuwpydwlu Swhuubp

dhghywywlu UL hpwwpwlwlwl wubdwlug Uh-
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Let’s take the wind turbine example discus-
sed above. As noted, the total investment
needed is $10,675. Suppose a bank offers a
$5,000 loan at a cost of 5% per year for 10
years. Only the interest is to be paid each
year until the last year. At the end of 10
years they ask that the $5,000 be fully re-
paid.

In this case, your capital investment will be
$5,675 (i.e. $10,675 of total needed funds
minus $5,000 of borrowed funds). You will
have to add $250 a year in interest expense.
This will reduce the total cash flow by $250
per year. Also, in the 10" year, there will be
a large cash outflow of $5,000.

In this module we simply introduce the idea
of debt and interest expense and how they
are incorporated into an investment’s cash
flow. Needless to say, the terms and condi-
tions of loans can vary greatly. Some re-
payment of the principal of the loan may be
required with each monthly payment. The
duration of the loan can be one year or 30
years. It is not possible to do justice to the
nuances and complexities of debt capital in
an introductory module. In fact, in our ex-
amples we will not include any assumption
on debt capital.

ywd Upwup sggwllwlwl UEpnpnduEph hwdwp
hpGug ubthwlywl Jhgngubpu  oqguwagnpoéti:
LdwlU nGwptpnd Upwlp Ywpnn U npntGL $h-
Uwluwywl hwunwuwnie)ntbutphg Ywd  wyl
Juwnpywwniutphg Jwpy yJGpgubi: LeEpnpdwu
npwdwywu hnuptpnud wbwnp £ wpunwgnytbu
thnfuwnnt Uhgngutnp, npwug dwnpnudp, huswGu
Uwl dwhuubpp, wjuhupl® thnpuwnuywsd vheng-
utph nhdwg yéwpynn tnnynultnn:

Gutp ytpgutup hnndwjhu wnnipphblbph yGpp
pGpnwé ophuwyp: buswbu upyL| E, uGpnpnid-
ubph hwdwp wuhpwdtwn punhwuntp gnedwpp
waunwd £ 10,675 UUL nnwp: GupwnptUup
pwlyu wnwownynd E 5,000 WUL nniwph
qupy ww]® wnwptywlu 5%-nd bW 10 tnwpyquw
Jwpdwl dwdytGwnny: Uhugl JGpehu wwphpl,
ywwwpynd U Jdwpubp Jdhwju punn nwnpb-
ywu wnnynuwnpnyph: Pwuyp twlh ywjdwl E
nuntd, nn 5,000 UWUUL nniwpp Jwpyh 10 tnwph-
ubph wywpunpu:

Wju nGwpnid, nipbdu, Jbp yuwwhww| ubGpnpnt-
Udp Yywaqudh 5,675 WUL nnwnp (wjuhuplu’ wu-
hpwdtwn 10,675 punhwunwp gnidwphg hwuwé
5,000 thnpuwnuywé dhgngubpp): UGLp wbwp E
npwl wyblwgutup nwnptywu 250 UWUL nniwp’
npwbtu Jdwnpybhp wnnynuubph gnudwn: Ypuw
wnnntupnid punhwunwp npwdwywUu hnupbnp
Yujwqblu nwptEywu 250 UUL nnpwnpny: Rwgh
wyjn, 10-nn nwnpyw wywpwnhu 5,000 UUL nnpwp
wndnnniejwdp Jh UGS wpunwhnup EhuGnt:

Wju Unnninud wwpquwwbu Ubpywjwgunid Bup wwnpwph W tinnynultph uywuwnpydwl dwhuubph
qgwnwthwpp b _E husgwbu GU npwup pungpyywé uGpnpnidwhu npwdwywl hnuptpnud: UYG-
(npn £ wub, npn Jwpywjhu ywjdwulubpp Ywpnn U JGSwwbu nmnwppGnyG: Npn) nGwypbpnud wyw-
hwugynid £ Juwpyh dwjp gndwpp dwntp wdGUwdujw Jéwnpubph nGupnd: dwnpyh Jwpdwl dwd-
yGwp Ywpnn £ uwhdwuyt &Y nmwph Ywd 30 tnwnph: Unyl UGpwéwywlu unnnih 2ppwlwlwy-
utpnud huwnpwynp s£ wdpnngnipjwdp UGpYwjwgut thnfuwnne Uhgngutph pninp Uppnipjnitubbnu
nL pwpnniejntlltnp: UGp ophuwynid, thwuwnnnptlu, JGUp sEup UGpwnGint thnfuwnnt dhgngutphlu

wnUsynn nplk GupwnpnLenLu:
Benefits

Investments are made with the expectation
of gaining benefits. There are several types
of benefits with which you need to be ac-
quainted. Three types to consider include:

e Income: periodic;
e Savings;

e Income: sales of assets (e.g. salvage
value).

Ognin/hwuntp

LGnpnpnudubp ywwnwnynwd GU ognin utnwuwnt
wyuywihpny: Qnjniejniu ntutu ogniinh Uh pw-
Uh wnmGuwyutp, npnup wbwp £ hwyh wnuytu:
YHhunwnpydwl Gupwlw ogninh Gpbp tnGuwyut-
np hGinlywu Gu.

e Glwuniin® ywppGpwywl,

e pulwjnnniejnLuutn, W

e GLUwunn® wywnhyutph hpwgnidhg (oph-
uwy® Juwgnpnwjihu wpdtpn):
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Income: Periodic

The most easily comprehensible benefit is a
positive cash flow or income. A simple
example of this is when someone builds a
residential building with many condominium
units. The developer then sells the individual
units. During the construction period, her
cash flow is negative - she spends money.
When she sells the units, her cash flow is
positive - she begins to have an income.
Her hope is, of course, that the income will
be higher than her capital investment.

Within the context of building energy per-
formance, it may make sense to talk about
income, especially when investments in
building energy-efficiency solutions could
yield higher rental rates or sales prices. The
increased income will have to be accounted
for in the cash-flow analysis. More frequent-
ly, however, it is appropriate to consider it
not as direct income but rather savings that
result from the energy-efficiency investment.

Savings

When constructing the cash flow of energy-
efficiency investments, the benefit is often
the savings in energy use that result from
the investment. To illustrate, let’s look at a
micro-scale investment. Suppose your
monthly electricity cost is $40 per month.
You decide to buy efficient light bulbs. After
changing the bulb, your electricity bill be-
comes $38 per month. Your savings are $2
per month. The benefit you should note in
your cash flow analysis will be $2 per month
(or $24 per year) for the duration of your in-
vestment. While the numbers in this exam-
ple are very small, the concept applies to
any scale of savings equally.

Similarly, if you install a wind turbine that
provides all of your electricity needs (say
$40 per month as in the example above),
then your benefit will be $40 per month or
$480 per year. If the wind turbine is also
connected to the grid and any excess power
generated sold to the grid, then that addi-
tional amount sold will be considered in-
come. Should your wind turbine create 20%
more energy than is needed for your home,
that is $8 per month ($40 x 20%), then, in
addition to the $40 savings you will also
have $8 income. Thus, the total benefit to be
accounted for in your cash flow analysis will
be $48 per month or $576 per year.

GYwunin® wwppbpwywl

Unwyt| hG2in hwulywlwih ogninp npwywl
npwdwywu hnupbpu U Ywd GYwUninp: Ypw
Jh wwnqg ophuwy E, Gpp hUg-np UGUp pwquw-
puwywnpwl puwybh 26Up £ Ywnnigned: Wjunt-
hGinl Jwnnigwwwwnnnu wjn puwlwpwuutpp
wnwUudhU-wnwludht Jwoéwnnd E: Chuwpw-
pnipjwl pupwgpnid Upw npwdwlwu hnuptnp
pwgwuwywl U’ bw dhgngutp £ dwhuunid, huy
puwywnpwuutpp Jwdwnbihu Upw npwdwlwu
hnuptGpp npwywu U uyunid £ GlwUnin nLuk-
Uw|: Lw hnwuny E, hhwpyt, np wyn unwgywéd
Gywdniinp wyth pwpép Yihuh, pwl hp Yuwh-
nw| uGpnpnudubpn:

Ctuph EuEpgbunnhy gnigwuhputph hwdwwnbpu-
innud Lwwunwywhwnpdwn Yyhutp funubp GYw-
dnuinh Jwupl, hwwnwwbu wju nGwpnud, Gpp
oGuptph EuGpgbunhy wpnnibwybunniejwl Uty
uGpnpnudutpp wpnn Gu hwlgbgub], Jwnpbw-
Jwdwlu Jdwpubpp Ywd Jwbdwnph qubph
pwpapwgdwup: Ywdwywu hnuptph ybpine-
onLpjwl Jbe wGwnp £ wuwywjdwl hwpyh wnlb]
wyblwgnn Gywdninubph hwugwdwlpp: UYGh
hwéwfiu, uwywju, wntnhu E hwdwpynd nh-
nwnpyt] ng _E nLnnwyh Gywdniinp, wy, wybkih
2nin, EuEpquwpnynibwydbnniejwu pwpépwg-
Jwu Uwwuwnwyny Ywuwwnpynn UbGpnpnidubph
wnnnitupnid wnwwgnn fubwjnnnipintulGnp:

hbuwjnnnipjnLbltp

EuGpgwwpnnibwybunnipjwl uGnnpnudubph
npwdwywu hnuptpp Ywqubhu ogniinp hw-
dwh wpunwhwjnynd £ UuGpnpnudutbph  wn-
nntupnid  uwwnynn  Eubpghwih  pubwynnnt-
pjwdp: “Yhunwpytup Jh thnppwéwyw| Ubp-
npdwl ophuwly: GUpwnptup' Jtp EGUWpw-
EuGpghwh wduwywlu dwhiup Ywaunwd Ep 40
UUL nnpwp: Npnonud Gup qub] EuGpgwwnpnynt-
Lwytwn (wdwbp: Lwdwbpp thnpuwppubinig h-
nn ElGYnpwtutpghwih éwhiup nwnunwd £ 38
UUUL nnwn: Wn nEwpnwd J6p wduwywl pulbw-
jnnnipintup Yywquph 2 UWUL nnpwp: UGp npw-
dwywu hnuptph dGpniéniejwu Jbp nhwnwpy-
Jnn hwunypep Jbp uGpnpnudutph inlunnnijwu
pUupwgpntd hwjwuwn Y hup wduwywu 2 nniw-
nh (Ywd' wnwpbywu 24 nniwnh): QUwjwd wju
ophuwyntd pnwé pUtpp 2w thnpp BU, win-
nthwuntpd, wju Unu Uninbgnidp hwjwuwpw-
wbu Yphpwnth £ ubwynnnipniuutph gwuyw-
gwé dwywih nGwpntd:

Lnuyu duny’ Gpt UtUp hnndwjhu wninipphu Bup
intGnwnpb], npu wwwhnynud £ ElGYpwtutp-
ghwjh JGp pninp Ywphpubpp (wublp® wduw-
ywlu 40 nnwn, huswbu 4yEpp pGpdwé ophuw-
ynid), www Jdep hwunypep Yhuh wduwywlu 40
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Income: Sales of Assets

Another benefit that needs to be accounted
for is the sale of assets during or at the end
of the investment period.

In most realestate investments, the expec-
tation is that, in addition to the periodic in-
come provided by the investment, the value
of the assets would have also increased due
to increased demand, etc.

When purchasing equipment or materials,
there is typically no appreciation in value.
There may be at best a “salvage value”, an
amount someone may be willing to pay to
take the remaining materials or equipment.
This salvage amount is a fraction of the orig-
inal cost (and often zero). Whatever the case
may be for a given investment, the sales of
capital assets need to be accounted for. This
may mean, simply, that you put a zero (or
some other reasonable value) for the sal-
vage value of the wind turbine after a hypo-
thetical 35-year investment period.

nniwn, wu' Jey nmwpw pupwgpnid 480 nn-
Lwp: Gptb Jtp hnndwjhu wninipphup bwl Uhwg-
Jwd |huph gwughtu L wpuwnpynn tutpghwih
wybgnyp  Jwdwnblup, www  Jwidwnphg
unwgybhp (pwgnighg gntdwpp Gwdnwn Yhw-
Jwpyh: Gret dGp hnndwjhU tnnipphup JGp tnwi
wWwhwuswnyhg 20%-ny wybih EGYnpwtlutp-
ghw wnpwwnnph, npp hwyjwuwn £ wduwywu 8
nniwnh (40 nnwp x 20%), www' pwgh 40 nn-
(wph puuwynnniejntuhg, bwl YnluGuwup 8 nn-
(wph GYwunin: Wuwhuny' dbp npwdwywl
hnuptph JyGpinténiejwl Ut hwodwnyywéd pun-
hwunip hwunyep JGY wdujw hwdwp Y huh 48
nniwn, Ywd 576 nnwp' UGy wmwpw pupwg-
pnid:

GYwunin® wywmhyubpp hpwgnidhg

Ognuinutphg Jtyp, npu wuhpwdtwn £ hw)yh
wnutl, uGpnpnuwjht dwdwlwlywhwwnywbh
pupwgpnd Ywd JLGpond wlwnhyubph Juw-
dwnpl E:

Cwwn nbwptpnud wlwnd gniph Jbe Uubp-
npnduGp ywwnwpbihu wyuywidnd £, np pwgh
uGpnpnidubphg unnwgynn wwppbpwywu GYw-
dnuinutphg, wywhwuswnpyh wéh W wj ywwn-
dwnutpnd wynhdutph ghup unyuwbu wytbw-
Uwnt k:

Uwnppwynnpnidubph Ywd Ujnptph dGnpptpdwl nEwypnud hGunnwaguwjnud, unynpwpwn, npwlg quh
pwluywgnid ntnh sh ntuBunwd: Lwywagnuu nGwpnid Ywpnn E |hub] «dUbwgnpnwjhu wpdtp»® dh
gntdwp, npu hug-np UGYp Ywnpnn £ ywwpwuwn hutp yéwntb, Jduwgwé Uynietph jwd uwppwyn-
pnudutph hwdwp: bpwgndhg uinwgynn wju gnedwnp bwhilwywu wpdtph Jh dwul E Ywquned:
WU hwéwhu gpnjuywu E: Ypwlghg npu £ wnusyh wnyjw Uepnpdwup, Jhulnyu £ hhduwywu wy-
inhyutph Jwéwnpp ywnwnwnhp wybunp £ utGpwnyh hwdwpyutph Jdbe: Uw Ywpnn £ wwpqwwbu
Lpwlwytl, np 35 nwpyw Gupwnpuwywl UEpnpnudwiht dwdwluwlw2powlhg hGnn UGUp hnnuw-
Jhu tnnLpphUh Juwgnpnwjhb wpdtpl punniuncd Gup gnpn (wd hhduwynpywé Uuh wj| wndtp):

Tax and Regulatory Incentives (Government
Incentives)

Governments use financial or regulatory in-
centives to encourage investment in a par-
ticular direction. These incentives are being
used worldwide to promote energy efficiency
and investments in renewable energy. Tax
and regulatory incentives and how they work
is a complex area of public policy and public
finance. For this module we will present
three examples of incentives.

Please keep in mind, however, that the tax
and regulatory systems of countries vary. To
know exactly what incentives are available at
a given point in time in a given country, tax
experts need to be consulted. Installers of
the systems may also know what incentives
are available.

Jwpyuwyhu b optUunpwywl fupwpntudwu
dhgngubp (yEwnwlwl wpwnnuntpyniultp)
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uncejncuutp yppwnynud GU nne wphuwphnid:
Swpywjhu W opGUunpwywlu wpwnuntejntuutph
nwowp W wju, _t puswybu GU npwlup w2huw-
wnnd” wEnwywu pwnwpwywunipjwl b wh-
nwywu phuwltuwynpdwl pwpn Jh pbdw E:
Uju dnnniined  JGup  YuBpywjwgubup Udwl
fjupwuutph Gpbp ophluwly:

lounpnud  Bup  hwyh wnub, uwlwju, nn
Gnypubph hwpywjhu L opGUunpwywl hwdw-
ywnabpp wmwppGpynd GU: SYyjw] dwdwluwyh
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Tax rebates and waivers

Government could, in part, rebate invest-
ment costs. In the example of the wind tur-
bine investment discussed above, the gov-
ernment provides a rebate of 45% for buying
and installing a wind turbine in your home.
With such a rebate, the total cost of the in-
vestment became $10,675. Without the re-
bate the cost of the investment would have
been $19,000.

Governments sometimes give a direct cash
rebate to an investor; more typically, howev-
er, a rebate is done through reducing the tax
obligation of an individual or company by the
amount of the rebate.

If such rebates are offered, then they should
be accounted for in the investment cash
flow. Care should be given to account for the
rebate at the time period in which it occurs.
So, if the rebate occurs in the same year of
the investment, then it can be deducted from
the total sum of the investment. If the rebate
will come in the third year of the investment,
then it would have to be shown in the cash
flow of the 3™ year of the investment, and so
on.

As we will discuss later, accurate accounting
of cash flows in the periods in which they
occur is important due to a fundamental
principle in finance called “time value of
money”, which basically says that money
received today is worth more than money
received tomorrow.

Governments also sometimes use a waiver
of tax payments as an incentive. In Armenia,
the value-added tax (VAT) is 20% for the
purchase of goods and services. The gov-
ernment could decide that it wants to en-
courage investment in solar thermal collec-
tors for water and space heating. In such a
case, it could waive VAT for the purchase
and installation of solar heaters but not gas
heaters, which would make solar heaters a
more attractive purchase.

Rates and tariffs

Regulatory mechanisms are often used to
encourage investment in renewable energy
technologies, such as small hydropower sta-
tions, solar PV panels, etc. For example,
regulation could require that electricity dis-
tributors in a country or a region pay a high-
er rate for electricity generated from

hwdwn' nyjw| Gpypnd wnyw wpunnunienLu-
ubph JwuhU 62anphn wnbnGynieynLuubp unw-
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renewable sources than from non-renewable
sources. This is, in fact, the case for small
hydropower plants (SHPPs) and some other
renewables in Armenia.

Armenia’s Public Services Regulatory Com-
mission (PSRC) sets the purchase tariffs of
electricity and makes annual reviews. Effec-
tive January 2014, the following rates were
in force (without VAT):

e SHPPs (constructed on natural water
flows) = 21.061 AMD/kWh;

e SHPPs (constructed on irrigation sys-
tems) = 14.039 AMD/kWh;

e SHPPs (constructed on drinkable water
aqueducts) = 9.361 AMD/kWh,;

e Wind power plants = 37.007 AMD/kWh;

e Power plants that use biomass as prima-
ry energy = 40.338 AMD/kWh.

These rates can be compared with the aver-
age cost of electricity purchase at AMD12.84
per kWh, without VAT.?

According to expert analysis, renewable en-
ergy tariffs in Armenia are at a level suffi-
cient to encourage investment, with tariffs
for electricity sold from SHPPs (on natural
water systems) comparable to that in the EU
and US.? In addition to higher tariffs, agree-
ments with SHPP operators include long-
term (15-year) purchase contracts, guaran-
teed access to the grid, and escalation
clauses to adjust for devaluation of AMD.*

When conducting investment analysis, these
benefits should be taken into account. Most
often they will have an impact on the period-
ic income of the investment. Long-term pur-
chase contracts will also reduce the risk of
the investment. In this module, however, we
will not discuss risk assessment in detail.
There will be a brief discussion toward the
end of the module on the risk-return rela-
tionship.
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JulUglynn wnpjniputiph Ynnuhg wpnwnpywsé
ElGyunpwtutpghwih  hwdwn  Jéwph  wybih
pwpép npnypwswithny, pwl syGpwywuguynn
wnpnipubphu: Uw, thwunnpBl, JGpwpbpnud £
Swjwuwnwuh thnpn IEY-Gphu (P3IEY) W Uh pwlh
w]| yGpwywuguynn EuGpghwjh Ywjwlubphu:

Rwjwuwnwuh  hwupwjhtu  SwnwjniejnLtbuutpp
Jwpqwynpnn hwudbwdnnnyp (RBUI) EGYwn-
pwtlbnpnaghwh qudwlu hwdwn uwhdwunwd E
Jwéwnph uwywaqlbp W wdEU rnwph yGpwlw-
jnud B npwup: 2014p. hniujwph npnipjwdp
gnpénud  BU hGnlyw] uwlwqubpp (wnwlg
Uu3-h).

e thnpn hhnpnEGYpwywjwuutp  (Ywnnig-
qwdé onh puwywl hnuph Jpw) = 21.061
npwu/y4und,

e thnpn hhnpnEGYunpwywjwuutp  (Ywnnig-
qwdé nnngdwl  hwdwlwpgbph Ypw) =
14.039 npwud/yund,

e thnpn hhnpnEGYupwywjwuutp  (Ywnnig-
Jwd hudGint opwagsétph ypw) = 9.361 npwd
/yund,

e hnndwjhu EGYpwywjwuutp =
npwu/y4und,

37.007

2 «Electric Power Reports 2013, accessed August 2014, http://www.psrc.am/am/?nid=384; “Public Services Regulatory Commission of
the Republic of Armenia”, accessed July 2014, http://resolutions.psrc.am/view.php?rid=5500

Pierce  Atwood, Armenia: Regulatory Support for

Small  Hydropower Development, Yerevan: NARUC, 2011,

www.naruc.org/International/Documents/ARMENIA%20Case%20Study1.pdf

Uwlwaglbph yGpwpbnjw) ngjuiutnh wnpnipu £ Mhpu Endnunh Jwywé ophuwyp, Iwlpwjhu Swnwjnipiniuutph Ywpguwynpnn
hwuaduwdnnnyubph WUUL wqgwjht wunghwghw, 2011@. www.naruc.org/International/Documents/ARMENIA%20Case%20Study1.pdf

* For an in-depth analysis of feed-in-tariffs and other tax incentives in Armenia and comparison with international practice see Armenia
Sustainable Energy Finance Project, Analysis of Feed-In Tariff for Renewable Energy Sources in Armenia, Yerevan: BMF/IFC, 2012.
33-nwd Eubpghwjh adGnppbEpdwl uwywaglbph W hwpywjhu wj] wpwnnunieyniuubph Jwupwdwul ybppneénee)niup W Jhpwqgwjhu

wpwywnhywubph  hGun
analysis_English.pdf

hwJuGJwuwnnipjnitup

ubpywjwgywé

Gu  wjunbn. http://r2e2.am/wp-content/uploads/2012/08/FiT-
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Depreciation

[To the Reader: You can skip this part if you
wish. While the concept of depreciation is
important in a full financial analysis, it will
not be employed in the financial analyses
presented in this module.]

In more sophisticated financial analyses, we
would account for depreciation - the de-
crease in the value of an asset, as well as
the allocation of the cost of the asset to the
period in use. At the level of financial analy-
sis we are expected to do for this module, it
would be best to sidestep depreciation and
taxation. They will add a layer of complexity
and not help understand the basic concepts
of financial analysis discussed here. Having
said this, some general explanation should
be useful for those who wish to begin
understanding depreciation.

Depreciation is important, especially when
we wish to calculate income-tax obligations.
Unlike operational costs, most tax regula-
tions do not allow for full expenditure of a
capital expense (such as the purchase of a
building, equipment or machinery) in the
year of purchase. How much you can deduct
each year may have an impact on the re-
turns on the investment. The more you can
deduct, the higher your depreciation, and the
lower your taxable income. The following
example should help illustrate how deprecia-
tion works.

When a business buys a solar PV panel, tax
regulations may allow the business owner to
depreciate the full value of the panel over 15
years, in equal amounts each year.® There-
fore, a system costing $15,000, and with no
salvage value, could depreciate by $1,000
per year ($15,000 over 15 years). The busi-
ness owner can present $1,000 as a busi-
ness cost for each of the 15 years after in-
stallment of the PV system, thus reducing
the income on which the profit taxes of the
business are calculated.

Therefore, if the business has $100,000 in
taxable income each vyear before the
depreciation, after depreciation is taken into

e npwbtu wnwolwjhu EubGpghwjh wnpjnip’
YELuwquwugywény wphuwwnnn ElGYpWYW-
jwlltn = 40.338 nphwd/yund:

Wu npnypwswihtGpp Ywptlh E hwdGdwwnb]
ElGyunpwtutpghwih  qudwl  Jhghu  wndbph
hGwn, npp Ywqunwd £ 12.84 npwd JGy ydungd
wnwlg UU3-h%

Cuwn  thnpdwgbwnubph Ywunwpwéd ybpnudne-
pIwl YGpwywuquynn tubnpghwjh uwywautpp
Swjwuwnwunwd pwywpwn dwywpnwyh Gu, np-
wGugh pupwhunwuGlU UGpnpnuduGpp, pwuh np
onh plwywu hwdwywpqgbph ypw Ywnnigywéd
®3EY-h ynnuhg Jwdwnynn EiGYunpwEuEpghwjh
uwlwalutpp hwdwnnpth U GU-h W WUL-h qut-
nh htwn® Pwgh wytih pwpap uwlwqubnhg,
®3EY  pwhwagnpénnuEph  hGnn Yupynwd Gl
gudwl Gpywpwdwdytwn (15 wwpny) ywjdw-
Uwantp, npnugnud Gpw2tuwynpdnid £ npwlg
Jhwgnidp gwughu puswbu bwl bwhuwwnGund
EU JGpwhwdwpyuwlu npnypubp® 33 npwdh
wndbgpyuwl ntwpnid*:

LEpnpnudwihu yGpnednipjwu hpwywuwgubihu
wuhpwdtywn £t hwyyh wnut] bwl wjnophuwy
ogninutpp: UJdGuhg hwéwh npwlup wpunw-
hwjinyGint GU UGpnpnuduGph - Wwppbpwywu
GywunLinubnnud: Qudwl Gpywpwdwdytn wwj)-
Jwlwagntpp bwl ujwqgbgunid Bu ubGpnpnudw-
Jhu rhuybpp: QUwjwd, np wju Unnnind JBup
nhuytph qUwhwwndwl dJwUpwdwultbn sGup
pUlwpytne, uwywju dnnnith JGpouwdwuncd
hwyhpd Ynhwwpytbup rhuy-2whnipwptpne-
pINLU hwpwpbpnip)nLup:

Uwdwénieniu b wdnpinhqughw

[Cupbknpgnnhu. Ywpnn Gp pwg pnnut] wju Jw-
up, Rt gwulywuniwd Gp: REWL [hwpdbp $hUwl-
uwlywlu yeppneénipjwl hwdwp wdnpunhqughw
hwulwgnipjntup Yuplnp E, uwluwju untju Jn-
nocpned hpwljwuwgynn huwuwywl ybppne-
onipyniuutpnud wyl ¢h Yhpwnybine:]

Udtih pwpn $huwbuwywl yEpnidnipjniuutp
Jwwwnpbhu JGup Yhwpdwnthup dwdwént-
pintup  (wUnpinhquighwl)® wywnhyhutph  wp-
dtgnpynudp, huswbu Lbwl wywnmhyubph wpdtph
pwohunidp inyjw dwdwuwyw2pgwlh ypw: Wju
dnnniiny bwhiwwnbujwéd dwlwpnwyh $huwl-

® This is the “straight line” depreciation method. Tax regulations could also allow for other types of depreciation, such as “accelerate”
depreciation. Depreciation regulations vary between tax systems. For more on how depreciation applies in your locality, consult with an
accounting expert familiar with your tax system. Financial accounting textbooks will also provide additional details on the concept of

depreciation.

Uw Jwpqwénipjwl Ywd wdnpunhqughwih «ninnuyp» Gnwuwyl B 3wpytp wpgwygnpnn wywnbpny Ywpnn G uwhdwuyby
wunpinhqwghwjh wyj nGuwyutn, huswhuphu b «wpwgugywd» wunpnhqughwl: Iwpywjht wnwppbp hwdwlwpgbp jnipndh Bu
wunpwnwnuntd  hwpywjht pwnwpwwuntejwlp: Stnwlwl wnwldbwhwwnynientbubph hwpgny nhdbp hwdwwwwnwupuwl
hwoqwuwwh thnpéwgbnhu: Shuwlivwluwl hwpdwwwhnipjwu gény gnwywunieiniup UnyUuwbu Jwupwdwuunud £ pGdwh onipg:
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account it will have $99,000 in taxable
income. This reduced reported income
reduces the company’s tax obligation.

If the regulation allows for depreciation of
the panel not over 15 years but instead over
2 years, then the company would be able
depreciate $7,500 for each of the first 2
years. That means that, in the first two years
after the purchase of the panel, the compa-
ny’s taxable income would be $92,500.

In either form, i.e. 15-year or 2-year form,
depreciation can be an incentive added to
the other benefits of installing PV panels,
such as energy cost savings or net income if
excess energy is sold.

Those interested in further understanding
depreciation and taxation are encouraged to
pursue further study in finance or investment
analysis.

uwywu Jepniénipyntt juwnwptihu Lwwwnw-
ywhwpdwnp EwdnpinhqughwU bW hwpytGpp ¢nh-
nwnyt: Hwup (pugnighs pwpnnipjwu Yuyt-
(wgutlu W wjuntn nhunwpyynn $huwlivwywu
Jepiniéniejwu hhdbwlwu hwjGgwywngp hwu-
Jwuwntu s6U odwunwyh: WuntwdtUwjuhd,
wunpinhqughwih Jwuhtu wdbh (wy wywunyt-
pwgnd Juagubint hwdwn npwé pwgwwnpnt-
pintlutpp U hwdwwwuwnwupuwU UjnGnph pl-
rtpgnLUl ogunnwywnp k:

Udnpinhqughwl Ywplnp £ nununid hwwnyw-
wbtu wju nbwpnd, Gpp gwulywunwd Gup hwp-
Jwpytp Jbp 2whniewhwpyh  wwpunwynpnt-
pjnLtULEpp: b wnwpptGpnipyntu Qwhwagnpédwl
Swhuubph, 2w nEwptnpnud hwpywjhu optluu-
nnnientup pnyl ¢h twhu wdpnngniejwdp
Swhuuwagntp UnyUu nwpnud yuwnwnpdwéd uwh-
nw| Swhuubpp (ophuwy’ pGuptph, uwppwyn-
pnuduGph Ywd  hwuwnngubph  dGnpptnnidp):
Udnpuinhqwghnu Jwuhwuntdubph swithtGpu wq-

nnid  GUu  UGpnpnudutGph  GUwJwmwpBpniLpjwu

dpw: Nppwl wybh 2w uwpnnwlwUup Jwu-
® hwut], wjupwlu wybh pwpép Yhuph wdnpwnp-
qughwl U wyth gwoén yihup hwpydnn hw-
unyenp: Unnpl pepwéd ophlwlyp wwpquwpw-
unud £, pb huswbu GU hpwywuwgynid wdnpunh-
qughnU Jwuhwuntdutnn:

Gpp wnuntGudwpnnp wpbwjhu $nnndniinwihy wwub] £ qunid, wwyw punn hwplywjhu optluu-
npniejwl’ uGthwwlwwntbpu wplwhu wwubh wdpnne wndtGpp wnpnn £ wdnpnhqugub) 15
tnwphUbph pupwgpnid, wdtl twph' hwjwuwpwswth gnidwpnyd® Wuwtu' 15,000 UWUL nnjwp
dGnppEpdwl wndtpny hwdwlwpgp Ywpnn Ewdnpunhqugytbp tnwptGlywu 1,000 UWUL nnpwph sw-
thny (15,000 UUUL nniwn / 15 tnwph) b ntuGUuwg gpnjuwywl duwgnpnwjhu wpdtp: Sunbuntejwl
ubthwlywuwwnbpp Ywpnn £ npwbu gnpéniubniejwl dwhuu uGpywjwgutp 1,000 nnpwp' wpliwjhu
hwdwlwnpgh nmGnwnpnidhg hGwnn 15 nmwphubphg jntpwpwlginiph hwdwp bW npwuny bywqbg-
UG nmyjwy gnpéniutnijwu hwdwn hwoqwnyynn 2whnipwhwpyny hwpydwl pwquwl:

Wuwhuny' et tunbuwpnnh nmwnptywu hwpyynn 2whnypp dhugl wdnpinhqughwu Yuguned
£ 100,000 nniwpn, wwyw wdnpinhqwghnu hwnywgnuduGpp hwdwnbintg hGnn yywquh 99,000
nniwn: Iwpywjphu hwyytnygnipjwu Jbe 2whniph Udwu Ujwagbgnid uwwnwpbintg hGnn puyb-
pnipjwU hwpywihbu wwpunwydnpneejnltuutpp yujwqbl:

Grt optUunpnipiniup pnyl Lwp wplwjhtu hwdwlywnpglu wunpinhqugubp Gpynt tnwpnd® 15
tnwpyw thnpuwpBl, www puybpnieinitup ywpnn Ep upywé 2 mwphubphg jnipwpwuginiph pu-
pwgpntd wdnpinhqugubp 7,500 UWUL nnpwp: Yw Lpwuwynwd £, np wpliwhUu $ninnynpinwihy
wwubh qudwl opjwlhg uyuwé wnwehl Gnynt tnwphubph pupwgpnid puytpniejwl hwpyynn
2whnijep Yywadtp 92,500 UUL nnjwn:

Swuywgwé nbwpenid, RE 15 nmwpjw b pE 2 mwpjw nwpptpwynd wdnpinhqughwu hwJdw-
(nned £ wpliwghu $ninndnpinwghy ywububp mbEnwnpGint wjp ognuinltpp, npnup GU' EuGpqu-
YphpuGph pubwynnnipintup Ywd wybgniy EiGYynpwtubpghwih Jwdwnphg unwgynn gnin 2w-
hnijep, GrE ElEYnpwELEpghw)h Jwéwnpl wwywhnyywé E:

Lnpwlg, ndptp gwuywunid GU wybh funp hwuywuw] wdnpinhqwughwtu W hwpynwdp, funphnipn
Gup nwhu Jwpniuwyt] $huwluwywl W UGpnpndwihb Jepniéniejwu hnmwagw niuncdbuwuh-
pnipjnLlp:
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Time Value of Money and Costs/Benefits

Time value of money (also referred to as
"present discounted value") is an essential
principle in finance. It points out that a dollar
received today is worth more than the same
dollar received in the future. This is true be-
cause of two factors: a) inflation and b) op-
portunity cost. In our cash flow analyses we
need to adjust our cash flows for these fac-
tors.

Of course, the fact that we need to do it
does not mean that we actually always do
make such an adjustment in our cash flows.
In quick, back-of-an-envelope calculations,
such an adjustment is often missing.

Inflation

Inflation is a rise in the general level of pric-
es of goods and services in an economy
over a period of time. When the general
price level rises, each unit of currency buys
fewer goods and services. Therefore, infla-
tion can also be defined as the loss of pur-
chasing power of a currency. Cash-flow
analyses should account for inflation. How-
ever, what inflation rate should be used for a
given benefit? How can you decide on a giv-
en cost to set up the cash flow of an invest-
ment?

The overall rate of inflation in an economy is
often measured by changes in the consumer
price index (CPI), a measure that examines
the weighted average of prices of a basket
of consumer goods and services, such as
transportation, food, heating, and medical
care. CPIl is calculated by taking price
changes for each item in the predetermined
“basket” of goods and services, and averag-
ing them. The goods are weighted according
to their importance. Changes in CPI are used
to assess price changes associated with the
cost of living. The rate of change of CPI is
often used as the inflation rate. Therefore, if
CPI was 100 last year and 106 this year, the
year-to-year inflation rate is 6%.

Economies typically experience inflation;
that said, deflation, the lowering of prices
and increasing of the purchasing power of
currency is also a possibility, and also oc-
curs. It is important to note, however, that,
while the overall economy may experience
inflation or deflation, individual goods and
services may not. They may in fact go in the

®nnh dwdwuwlwjhu wpdtp L
Swhuutp/hwunyp

énnh dwdwlwlwihu wpdbpp (Unyul E, phlg
«pEpwé nhuynunnwynpywé wnpdbp»-n) dh-
Uwluwywl hwdwywpgh 2wwn wplnp uypgp-
ntuputphg E: WU pungénwd E, np wjuop uwnw-
gwé Uty nnpwpu wyth wpdt, pwl wwwagw-
jntd unnwgwd unyu JGY nnpwpp: Uw é2dwphwn
E hGinlw| Gpynt gnpénlubph ywwndwnny. w)
unwé/quwd W p) wjpunpwlpwihu  Swhuu:
Awdwlwlu hnuptph dGp yGpinwdnipjwu Uty
npwdwywu hnupbpp wbwp £ 62gpnytu (pbp-
4&l) Glutnd wju gnpénuubtphg:

Uw sh Lpwlwynid, nn JGUp hpwywunwd JGn
pninp npwdwywl hnuptpnd Udwl nLnnnLdutn
Gup Ywwwpnud: Upwqg, wwng hw2dunpyubph
dwdwlwl wjnwhuph nunnndp hwéwfiu pwg E
pnnuynty:

QuUw6 / unwa

Unwép/qguwap nunbGunipjwlu Jbe npuk dwdw-
Uwywhwwnywénud wwypwlupubph b dwnwjnt-
pintuutph  qutbph  punhwuntp  Jdwlwnpnwyh
pwpapwgnidu E: Qubph punhwunip Jwywpnw-
Uh pwpépwgdwl nGwpnid jnLpwpwlgnLp npw-
dwywu Jhwynp wyth phg wwpwupubp W dw-
nwjnLejnLultn £ gunwd: Yjuhupl® unwép Ywpk-
(h £ uwhdwUut] bwl npwbtu thnnh gqunnniluw-
yniejwl wuynid: Hwdwlwlu hnuptbpnud wu-
hpwdtown £ hwadh wnub L quwép: LEpnpnLd-
ubph nhwdwywu hnuptpp Ywgudtnt dwdwuwy
ywnplnp £ npn2tl, _E qUuwbh/unwsdh hUs nbd-
wbtp wtwp £ yhpwnyblu nyjw hwuntph Ywd
Swhuubph Uywwndwdp:

Suwnbuntpjwl UGy guwsdh punhwunp mGdwGpp
hwowfiu swihynd BU uywnnnwywu qutph phu-
nGpuny (UQh): Uw Uh gnpéhp E, npu ntuntduwi-
uhpnud £ uywnnnwywlu wwpwupubph W éw-
nwjntpjntulUEph qudpininh Jhehu Yonjwd wp-
dtpp, npnughg GU' npwluwnpup, wwntup, eb-
nnignudp W pnidoqunipynilp: USh-p hwpqwpy-
Jnud £ hGnww] auny. Uwpuopnp Jugdywéd
«quupnnned» Jepgynd £ wwpwuputphg W
SwnwjnieinLlUGnhg JjnLpwpwuginiph quph thn-
thnfunipyntup b Jhghuwgynid:  Uwpwuputpu
punpynid GU GluGiny npwug ywplnpnipnituhg:
UQbh-h thnthnpuntenlll oginwgnnéynid £ ww-
pniuinh wpdtphu wnusynn qubph thnthnpunt-
pintUUGpp quwhwwnGine hwdwp: Uah-h thnthn-
funipjwl ntdwbtpp hwawh punniuyned Gu np-
wbu quwodh wmbdwbp: Wuwbu, Get wlgjw|
nwnph UGQh-p Gnbp £ 100 W wju wwnph 106 E,
www nwntywl guwdp Yuwqunid £ 6%:

Sunbuntpjwl Jbp unynpwpwnp quwéd £ wnbnh
nLtuGunid, uwywju hbwpwynnp £ bwl, np nknh
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opposite direction of the economy-wide
trend. This is important to recognize and ac-
count for when deciding on an inflation rate
or rates to apply to various items in the cash
flow.

Of course, it would be unreasonable to apply
a specific inflation rate to each income and
cost item. For many items, such as the cost
of labor, food, etc., a national average infla-
tion rate may be reasonable to apply. On
major items, however, it may be important to
consider rates specific to income or cost
items.

A%
Year-to-year changes in prices / Qutph
wnwpEYwl thnthnfunipyniup, %
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nilElw  nEdywghw/qguwiynd, nplu wnwow-
unwd E qubph pebgdwu W thnnh gqunnnilwynt-
pjwlu pwpbpwgdwl hGnlwupny: Ywplnp E
uptl, uwlwju, np sgUwjwdé punhwlnip nuwnb-
untpjwl UGy wbnh nlubgnn qUwdhu YwdJ
qUwuydwlp, wnwUubhU wwypwlupubph W Swnw-
jnLejnLuutph qutpp Ywpnn GU npwu ghGunlb:
dwuwinnptUu npwup Ywnpnn Gu quw| punhwuntp
nuwnbunipjwlu Jhnnwdubpphlu hwywnwy nin-
nniejwdp: Swuwn Junplnp £ uw punniutp b hwp-
Jh wnub] quwdh nGdwtpp npn2Ghu Ywd npw-
Jwywu hnuptph mwpptp yGnbph ypw wju yh-
pwnthu:

hhwnyt, npuk Yynuyptwin unwah tnnynu GHwdwnh
L Swhuubph jnipwpwlgnip hnnwéh ynpw Yh-
pwnbp nnpwdhwn sknp (huh: Swuwn inGuwyutph
hwdwn, hUswhuhp BU whuwwnnidh wnpdbpn,
ulbunwdptppp W wjll, fuGlwdhwn Yyihubp Yyhpw-
nGL Gpypnud unwaéh Jhghu wnnynup: Wnnihwl-
nGpa, funanp wwpwupltph nGwpnid Yupnn E
ynuyptwn Gywdninubph W Swhuubph Yypw wq-
nnn unwdh wnynuh Yppwndwlu wlUhpwdt)-
nntpintl wnwewlwi:

Oppuwy’ Rwjwuwnwunwd ElGynpwEutpghwih W
gwah uwywqubpp uwhdwuynd GU Iwupwjhu
Swnwjniejntlutpp wpqwynpnn hwudlUwdn-
nnyh (R0Y3I) Ynnuhg, npp Ywpnn £ npn2tp L
thnpubl npwup’ unwéh wnbtdwbphu wuhwdw-
Wwuwnwupiwlu: Cuwn Enpjwl’ 30U3 Ywpnn £ 5
nwnphubph pupwgpnid uwywaqltpp wuthnthniu
pnnUG| Unyuhuy wju nBwpnd, Gpp Gpypnd Uh-
9hU tlnwnpblywUu unwép 6% E: Uw Lpwuwyned E,
np 5 nwpyw dwdwlwlywpupwgpntd Gnynnid
punhwuncp gubpp Ywpnn Gu watk] 30%-ny (Gu-
rwnntiny wwngq wéh wbdwbpp), uwywjl
3043 ywnnn £ npn2tL wuthnithnpu ennut| Eutp-
ghwjh uwywaglubpp UY.2): Yu nGwpnd ElEYn-
pwtltnpghwjh fubwjnnniejntuhg (GRE uwywnnn
tp) Ywu ElGYwnpwtutpghwih hpwgnidhg (Geb
EuGpghw wpunwnpnn Gp) unwgynn hwuntjep
Jdunwd £ wuthnthnpu® wnwug wybwgdwu:

Grbt hwyh swnubup UJwU hwluqwdwupltpp,
www dhuwluwywl Jepniénipjnitup Yunpnn E
hwugtigut] upuw| Ggpwywgnip)niuutph: Ophp-
uwy' nnip Ywpnn Gp gGpwaglwhwwnb hwuny)-
rn, Grb Uhpwnbp wju qUwéh wnynup, nnpu
hpwywunwtd intnh sh ntuGuwnt: Lnuyup Ywpnn
E wmbnh nuGuw, Get 30U3-p suwhdwlh Unp
uwywalbp: Yu nbwpnd wnwownyynn nLént-
Jdp hGinljwu E. bdwl nGwptpnid d6p wwwagquw
hwunyrh hw2dwpynid Lwwunwwhwnpdwn E
Uppwnb] uwywqgutph thnthnpunipjwl wju Uh-
hu gnigwuh2p, npp I0Y3-p wwwnpbp £ Lw-
funpn npn2wyh dwdwuwywopgwluh hwdwn,
ophuwy® 10 Ywd 15 lmwphubph pupwgpnLy:
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In Armenia, for example, electricity or gas
prices are set by the Public Services Regula-
tory Commission (PSRC), which may decide
not to change prices at the same rate as in-
flation. It may in fact not change the rate for
5 years, even if the national average inflation
rate is running at 6% per year, i.e. in a 5-
year period, overall prices in the country may
have grown 30% (assuming a simple growth
rate), yet PSRC may decide not to increase
power pricing rates (Figure 2). In this case,
all the benefits from electricity savings (if
you are a consumer) or sales of electricity (if
you are a power producer) will remain
constant, with no increases.

If this type of nuance is not taken into ac-
count, the financial analyses may lead to
faulty conclusions. For instance, you may
overvalue the benefits if you apply an infla-
tion rate that will not occur in reality. Indeed,
that would happen if PSRC did not increase
tariffs. An advisable solution would be to
look at the average rate of changes in tariffs
that PSRC has made over a certain period of
time, such as the past 10 or 15 years, and
apply that rate to future income estimations.

Opportunity cost

Opportunity cost refers to the income or
benefits of the best mutually exclusive op-
portunity that we forgo while engaging in a
given activity or investment. Opportunity
cost is an unavoidable part of being an eco-
nomic agent.

To illustrate, let’s assume there are ample
jobs in waiting tables at restaurants or being
a sales clerk at supermarkets. Assuming this
is the only realistic alternative, each student
gives up income from waiting tables while
attending university lectures, doing home-
work, or taking exams.

The missed income is the opportunity cost of
studying at the university. When you invest
time in studying for a degree, you expect to
gain more than the amount as a waiter. You
have to make up for the lost income.

The same applies to analyzing all other in-
vestments. You need to account for the op-
portunity cost of investing in a given project
as opposed to, say, depositing your money
in an insured bank account. Therefore, with
an annual rate of 8% simple interest, a de-
posit of $100,000 in an insured bank savings

Uj puinpwupwjhlu swhuup

Ujipuinpwlpwiht Swhuup thnfuwnwnd pwgw-
nnn (wywaniu huwpwynpnie)ntuhg unnwgynn
GywunLinp Ywd ogniinu E, npp JGup pwg Gup
pnNnGL nyjw| ghpéniubnipjwl Ywd Ubpnpnid-
utph Jbg ubpgpwyywdsd |hubin hwunbpa: Y-
puinpwlpwjhu dSwhiup lnmunbujwpnnh gnpént-
ubnipjwUu wuhuntuwthth Jwul E:

Uw wwwnybpwgutint hwdwp Gupwnptup® ntu-
unnpwuutpnud Jwwnnignnubph, Ywd uniwybp-
dwpyGunubpnud gnpbwlwwnmwpubph 2w wp-
pjwwnwwnbntp Yywu: Cunniubind, np upwlp
Jhwy hpwwnbuwywl wjpunpwupl BuU, jnipw-
pwlgnip nwuwunn hpwdwpynud E, ophuwy’
Jwuwnignnh uwnwgybihp Gywdniinhg, Gpp hw-
Jwiuwpwunwd nwuwhpununtejnluutph £ hwbw-
funtd, tnnUwhu whuwwnwup £ uwunwpned, Yud
pulnipjnLbutp £ hwuduntu:

Pwg pnnuwd GYwdniinp hwdwuwpwuntd un-
dnpGint wjpunpwupwihu dwhuut E: Wuwbu
np' Gpp nnip unynpbint Jpw dwdwlwy Gp
uGpnunid  nhwind  unwlwnt  Uwywwnwyny,
www wyuywind Gp unwlw] wybhu, pwl
RGuinnpwuntd Jwwnnignn whuwwnbinig: nLp
wbwp E thnpuhwwnngbp wjn pwg pnnuwd
GywuUnLwnp:

Lniu uygpniupp Yyppwnyned £ Uwle pnnp Jjneu
uGpnpnuduGph  JGpinudniegjul - ywpwagwjned:
Uuhpwdtyw E hwpdb] nyjw] bwhuwagénid ukpn-
pnudubph wjpunpwlpwjhu dwhuup' hwdtdw-
nEny thnnp wwwhnjwagnpywsé pwluwjhu hwp-
Jnud wywun nutnt hGwn, npp mwpGywu Yunwn,
Gupwnntup, 8% GUwunin: Wuwhuny' Gprb
100,000 WUL nnwph wywun nubp wwwhn-
Juwanpywé pwulwjihu hwynid, www Yunwuwp
nwnblywl 8,000 nnjwph innynuwjhu GYwdnLn:

Grbt npn2tp gnudwnpp UGpRUGL wjnLp, www
ynpgutint Gp pwuynd wydwlunwjht hwyhg
unwgybtihp wnnynuwihu GUwUnwinp: Wu pwg
pnnUjwdé  GUwdnuinp  a6p  wjpunpwlupwihl
6whuul E: Npntn Ef np yGppwwbu npn2tp
utpnut] 46p thnnp, wju wtwp £ wnujwql nw-
nGYwlu 8% GYwunLwin pbph:

Ujipuinpwlpwjhu Swhuup ubpnpdwlU npwdw-
Jwl hnuptpnid hwywntint mwpwoéywsd adub-
nhg Jtyp npwdwywl hnuptph nhuynuwnwyn-
npnudu E: Yw wpynid £ «nhuynunnwynpdwl npnt)-
pp» npn2tint Jhgngny: dhuwlvwlywu hwdw-
ywpgnud «nhuynunwynpdwl npnijpp» hwjwnuh
E bwl «ujwquantu whnipwpbpniejwl ubp-
phu Unpud», «uqwquwantu pnywwnntbh CLLY,
«uwhdwlwjhU npnypwswthy dLwyGpwynidub-
nny:
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account will vyield additional income of
$8,000 per year in interest.

If you end up investing your money else-
where, you will be giving up the income from
the bank’s interest-bearing deposit account.
This forgone income is your opportunity
cost. Wherever you finally decide to invest
your money, it should earn you at least 8%
per year.

One common way in which an opportunity
cost is figured out in an investment cash flow
is through the use of a discounted cash flow.
This is done by deciding on a “discount ra-
te”. In finance, a discount rate is also known
as “minimum rate of return”, “minimum
acceptable rate of return”, “hurdle rate”,
“cost of capital” or “opportunity cost of
capital”.

Deciding on a discount rate is part of the art
of making a financial investment. No one,
universally accepted rule of deciding on a
discount rate exists. You need to decide on
a reasonable discount rate that sufficiently
addresses your risks and expectations.
However, you also do not want it to be so
high that you miss good investment oppor-
tunities.

If you decide your discount rate is 8%, and if
you are asked how much money you would
need to have to have the same value in 2
years from now, you would do the following
calculation:

e $100,000 today is equal to $108,000 next
year (100,000 x 1.08);

e $108,000 next year is equal to $116,640
in the third year (108,000 x 1.08).

Your answer would be that $116,640 in 2
years is equivalent to $100,000 today.

This relationship between present value and
future value of money can be described
more generally using the following formula:

FV=PVx(1+r1)
Where:

PV means present value

FV means future value

ris the discount rate

n is number of periods (such as years)

The future value of $100,000 in 10 years at
a discount rate of 8% will be:

Yhuynunwynpdwl npniyph JGpwpbpwp npn-
onud Juwjwgublp $huwlvwywl Ubpnpndubn
wuwwpbint hdnnipjwu Jh Jdwul E: 2Yhuynu-
mwynpdwl npnypp npnpbine hwdwn shw Jgy'
pninph Ynnuhg punniuynn wunl: hupunipniju
wbtwp £ npn2tp wju nnpwdhwnn nhuynunnwynp-
Jwu npnypp, npp Yyhwdwwwwmwuhuwlh aGp
nhuytphu nL uwwubhputphu: Uhwdwdwlwy
wjl ¢wbwp E |hUph jwithwqulg pwpap L gpyh
(wy ubpnpnud wwnwpbine huwpwynpnie)nt-
uhg:

Grbt nnn2tp, nn 46p nhuynunnwynpdwlu npnijpp
8% E W wjunthGinl 46q hwpgubl, LG nppw‘u
npwd wuhpwdtwn Y hubp wjuopywuhg uyuwd
Gnpynt tnwph hGwnn Unyu wpdbpp unwlwint
hwdwn, wwyw nnip Jwubp hGnlyw| hwodwp-
Up.

e Ujuopjw 100,000 UWUL nniwpp hwywuwnp E
hwenpn tnwpyw 108,000 nniwphu (100,000
x 1.08),

o 3wyenpn nnwnyw 108,000 UWUL nniwnpp hw-
Jwuwp £ Gppnpn mnwpjw 116,640 nniwnhu
(108,000 x 1.08):

Wuwhuny® 46p wwwnwuhuwlp Yhup hGnlywp.
EnpynL mwph hGwnn 116,640 UWUUL nnpupp hwyw-
uwn £ wjuopyw 100,000 nniwnhu:

®nnh pEpwdé L wywagw wpdtputph Uhol wju
hwpwptGpnienltup YunptGh £ wdbh punhwu-
pwgwd uny wwwnlybpt hGnlyw) pwuwblh
Jhongny.

FV=PVx(1+r1)"
Npwntn’

PV-p ptpwé wpdtpl E,

FV-p wwwaquw wpdtpl L,

r-n nhuynunwynpdwl npnypl £, W

n-p hpwwluwgdwu dwuybwnl £ (ophuwy’
wnwnhubp):

Ujuwyhuny, 10 tnwph hwnn 100,000 UWUL nnjw-
nh wwwaw wndtpp 8% nhuynunmwynpdwl
nnnjpny Yywauh.

FV = 100,000 x (1.08)"
FV = 100,000 x 2.15892
FV = 215,892

LUwnpnn Bup Lwl hEnwnwpéd hwowny Juwnw-
nGL: Ywnpth £ hwybl wwwaqw wpdtph pbp-
Jwé wnpdtpp: Grb JGq wutl, np 10 vnwph hk-
nn Jgup 100,000 UWUL nnwnp Gup unwlwint,
www n°np Yihuh win gnudwph pipqwé wndt-
pn, Grb JUGp nhuynunnwdnpdwl npnipp hwyw-
uwn £ 8%-h:
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FV = $100,000 x (1.08)"
FV = $100,000 x 2.15892
FV = $215,892

We can also calculate the reverse. We can
be given a value in the future and be asked
to calculate its present value. If we are told
that in 10 years we will receive $100,000,
what will the present value of that amount be
if our discount rate is 8%?

PV=FV/(1+1)

PV = $100,000 / (1.08)"
PV = $100,000 / (1.08)"
PV = $100,000/2.16
PV = $46,319

This discussion will be highly relevant when
we discuss discounted payback period, dis-
counted return on investment, net present
value, and internal rate of return.

Challenge question: If you borrowed
100% of your funds to build an
electricity power plant at an annual
interest rate of 12%, what should you
use as your discount rate?

Discount Rate: Inflation or Opportunity Cost

In the previous section, we noted that the
discount rate is used to account for the op-
portunity cost. It is the minimum rate of re-
turn we expect from investments. However,
we also often adjust for inflation in our think-
ing process for discount rates. As part of as-
sessing our risks, we say: "Well we at least
have to beat inflation. Otherwise, we will end
up losing money". Therefore, when the bank
savings deposit gives us 8% per year and
the inflation rate is 5% per year, then the
real interest rate is 3% (or 8% minus 5%).
The 8% is the nominal rate.

When deciding on a discount rate, you need
to make sure that it is consistent with your
cash flow. If the cash flow is expressed in
nominal terms, then your discount rate must
also be nominal, i.e. not have the inflation
rate deducted. On the other hand, if your
cash flow is expressed in real terms, then
your discount rate must exclude inflation. If
you do not follow this rule consistently, you
are bound to overestimate or underestimate
the financial performance of an investment.

PV=FV/(1+1)

PV = 100,000 / (1.08)"°
PV = 100,000 / (1.08)"°
PV = 100,000 / 2.16
PV = 46,319

LoJwéd nhunwpyndubpp wnwytp Ywpunp Gu
wju dwdwlwy, Gpp nhnnwnpynd U nhuynuwnw-
ynpywdsé hGngudwlu dwdybunp, ubGpnpnudutph
nhuynunwynpywé 2whnipwptpnip)nilp, gniwn
pEnwé wpdtpp W QwhnipwpbpniejwU Ukpphu
unnpdp:

Unnignnuwl hwpg. Grt EGYnpwyw-
Jjwl wnnigbint hwdwp Jhegngutph 100%-
n Jwpyny Gp dtipgpb’ nwpbyul 12%
nnnypwswihny, www h°lug wndtp Gp Yh-
pwntnt npwtu nhuynunwynpdwl npneyp:

Yhuynunwynpdwl npneyp. guwép Yud
wjlpunpwlupwjhu Swhuup

Lwhunpn pwdunwd UG Epup, np nhuynuwnw-
JnpdwU npnipp Yhpwnynwd E wjpuinpwlpw-
Jhu Swhuup hwdwnpythu: WU ujwquagniu
CLUL L, hug JGup Ubpnpnudubphg wyuywind
GUup unwlw: Pwjg, wjuntwdtuwjupy, nhuynl-
nwynpdwU npnipubph dwuhu dnwébihu utup
wjlu Jwwnid Gup quwdh/unwdh hGwn: % Jbp
nhuytph quwhwwndwl UJwu Jh pwl £ L JGUp
wuntd Gup. MG, dGup gnub unwép Yyhwnprwhw-
pGup: Iwywnwy nbwpnid, h Jdtpgn, thnn Gup
ynpgubin: Yuwbu np® Gpp pwllwihu pubwgn-
nwywl wywunp Jtq nmwnptlywu 8% GUwuniwn £
nwihu, wu nGwpntd, Gpp wmwpGywlu unwbnp
Jwqunid £ nmwpBywl 5%, wwyw hpwlwl wnn-
Ynuwnpnipp 3% E (Ywu 8%-hg hwuwé 5%): Uu-
Juwuwlwl innynuwnnnipp yuwgdnid £ 8%:

QYhuynunwynpdwl  npnypp npn2Gthu - wu-
hpwdtwn £ hwdnqybl, np wju hwdwwwwnwu-
fuwuntd E UGp npwdwywl hnupbphu: Grt npw-
dwywu hnuptpu wpunwhwjnywd U wuywlw-
wu wnpdbpny, wwyw Jbp nhuynunwynpdwl
nnpnypp unyuwbu wbunp £ wujwluwywu huh,
wjuhupl’ unwsdh wnnynup hwuywé sihuh: Ujniu
ynnuhg t|, Grt JGp npwdwlwu hnuptpu wnp-
nwhwjndwé U hpwywlu wpdtpny, wwyw Jtp
nhuynuinwynpdwl npnyph dbe unwap wbunp E
pwgwnyh: Get wju ywunup hGinlnnwywunptu
sUhpwntbUp, www hwyjwé Y hutup gbpwagliw-
hwwb] ywd pGpwabwhwwnb] JGp uGpnpnudut-
nh $huwluwywlu wpnyntupubpp:
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Cash-flow table: All information in one place

With all the definitions and explanations pro-
vided above, you should now be able to
construct a cash-flow table. The table should
bring together the key pieces of information
you need to conduct a financial analysis of
an investment.

In investment analyses, the first investment
period is typically labeled as “0”. After that
the periods are labeled 1 to “n”, “n” being
the duration of the project. So, if the duration
is 10 years, “n” will be 10.

Cash Flow 1: Changing light bulbs from
incandescent to LED

The first example (changing light bulbs) de-
scribed above provided the following infor-
mation about the project. A few additional
pieces of information are added to enable
the calculation of project income, savings,
and expenses.

e Number of LED bulbs = 6,000
e Cost of LED bulb = $20 per bulb®

e Cost of incandescent bulb = $0.5 per
bulb

e Cost of installation = $0.25 per bulb

e Disposal fee per change = $550 per
change of total bulb stock

e Wattage of each LED bulb = 19 watts’

e Wattage of each incandescent bulb =
100 watts

e Hours of operation = 8 hours per day for
6 days a week (total of 2,496 hours a
year)

e Cost of electricity = $0.08 per kWh

e Lifespan of LED bulb = 25,000 hours (or
10 years, assuming usage of 8 hours a
day and 6 days a week)

e n=10years

o Lifespan of incandescent bulb = 2,500
hours® (or 1 year, assuming usage of 8
hours a day and 6 days a week)

Ywdwlwl hnuph wnntuwy. pnpnp nydjuubpp
UGy wnknnid

JdbGpp uGpywjwgywé uwhdwunwdubph nuo pw-
gwuwnnte|ntuutph ogunipjwdp wjdd Ywnpnn Gp
npwdwywu hnupbph Uh wnniuwy Ywqub: Un-
jnLuwyu h Jh ypGph wju hpduwywu nygjwjut-
np, npnup wuhpwdtwn Gu UbGpnpnudutbph $ph-
Uwluwlwlu dGpneénieintt hpwlwlwgubint
hwdwn:

LEpnpnudubph JGppnuénipgjwl dwdwuwy ubp-
npdwl wnweht dwdwuwyw2pgwlp unynpw-
pwn upyned £ 0-nd: HYwUu hwenpnnn dwdwlw-
yuwnpgowllbpp Upynid GU 1-hg Jhugle n, npintn
n-n 6Spwagph wlwnnniejntbtu E: Wuwhuny® Gpb
nuwnnncpntup 10 mwph £, wwyw n =10:

Apwdwlwl hnupbp 1: Shjwgdwl (wdwtpp
thnfjuwphuynd GU LY jwdwtpny

Jdbpp ppwéd wnwehu ophuwynid (E|GYWNW-
ywl (wdwbph thnfuwnphuncd) UEpYwywgyned Bl
6pwaph JwuhUu hGunWw] wnydjuiubpp: Ypwl
wyblwgyt) U Uh pwuh |pwgnighg wndjwiutn,
npwGugh htwpwynp thuph hwaqwpyty dpwanphg
unwgynn GlUwdniwinp, hubwjnnnipntbubpp W
Swhuubnp:

e LY wdwbph pwuwyp = 6,000,

e LY jwdwbph ghup = 20 WUUL nnwup Jgy
(wdwh hwdwp,®

¢ Shjwguwl (wdwbtph ghup = 0.5 UWUL nnwnp
JGy jwdwh hwdwnp,

o wbnwywjJwu wnpdtpp = 0.25 UWUL nnwnp
JGy (wdwh hwdwn,

e UGy wugqwd thnpuwphuywéd (wdwbph wn-
pwhtnwgdwu Yydwnp = 550 UWUL nnhiwnp pn-
(np wdwbpp JGy wuqwd thnfuwnphubpnt
hwdwn,

e wUbl LY jwdwh hgnpntpjntp = 19 dun,’

o UGy 2hywgdwl (wdwh hgnpniejnitup = 100
Jdun,

e Swhwagnpédwl dwdbpp = 8 dwd opwlwl,
2wpwep 6 on (punwdBup wmwpGlywlu 2,496
dwu),

e EGYywnpwEuGpnghwjh wpdtpp = 0.08 UWUL nn-

(wp/ y4wnd,

LY (wdwbph 2whwgnpédwlu dwdybwnp =

25,000 dwu (Ywu 10 mwph' Gupwnptny, np

® This pricing is as of mid-2014. Prices are expected to decrease in the coming years.

Qubpp Updwé U 2014, YEuh npniejwdp: IEnwqwinid wyuywiynid £ qubph bjwagned:

" This is the efficiency of LED bulbs as of mid-2014. Bulb efficiency is expected to increase in the coming years.

LY jwdwbph wprnynibwyGunnie)niup Updwé £ 2014p. YGuh npniejwdp: 3Gnwguwynud wlyuywiyned £ wpnynibwydGunniejwl wa:
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e Inflation rate, general = 5% per year

e |Inflation rate, electricity tariffs = 2% per
year

e No borrowed funds

thnfuwnnt Uhgngubp sjwu:

Figure 3. The cash-flow table for changing light bulbs from incandescent to LEDs

Savings in purchase

and installation of g dal;’rlirr:ggs

Invest- incandescent bulbs .
operations

ment ® ®
hUuwjnnnip)nLlu T
qUuUwl b nbnuw- D [
npUwl nnipjnLlu
0  (122,050) 0 0
1 0 5,050 97,044
2 0 5,303 98,985
3 0 5,568 100,965
4 0 5,846 102,984
5 0 6,138 105,044
6 0 6,445 107,145
7 0 6,767 109,288
8 0 7,106 111,474
9 0 7,461 113,703
10 0 7,834 115,977

O 0O OO0 OO0 O o o o

o

oguwagnpéybint GU opwywu 8 dwd U Qw-
pwren 6 on),
e n=10 nnwnh,

e 2hjwgdwl (wdwbtph 2whwgnpédwl dwd-
Ytwp = 2,500 dwu® (Ywu 1 wph' Eupwn-
nGind, np oguwagnpéybint Gu opwywu 8
dwd b Qwpwpep 6 op),

e qUwdh wnynup, punhwunip = 5% wwnb-
ywu,

guwdh nnynup, ElGYNpwWELENghwih uwlywautbnp = 2% wnwpblyw,

USD/LUU nnjwn
Debt and

Covernment| Interest | S3V39¢
i i value
incentives Expences s
b °
Ulw-
MGnwlwl | Mwpuph b
= gnn.
wpwnunt wnYynulbph whl
prjnLultp uwwuwny- nuwiyj
dwl 6whuubp
° 0 z 0 (122,050)
0 0 0 0 102,094
. 0 0 0 104,288
0 0 0 0 106,533
. 0 0 0 108,830
0 0 0 0 111,182
. 0 0 0 113,590
0 0 0 0 116,055
. 0 0 0 118,579
0 0 0 0 121,164
. 0 0 0 123,811

Liwp 3. Shjwgdwl jwdwbpp LY jwdwBpny thnpuwphubine npwdwlwl hnupbph wngniuwyp

Explaining the Cash-flow Table

The cash flow table above gives us a
complete picture of the net costs and net
benefits of the investment. With the totals in
the last column of the table, we can now
calculate the financial attractiveness of the
investment. However, before we turn to
financial tools, let’s explore how we got the
numbers in the table.

Understanding the investment column
The total investment of $122,050 in year 0
comprises the following:

(@) 6000 LED bulbs x $20 purchase price
per LED bulb = $120,000 total purchase
price for LED bulbs;

Anwdwlwl hnuptph wnyntuwyh JE{Uuwpwluntpyniup

Jdbpp pEpwé npwdwlwl hnupGph wnjniuwyp
Jdbq wnwihu E UGpnpnudubph gnun dwhuubph W
qntin hwunyprh wdpnneswywl wwwybpp: Un-
jnuwyh JGpghtu ujntbwynd pepwéd punhw-
untp gnudwputph Jhgngnd Ywnpnn Gup hwp-
Jwnpybl uGpnpdwl $huwluwywl gpwygnip)nt-
up: Uwywju Jhus $puwliuwywl gnpdhpubnhu
wuglbp pwgwuwnnpbup, rL huswt°u Bup unwgb|
wnynruwynud pepdwé rYLpp:

LGpnpnud uintbwbh JGYUwpwunieintup
122,050 WUU nniwn punhwunwp UGpnpndutpp
0 nmwpyw pupwgpntd Juquywé £ hGnlywihg.

(w) 6,000 LY jwdwtn x 20 UUL nniwn Jgy
LY (wdwh qudwlu ghup = 120,000 UWUL nn-
(wp LY jwdwbph punhwunip gudwl ghlp,

® Incandescent bulbs actually have a lower lifespan. Most are rated as having 1200 hours. However, to simplify our example, we selected

2500 hours.

Shywguwl jwdwbph dSwnwjniejwl nlnnniejntll hpwywund wybh Yupé b UGdwdwulniejwl hwdwnp wjn hwpdwpywé £ 1200
dwd: UGp ophlwyp wwpgbgubint bywwnwyny puwnptghup 2500 JGénipinLup:
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(b) 6,000 bulbs x $0.25 installation cost
per bulb = $1,500 total installation cost;

(c) $550 for the disposal of old bulbs.

So,
Total investment in year 0 = (a)+(b)+(c) =
$120,000+$1,500+$550 = $122,050

Understanding the column on savings in
purchase and replacement of incandescent
bulbs

If you notice, there is also a $5050 positive
cash flow in year 1 of the investment. We
derive this amount in the following way:

Total investment savings in year 1 =
6,000 incandescent bulbs x $0.50 per in-
candescent bulb = $3,000 total purchase
price for incandescent bulbs.

To this we add the installation cost of
$0.25 per bulb or $1,500 (6,000 bulbs x
$0.25) and $550 disposal fee. These to-
tal $5,050.

The subsequent years (years 2 through
10) provide the same savings adjusted
for inflation of 5%.

Understanding the income column

The investment does not generate any in-
come, such as rental or sales amounts.
Therefore, the sum for each year equals zero.

Understanding the operational savings col-
umn

In most energy-efficiency investments, bene-
fits are not direct income, but savings
instead. Our 100-watt incandescent bulbs
used 100 watt hours (or 0.1 kWh) if they
were on for one hour. The LED bulbs, how-
ever, generate the same lumens using only
19 watt hours (or 0.019 kWh) of electricity.
The cost of each kWh of electricity is $0.08.
Therefore:

(@) Total annual cost of electricity with in-
candescent bulbs = 6,000 incandescent
bulbs x 0.1 kWh x $0.08 kWh x 8 hours a
day x 6 days a week x 52 weeks per year
=$119,808

(b) Total annual cost of electricity with
LED bulbs = 6,000 LED bulbs x 0.019
kWh x $0.08 kWh x 8 hours a day x 6
days a week x 52 weeks per year =
$22,764

(p) 6,000 (wUw x 0.25 UUL nnwn JGY [wd-
wh hwdwnp = nmEnwnnpdwUu punhwunwp wn-
dtpp 1,500 WU nniwn,

(9) 550 UWUL nnwp hpu (jwdwbph wnpw-
hwudwl hwdwp:

Wuwhuny'

Cunwdtup uGpnpnudubp 0 Lwpyw pupwg-
pnid = (w)+(p)+(q) = 120,000 + 1,500 + 550 =
122,050 WUL nniwp:

hUwnnnipint 2hjwgdwlu  jwdwh qudwlu W
inbGnwnpJwl

LjwuwbBup, np uGpnpdwtu 1 tnwpnud jwl bwl
5,050 UWUL nnwph npwywl npuwdwlwl hnu-
pbn: Wu gnudwpp uwnwunwd Bup hGunljwg
UGnw.

LGnpnpnudubph fubwjnnnieiniup 1 tmwpnud =
6,000 2hywgdwl (wdywy x 0.50 UWUL nniwn
JGy 2hywgdwl jwdwh hwdwp = 3,000 UUL
nniwn 2hjwgdwu wdwbph punhwuncp
gudwlu ghup:

Apwl wybwgunwd Gup nbGnwnpdwl Sdwfu-
ubpp® 0.25 WUL nniwpn jncpuwpwlgnap (wd-
wh hwyny. 0.25 x 6,000 (wdwkp = 1,500
UUUL nniup L 550 WUL nnpwn yGpwgdwl
Swhuu: Anudwpwihu dwhuubpu U 5,050
UUUL nnjwn:

wennpn tnwnphubphu (2-hg Jhug 10-pn tnw-
nhu) wwwhnyyned £ Unyu gwihh pubwynnnt-
pinLuutpp, quwsdh/unwsdh 5 wnnynu JGént-
rjwlU wwnpwaqwjntd:

GUwuniwin uintbwyh JEhbwpwuntpiniun

LGnpnpnudutphg nplk GwUunun sh wnwewundd,
huswhupp BU Jwpéwlwdwlu Ywd hpwgdwl
gnidwnutpp: Wn ywwbdwnny npwughg jnLpw-
pwugniph hwdwn gnudwpp hwywuwn £ qpnjh:

Qnpéwnlwywl  pubwinnnieinitbubn  uintbwyt
JGyuwpwlnipiniup
EuGpquwpnynibwyGunniejwll  ninnywdé  ubkp-
npntdubphg 2wwntnnid hwuntpU wnwewunwd £
ng prE nunnwyh GYwUniinhg, wj hubwjnnnt-
pintuutphg: UGp 100 Jwuwwung 2hjugdwl
(wdwbnphg jnipwpwlgnipp dwhuunwd £ 100
Jdind (Yud 0,1 ydwnd), Eubpghw JGYy dwdnid:
LY (wdwbpp, uwlwju, wpdwybing unyu pw-
uwyp pyu’ uywnend BU Jhwyu 19 dnd (Ywd
0.019 ydwnd) EEYnpwElEpghw: 3nipwpwl-
sinLp yduind ElGyunpwtutpghwih ghup 0.08 UUL
nniwn £ I3Gnbwpwn’

(w) 2hjugdwl (wdwtnh ElGYnpwElGnghw-
Jh nmwnpGywu punhwunip dwhuup = 6000
2hjwgdwl jwdy x 0.1 y4dwnd x 0.08 UUL
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The savings after changing to LED bulbs is:

Savings in the annual cost of electricity =
(@) - (b) = $119,808 - $22,764 = $97,044

The total savings increases each year (be-
cause we have assumed an electricity-tariff
inflation rate of 2% per year). Each subse-
quent year is 2% greater than the previous
year.

Understanding the operations and mainte-
nance (O&M) column

In this example, we have assumed zero
O&M.

Understanding the government incentives
column

In this example, there are no government
incentives that benefit the project. The-
refore, the amounts noted are zero.

Understanding the salvage value row
In this example, the used and burnt bulbs
have no salvage value.

Cash Flow 2: Installing a wind turbine for
domestic use

The second example discussed above was
installing a wind turbine for domestic use.
The following is a summary of the facts and
assumptions mentioned in the investment
description:

e Equipment cost = $15,000
e Installation cost = $3,500
e Permit fees for installation = $500

e Turbine power generated = 350 kWh per
month

e n=35years

e Federal government incentive = 30% re-
bate on equipment and installation costs

e State government incentive = 15% rebate
on equipment and installation costs

e Starting in year 5, O&M cost of $300 for
every 5" year (i.e. years 5, 10, 15, 20,
etc.)

o Electricity tariff for residential consumers
= $0.15 per kWh

e Excess electricity generated by a wind
turbine that can be sold to the grid at the
rate of $0.30 per kWh

nniwp/y4uind x 8 dwd opwlwl x wpwEw-
ywu 6 on x nmwpbywu 52 pwpwpe = 119,808
UUUL nniwn

(p) LY lwdwbph ElGYwnpwElEpghwih nwnt-
ywu punhwunip Swhuup = 6,000 LY jwdy x
0.019 ydwnd x 0.08 UWUL nniwup/y4ingd x 8
dwdJ opwlwl x 2wpwpwywu 6 on x tnwnk-
ywl 52 wpwpe = 22,764 UWUL nniwn

LY (wdwbpphUu wugUGintg hGunn  unwgynn
puuwjnnntejnitup hGinlwiu E.
ElGynpwtubpghwh  dwhuuh  wwpGywu

ppuwjnnnieintup = (w) - (p) = 119,808 -
22,764 = 97,044 UUVL nnjwn:

UJGU wwnph punhwunip  pubwjnnnipniulbnu
woénwd GBu, npnyhbunle JGup GBUpwnpbp GBup
ElGyunpwtuEpnghwih vwlwaglh wnwpbywu 2%
wd: WJEU hwenpnnn wnwphu 2%-ny wybih E,
pwU Uwhunnn tnwphu:

Cwhwanpénid U wwhwwuntd (CUWM) ujntbwlh
JGyuwpwlunipinLup

Uju ophuwynd wwhwwudwlu Swhuubpp Bu-
pwnpnd Gup qpnjwywu:

MEnwlwU wpnnunieintUuGn uintbwyh JGLhuw-

pwuntp|nLun

Wju opphuwynid® dpwagph ogniinubph gwuynid
wEwmwlywlu wpwnnunipjntlbtn sywl: IGnlw-
pwn’ gntdwpubph nhdwg Upywé E gpn:
Ulbwgnpnwihu wnpdbp uintbwyh JGhuwpwunt-
EInLUn

Uju ophuwynid ogunwgnpdywsé W wjpywéd (wd-
wbtpl U Juwgnpnwihu gpnjuywu wndbpny:

Apwdwlwl hnuptp 2: Inndwjhu wnpphbltph
nbnwlwjnid ubthwywu Yuphputph hwdwnp

dvbpp pulwpyywd Gpypnpn ophwyp Ytpwpk-
pnud £ uGthwywl Yuphpubph hwdwp hnndwjhu
inntpphup lnGnwnpdwup: LEpnpdwl Uywnw-
gpwlwl Jwunwd UEp{uwywgywé wdthnth nyjwi-
ubnu nt GupwnpnipnLtUUENp hEwnlywil Gu.

e Uwppwynpnidubph wpdtpp = 15,000 UWUL
nnLwp,
e StnwnpUwl dwhuubpp = 3,500 UWUL nnjwn,

o Stbnwnpdwlu pnywnygniejwl wnnpp = 500
UUUL nniwn,

e Snipphuh wpunwnpwé Eubpghwu = 350
ydwnd / wduwywl,

e n=35uw0uwph,

o wolwjhU jwnwywpniejwl Yynndhg wnpun-
uncejnillbp = uwppwynpnudutbph b nb-
nwnpUwu éwhuutiph 30% hwwnnigntd,
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Inflation rate of electricity tariffs for resi- e Lwhwlgh h2fuwuntpjnituutph ynnuhg wn-
dential consumers = 10% every 5" year nnunipjnlulutp = uwppwynpnidutph b k-
nwnpdwUu dwhuubph 15% hwwnnigned,

Inflation rate for excess electricity gener-
ated by the wind turbine that can be sold e Uluwé 5-nn wnwpnig' 2whwgnpédwl L

to the grid = 2% per year Wwhwwudwu (GLM) dwhuubp - 300 UWUL nn-
_ " (wp wutlu 5-pn nmwpyw hwdwp (wjuphupu’
o Inflation rate for O&M at 4% for every 5 tuwph 5, 10, 15, 20, W wjnwtu 2wpnibwy)
year
_ e PUwyYhs uwwnnnutGph hwdwnp EGYnnw-
* Household use is on average 75% of to- Eubpghwjh uwlwghup = 0.15 UUL nn-
tal production Lwn/ydind,
No salvage value and no borrowed funds e 3nnUwjht wnpphlubph Ynnuhg  wpunw-

nnwé EjGYwnpwtlutnghwih wytigniy, npp
ywnpbh £ Jwéwnt] gwughu 0.30 WUUL nn-
° (wp/Y4dnd uwlwquny,

e PUwyphs uwwnnnutph hwdwp EGYnwE-
ubpghwjh uwywauh wa = 10% wdbU 5 nw-
nhu Jty,

e 3nnUwjhu winipphtltph Ynnuhg wpunwnpqwéd wytigney EGYunpwtutpghwih, npp Yupbih £
Jwdwnb| gwughl, unwéh wninynup = 2% wnwptlywl,

e CUM qUwbdh nnynup - 4% wdtBU 5 lnwnhl UG,

e SUwjhU wnuwnbuntejnitup uwywnnid £ punhwunip wwpwlupwjhU wpunwnpwuph dhehu hwpyny
75°/o-ﬂ,

Ulwgnpnw)jhu wpdbp W thnpjuwnnt dhgngutp sywl:

Figure 4. The cash flow for a domestic wind turbine USD/UUU nnjwn
Income from
excess Savings from Debt and
electricity sold electricity not Covernment Interest Salvage
grid bought incentives Expences value Total
° ° ° ° ° °.a
Glwuniin gwl- | hbwynnnip)nLl- AGnwlwl | Awpwph b | Ublwgnp- Cunwdkl
ghu wytgnty Ubp gquws wpwnnunt- | wnnynubbph nwjhu d o
ElGYwmpwktutp- | ElGYunpwtutpgh- prjnLultp uwywuwnpyu wnpdbp
ghwjh Jwéwn- wjhg wl Swhuubp
0 (19,000) - - 8,325 - - (10,675)
1 - 315 473 - - - - 788
2 - 321 473 - - - - 794
3 - 328 473 - - - - 800
4 - 334 473 - - - - 807
5 341 520 (300) - - - 561
30 - 559 837 (365) - - - 1,031
35 - 618 921 - - - - 1,471
Ljwnp 4. Suwjhu hnndwjhu wntpphuuGph npwdwlwl hnupbp
Explaining the Cash-flow Table Apwdwlwl hnuptp wnynuwyh JeyuwpwunipjnLup

The cash-flow table above gives us a picture Awdwlwl hnuptph yGpp pEpdwé wnjniuwyp
of the net costs and net benefits of the in- JGq wnwihu E UGpnpnudutphg unwgynn gnin
vestment. With the totals in the last row of Swhuubph L gniin hwunyph ywwwnytbp: Unyne-
the table we can now calculate the financial uwyh yEpohu untbwyh punhwuntp gnudwnput-
attractiveness of the investment. However, nh Jphengny wjdd Ywpnn Gup hwoqwpyb]
before we turn to the financial tools, let’s ex- utGpnpnudutph  $huwluwywl gpwysnipinilp:
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plore how we reached the numbers in the
table.

Understanding the investment column
The investment of $19,000 in year 0 com-
prises the following:

(@) $15,000 materials and equipment
cost

(b) $3,500 installation cost
(c) $500 for installation permit fees
So:

Investment in year 0 = (a)+(b)+(c) =
$15,000 + $3,500 + $500 = $19,000

This is the total investment that would be
needed if there were no government rebates
for the costs of wind turbines. However, as
will be shown later, there are government
incentive programs that would reduce the
cash investment needed.

Understanding the income from excess elec-
tricity column

The project allows the investor to create
revenue from selling the household’s excess
generated electricity. We are told that 25% of
the electricity generated by the wind turbine
would be in excess of the needs of the
household. Moreover, to encourage invest-
ment in wind turbines, the regulatory com-
mission allows households to sell their excess
electricity at 30 cents (or $0.30) per kWh,
twice the current price of 15 cents (or $0.15)
per kWh.

Hence:

Annual income from sales of excess
electricity = 350 kWh per month x 12 month
per year x 25% of the total electricity ge-
nerated x $0.30 perkWh =$315 peryear.

We also know from the project description
that the inflation rate for electricity sold to
the grid from wind turbine generators is 2%
per year. Therefore, we need to adjust the
revenue from sales to grid by 2% per year.

Understanding the savings column

75% of the power generated by the wind tur-
bine is enough to satisfy the electricity needs
of the household. Thus, after installation, the
household would not be paying the utility
company for electricity. The investment
stipulates that the electricity tariffs would
increase 10% every 5" year.

Pw)jg UhUs huwluwlwu gnpdhpubinhtu wlgut-
D, pwgwwnptup, RE hUswbu Gup unwgtb] wn-
Jntuwyh pYLnQ:

Ltpnpnidubp upntbwyh JGYuwpwunipiniup

0 wwpdw 19,000 WUL nnwph ubpnpnudp
Juwquywé E hGinlywihg.

(w) 15,000 WUUL nniwn' uwppwynpnidubnh
W UjnLpbph dwhuu,

(p) 3,500 UWUVL nnjwn® mGnwnpdwl Swfuu,

(9) 500 WUL nnuwn' nGnunpdwl pnyl-
nynLpjwl wnnLpp:

Wuwhuny'

0 nwpyw Ubpnpnudp = (w)+(p)+(g) = 15,000
+ 3,500 + 500 = 19,000 WUV nniwp:

Uw wju punhwuncp UGpnpnudlu E, npp Ywnpnn E
wUuhpwdbwn [hub|, Get hnndwjhU wnnipphUut-
nh 6whuutph LJwwndwdp wGwnwywlu wpwnn-
uncpjnilutp Uwpwwnbudwsé ghubl: Uwlwjl,
husgwbu gnijg Yunwup hGnwquwinid, juwl wb-
nwywl pupwhinuwywu dnpwankn, npnup Yw-
npnn Gu ujwqbgut], uGpnpnudutph hwdwp wu-
hpwdtown gnidwnh swihp:

UdGignitywihu  ElGUnpwtubpoghwihg Guwuniin
uintbwyh JGGuwpwunipinitup

Onwahpp eni] £ lnwihu UGpnpnnhu GYwdnin
unwlw| wu EGYunpwtuGpghwih hpwgnidhg,
npp Ywybjwlw Yeugwnwiht Ywphplubpp pwyjw-
pwntintg hGwnn: Gupwnpynid £, np hnndwjhlu
wnnpphup ynnuhg wpnwnpywé ElGYynpwEltp-
ghwU wnUwjhu wnuwnbunipjwlt wwhwuswnyhg
25%-ny wyt| E: UG hu, hnndwjhu inntpphulbph
Snwantpnud UGpnpnuduGpp upwpunwuGine bwyw-
nwyny Ywpgwynpnn hwuduwdnnnyp pnyl E
nwihu wnuwjhu wnunBunipjulp Jwdwnb, hnp
wybgniy ElGYunpwtltpghwl 30 gEuwnny (Yud
0.30 WUUL nnjwn) Uty Y4wnd hwdwp, npp Gpynt
wuqwu wyb, E, pwlu gnpénn pwquwjhu 15
gbtuwn/y4wnd (Ywd 0.15 UUL nniwp) ghup:

IGnlwpwp.
UyGlwgwdéd ElGyunpwtltpnghwih hpwgnidhg
unwgywsé wmwptlwl  Gywdniin = 350

ydwind/wdhu x 12 wdhu nwpBEywu x wp-
nwnpwdsé wdpnnye ElGynpwtutnahwih 25%
x 0.30 UWUU nnwp/ugy y4uind = nwnptlywl
315 UUU nniwn:

Opwaph Ujwpwagnniejntuhg hwjwnuh £ Uwl, np
gwught Jwéwnwé' hnnUdwjhu wnnipphUltpny
wpunwnpywé  ElGynpwtubpghwh  nEwpnud
guwsdh/unwdh wGdwyu punniudnd £ 2%:
Ujuwyhuny, wUhpwdtywn E 62gpwnb gwughlu
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Hence:

Year 1-4 annual savings on electricity
bills = 350 kWh per month x 12 month
per year x 75% of the total electricity
generated x $0.15 per kWh = $473 per
year.

Year 5-9 annual savings on electricity
bills = Year 1-4 annual savings x 1.10 for
inflation = $520 per year.

Year 10-14 annual savings on electricity
bills = Year 5-9 annual savings x 1.10 for
inflation = $572 per year.

We continue applying a 10% inflation
rate every 5" year to the savings of the
previous period:

Year 15-19: $629
Year 20-24: $692
Year 25-29: $761
Year 30-34: $837
Year 35: $921

Understanding the operations and main-
tenance (O&M) column

The manufacturer of the wind turbine has
suggested that every 5 years after installa-
tion the turbine would require maintenance
costing $300. Therefore, every 5" year
would incur a similar maintenance cost.
There will, however, be inflation on this cost,
so we need apply the rate of inflation of 4%
to O&M every 5" year. That is:

Year 5 O&M = $300
Year 10 O&M = $300 x 1.04 = $312
Year 15 O&M =$312 x 1.04 = $325, etc.

In the cash-flow table above, we have de-
cided not to include the O&M expense in
Year 35. Some may, however, decide to in-
clude it. In either case, we need to decide if
incurring that expense (which will only affect
the last year of operation) is absolutely nec-
essary. In cases where the expense is siza-
ble, it may be worth considering this option
in detail. In this particular case, however, it
will probably not make much of a difference
whether it is included or not.

Understanding the government incentives
column

Government incentives play an important
role in this investment. The federal govern-
ment provides a 30% rebate on equipment

ElGYwnpwtubpghw Jwdwnbinig unwgynn GYw-
dniinp 2%-ny lnwpGlwu:

hbwinnnipintubbn uintbwbh JGLbwpwluntpint-
up

Inndwjhu  wnipphuh  Ynndhg  wpunwnpywé
ElGyunpwtuGnghwih 75%-p pwwpwn £ nbw-
Jhu inunbBunipjwl Ywphpubpp hngqwint hw-
dwp: Yuwhuny' wju nbnwnpbintg htnnn inuw-
Jhu  inuwnbGunienitup uywnwé EEYnpwEutp-
ghwjh hwdwp wjleu gh ydwpGne EEYnpwdw-
nwywpwnpnn puyGpniejwup:  Lepnpnudwihu
Snpwannid UwhiwwntGuynud E, np ElGYwnpwELEn-
ghwjh uwywaghup jnLpwpwlgnp 5 tmwphu JGy
wybwuwnt £ 10%-ny:

Wjuntinhg’

EilGyunpwtuGpghwh  wmwpBywu  dwhuuh
puuwjnnniejntllbpp 1-4 tmwnphutph pupwg-
pnd = wduwywl 350 Y4dwnd x mwpblywu 12
wdhu x wpunwnpwéd punhwunp EGYwn-
pwtltnpaghwih 75% x 0.15 WUUL nnpwn
/ydwnd = nmwnptlwl 473 UWUL nnwn

ElGynpwtubpghwh  dwhuuh  wnwpGywu
fubwynnnteinLtuuGpp 5-9 tnwphutph pupwg-
pnid = 1-4 wnwphubph nwpbywu pubw)n-
nniejntulpp x 1.10 quwép = wnwpbywu
520 WUU nniwn

EilGyunpwtutpghwh wmwpBywu  dwhuuh
puuwjnnniejntulGpp 10-14 wwnphubph pl-
pwgpnd = 5-9 lnwphutph lwpGywu puuw-
jnnncejntllbpp x 1.10 quwédp = wnwpblwu
572 UUU nniwn

Utlup 2wpnibwynd Gup wdBU 5-nn mwpyw
10% unwoép Yhpwnb] bwhnpn cwdwuwyw-
hwunywsdh pubwjnnniejnitultph Yypwi:

15-19 tnwphU' 629,

20-24 tnwnhu' 692,

25-29 (nwnphl’ 761,

30-34 tnwphu' 837, L

35 inwphu' 921 UWUL nnjwp:

Cwhwanpénid U wwhwwuntd (CUWM) ujntbwlh
JGYUwpwlunte|nitup

3nndwjhu wnnwpphulp  wpunwnpnnp  Gupw-
npnwd £, np wnnntpphuh tnnGnwnpdwu wwhhg 5
tnwnphu UGy wbwp £ jwwnwnpytu ywhwywudwu
6whuutn 300 WUL nniwph sgwihny: Hwlhg hi-
inn Jntpwpwuginip - 5-pn wnwpnd - wjnwhuh
Swhuu £ wnwewluwint: GY wju dwhuup Gupwyw
GU qUwdéh/unwaéh: Wuwhuny, wlUhpwdbiwn E
Yhpwnb| 4% quUwéh/unwdh wmEdwyp CuM Swtu-
utpph Lwwndwdp JnLpwpwlgnLp 5-pn twnned:
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and installation costs, and the state govern-
ment provides an additional 15% rebate on
the same expenses.

Thus:

Federal-government rebate = (Equipment
costs + Installation costs) x 30% =
($15,000 +$3,500) x 30% = $18,500 x
30% = $5,550

State-government rebate = (Equipment
costs + Installation costs) x 15% =
($15,000 + $3,500) x 30% = $18,500 x
156% = $2,775

Total government rebates = $5,550 +
$2,775 = $8,325

This amount is removed from the capital in-
vestment amount of $19,000, yielding a net
total investment of $10,675 (i.e., $19,000
minus $8,325).

Understanding the salvage value column

Here we assume that the turbine and all
other materials in the installation will not
have much value after the life of the project.

After setting up the cash-flow tables

After setting up the investment cash-flow
table, we are in a position to measure the
expected financial performance of the in-
vestment. As noted earlier, in this module
we will discuss four such performance
measures:

e Payback period;

e Return on investment (ROI);

e Net present value (NPV);

e Internal rate of return (IRR).

For most people, the first two of these
measures are more intuitive than the last
two. With sufficient practice, however, you
can become competent users of all of these

measures and know the advantages and
disadvantages of each.

Wjupuplu®

5-pn nwpyw SuN = UUL nniwp 300,

10-nn mwnpyw SuN = WUL nnpwp 300 x 1.04
= WUU nnpwp 312,

15-nn mwpyw SuN = UWUL nnpwn 312 x 1.04
= UUUL nnwp 325 b wjnwbu 2wpnilwy:

Jdbpp uGpywjwgpwéd npwdwlwl hnuptph wn-
jntuwyned 35-pn mwpw SuM dwhuukp s6U ub-
pwnywéd: bhwpyb, hwpy Gnwdé nbwpnid nuw
huwpwynp £ UGpwnt: WJEU nEwpnwd UEg hwp-
ywynp E npn2G" wuhpwdt®w £ wpnnp Ubpw-
nG35-nn nwpjw CUN Swhuup npp Ywunpw-
nwnUw pwgwpdwywwbu dhwju yEpghu tnwp-
Jw 2whwagnpédwl Jpw, pE® ng: WU ntwpb-
nnud, Gpp dwhuup qqwih E, wpdt dwupwdwul
nhunwnpyb wju: SYyjw; nGwpened, uwywju, wdk-
Uwju hwjwlwywunipjwdp npw  punanpybip
Jwd spungpybip UG nmwpptpnipintl sh wnw-

gwguh:

MEnwlwU wpnnunieintUuGn uintbwyh JGLhuw-
pwuntp|nLun

MEnwywlu wpunnunipnluutpp UEpnpnudutph
hwdwp J6é nbp U uwnnud: Ywuwjhu Ywnw-
Jwpnipintup hwwnngnid £ uwppwynpnedubph
L 2huhwywpwygdwlu Swhuubph 30%-p, JhUg-
ntn Uwhwuquwjht h2fuwuntejntbutpp  unyu
Swhuutinh 15% hwuwnnignid GU wnwewnpynLu:

Gnbwpwn’

AwUwjhtu junwywpniejwl hwwnnignudp =
(uwppwynpndubph éwhuutbn + Jhuwhwyw-
pwlygdwl éwhuutin) x 30% = (15,000 UWUL
nnwn +3,500UUL nniwn) x 30% = WUUL nn-
(wn18,500 x 30% = 5,550 UWUL nnjwp

Lwhwuqwjht p2puwlnientbubph  hwuwnnt-
gnudp = (uwppwynpnudutbph dwhuukp + 2hu-
hwywpwygdwl dwhuubip) x 15% = (15,000 +
3,500) x 30% = 18,500 x 15% = 2,775 UUL
nnLwnp

CunwJtup' wEwnwlywu hwwnnignud = 5,550
+ 2,775 = 8,325 UUL nniwn

Uw wju gndwnu E, npp hwuynwd £ Juwwhunw
utGpnpnwdutph 19,000 WUL nniwnp gnudwphg,
nph wpryntupnd gnun uGpnpnuduGph gnudwnp
ythup 10,675 UUL nnjwn (= 19,000 — 8,325):

Ubwgnpnwihb wnpdtp uintbwyh JGUbwpwunteiniup

Ujuintn UtUp Gupwnpnwd Gup, nn innLpphUU nL wjuwntn 2huhwywpwygywéd djnwu wj| uwpptpp
Spwaph whnwluGniejwu dwdybinh wywnpunhg hGinn J66 wndtp s6U UGpywjwgubnt:
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Ywdwlwl hnupbph wryntuwyutpp Yuqubinig hbwnn

Mwdwywl hnupbph wnyniuwyutpp Ywagdbinig hGunn JGup wpnBU wwuwnpwuwn Gup npn2bint
uGnpnpnidutnhg uywuybihp $huwlivwlwu wpnyniupltnp: Pugwtu wpntu bwhuypuncd UG Gup,
untju dnnniined pubwpyGine Gup wyn yuunwpnnwywl wpnyntuputph gnpu gwthwuh).

e 3GwngqUdwl dwdybuwn,

e Lbnpnpnudubnh pwhnipwpbnnieniu (LE),

e Onwn pbEpdwé wndbp (2RU), U

e Cwhnipwptpnipjwl UGpphu Unpd (CLL):

Swwnbtph hwdwn npwughg wnwehl Gpynwut wybh hunnthinhy Bu, pwl yGpehu Gpyniup: Uw-
wju pwydwpwnp thnpdwnnieintl dt6np pGptGintg hGunn, hdwuwiny npwughg jnipwpwlginiph
wnwybnLpntuubnu nL Epnie)ntuutbnp, ywpnn Gp bwlw hdinnpBu Yhpwnb| pninp wju swihwlh-

utnn:

FINANCIAL PERFORMANCE
MEASURE 1: PAYBACK PERIOD
AND DISCOUNTED PAYBACK
PERIOD

Payback period is a commonly used meas-
ure that informs you of how long it will take
to recapture the funds invested.

Payback Period Concept, Formula, and
Assumptions

In cases where the cash flows per period
after the initial investment are equal, the
payback period is simply calculated using
the following formula:

Payback period = Initial investment /
cash flow per period after initial invest-
ment

Therefore, if you make a $100,000 invest-
ment and you have $25,000 of positive cash
flow for the next 4 years, you would have
paid the initial investment back.

$100,000 / $25,000 per year = 4 years of
payback period

If, on the other hand, the positive cash flow
is $5,000 per year, the payback period will
be 20 years.

$100,000 / $5,000 per year = 20 years of
payback period

The cash flows following initial investment,
however, are not always in equal amounts
per period. After the initial investment of
$100,000, the cash flows in subsequent
years may be uneven. For instance, it could
be:

dhLULUUYUL ULI3NFLRLEG rh
2UoULNG 1: 3ESALUUL JUUUES G4
ThuynLSUYNMYUS IGSALUUL
duuuts

3Gingudwl dwdybnp unynpwpwn Yhpwndnn
swithwuh? E, npp nGnGlwgunwd £ wjlu Jwuhl,
G nppwU dwdwlwly Yunlh, Upusl Guin Ypbptbp
Utnpnpdwé Uhgngutipp:

Engudwl dwdybwn hwuljuwgnipjniup,
pwlwdalbp b GupwnpnipjnLbltp

Uju nGwpntd, Gpp Lwhlwywl UGpnpnuwdhg hi-
nn puywéd jnpwpwlgnip dwdwuwlwneswlh
npwdwywu hnuptpp hwdwuwp GBu, www
hGnqudwl dwdybGinp wwnpqwuwbu npnadnd E
hGnljw| pwuwéalh Uhgngny.

AGngudwl dwdybwn = Lwhilwywlu Ubp-
npnud / bwhibwywU uGpnpnwdhg hGunn jnt-
pwpwUgnn  dwdwuwywopswluh npwdw-
ywu hnuptn:

Wuwhuny' Gt nnip 100,000 UUL nnwph
uGpnpnud Ywuwnwnptp W hwenpn 4 wmwnphUubph
pupwgpnd ntuGuwp 25,000 UUL nnwnh npw-
Jwl npwdwywl hnupbp, wyw G quwé Yih-
UGp bwhiltwywu UGpnpdwU gnudwpp:

100,000 WUL nniwn / mwpGlywlu 25,000 nn-
(wn =4 nwpjw htingudwl dwdytn

Gy Jjnu nGwpniud, Get npwywl npuwdwlwl
hnuptpp wnwpGywu 5,000 nnwnp GU, www
hGungudwl dwuytunnp Yywquh 20 tnwph:

100,000 WUVL nnwnp / nmwptywu 5,000 nn-
(wp =20 lnmwpyw hGunqudwl dwdybwn

Uwlwju bwhibwywu ubpnpnidhg hGunn unwg-
Jnn npwdwywl hnupbpp Jdhpwn sk, np jnLpw-
pwUgnin dwdwuwywo2pswund hwywuwn Gu:
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uUsD
10,000
2,000
30,000
5,000
18,000
25,000
10,000

Year

~NoOo OO WN -

In such a case, it would take 7 years before
the full initial investment is “paid back”. The
formula for calculating the payback period is:

Payback Period = A + [B/C], where

Ais the last period with a negative
cumulative cash flow;

B is the absolute value of cumulative
cash flow at the end of period A;

C is the cash flow at the period after A.

The table below illustrates this formula in a
way that makes it easy to understand.
Therefore, following the formula above:

Payback period =

A + (absolute value of B/C) =

7 +(]-10,000|/25,000) =

7 +(10,000/25,000) =

7+0.4=

7.4 years or approximately 7 years and 5
months

USD/UUU nnjwin
Cash flow Cumulative cash
o ﬂc:w
Qnt:g;uuwu UnLinwlwyhu
P npudwlwl hnup
0 (100,000) (100,000)
1 10,000 (90,000)
2 2,000 (88,000)
3 30,000 (58,000)
4 5,000 (53,000)
5 18,000 (35,000)
6 15,000 (20,000)
A7 10,000 B (10,000)
8 C 25,000 15,000
9 30,000 45,000
10 30,000 75,000

CAVEAT: Please note that in the example
above we have made an assumption that
the flow of cash is continuous throughout the
year, i.e. when we concluded that the pay-
back period was 7.4 years, we assumed that
cash was being paid throughout the year, in
the given month, in equal portions over time.

Swpjntp hwquwn nniwn bwhibwywu uGpnpnt-
dhg hGunn pujwé hGlnwagw tnmwphubph nhwJdw-
wu hnuptpp Ywpnn GU wuhwywuwp [hubG:
Ophuwy® npwlp Ywnpnn GU |hub|.

Swnh  WUU nnjun
10,000
2,000
30,000
5,000
18,000
25,000

10,000

~NOoO OB WN -

Wn nGwypnid 7 tnwph Yunlh Jpug bwpuibwywu
uGnnpnudubph  hGwngqunudp: 3Gngudwl  dwd-
yGwp hw2dwnybint pwlwélyu k.

IGwnqudwl dwdytbwn = A + [B/C], npintn’

A' Jtpohu dwldwluwlwpowll ' pwgw-
uwywu Yntnwywhu nhwdwlwu hnupt-
nny,

B' A dwdwuwywnpswlh yGpend Ynt-
nwlywihu npwdwywl hnuptph pwgwn-
dwl wpdbpu E, L

C'A-hg hGunn puywsé dwdwlwywpow-
Uh npwJdwywu hnupl E:

UnyUu wnyntuwyu wybh hwuywuwih éwny uty-
Uwpwunwd £ wju pwbwédlp: Wuwhuny® hGnuk-
(ny y&pnhhjw| pwuwalhu.

IGwngudwl dwdybwn =

A + (B-h pwgwndéwy wndtpp)/C =

7 +(]-10,000|/25,000) =

7 +(10,000/25,000) =

7+04=

7.4 wnwnph, jwd dnnwynpwwbu 7 nwph W 5
wuhu:

Lubu29nrcuUsniu. Uuhpwdbun E Ulwuwnp
nluGuwl, np yGpp pGpdwéd ophluwynid JGup
npwdwywu hnuptph JwuhlU GUpwnpnLeinLu
Gup wpb, np Lmwpyw pupwgpnid npwdp 2w-
pnibwywpwn hnubp £ Wuwhund, Gpp npnot-
ghup, np hGwngudwu dwdybGwnp 7.4 wmnwnph Enp,
JGUup punniubghlup, np dwdwluwyh pupwgpnid
npwdwywu Jhgngutpp ydwnynid Ehu wdpnng
wmwnpyw b nyjw] wdujw pupwgpnid’ hwyw-
uwp Jwulwpwdhuubpny: Uwlwju, Grbt Jdbn
nwntGywl pninp gnidwpubpp unnwgythu twp-
Jw JbGponud, www Jdtp hGwngudwl dwdytunp
yithutp 8 nwnh, wj ng RE 7.4 nwnh:

3pdw, pwlh np wpntUu hwulwunwd Bup hGun-
gudwu dwdybwnph hwdwnpydwlu uygpnituplu ni
pwlwalp, GYEp Yhpwntup wjlu 2hjwgdwl (wU-
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However, if our annual sums were all gained
at the end of the year, then our payback pe-
riod would be 8 years and not 7.4.

Now that we understand the concept and
formula for calculating payback periods, let’s
apply it to the cash flows we set up for
changing from incandescent light bulbs to
LED bulbs, as well as those for the wind tur-
bine investment.

LED bulb investment

USD/LUU nnjun
Cumulative cash

Cash flow

- flow
([ J
Huwdwjul Untnnwlwjhu nhw-
dwlwlu hnup
0 (122,050) (122,050)
A1 102,094 B (19,956)
2 C 104,288 84,332
3 106,533 190,865
4 108,830 299,695
10 123,811 1,004,078

LED bulb investment payback period =

1+ (]-$19,956|/$104,288) =

1+ ($19,956/$104,288) =

1+0.2=

1.2 years or about 1 year, 2 months and 10
days.

Wind turbine investment

Wind turbine investment payback period =
12 + (|-858|/971) =

12 + (858/971) =

12+0.9=

12.9 years or about 12 years and 11 months.

Discounted Payback Period

While the payback period is often used by
businesspeople to do quick back-of-an-enve-
lope calculations, it would be best to adjust for
time value of money. Earlier in this module we
introduced the idea that a dollar received to-
day is worth more than a dollar received to-
morrow. In all the examples above we did not
discount future cash flows to make it “equiva-
lent” to the present investment. In fact, only in
the last two did we adjust for inflation. How-
ever, as described in the section on “time va-
lue of money” above, inflation is only part of
our concern. We also need to adjust for
opportunity cost, and what realistic alternative
we are giving up to take on this project. As

wtpp LY (wdwbpny thnpuwphUubing, huswbGu
Uwl hnndwjhu wnipphUuGph  nGnwywjdwl
utGpnpnudutph hwdwnp Jd6p ynnuhg Yuquwd
npwdwywu hnuptph ypw:

LEpnpnud LY jwdwyGpnud

LY (wdwGpnud UGpnpnudutph hGngudwl dwd-
yGwnp hwywuwnp E°

1+ (]-19,956|/104,288) =

1+ (19,956/104,288) =

1+0.2=

1.2 mwnph Ywd dnwn 1 tnwnph, 2 wdhu, 10 op:

3InnUuwjhu nnitpphup UEpnpnidutp

InndwjhU inntpphuh UGpnpnudutph hGwngqudwl
dwdyGwnp hwywuwp £

12 + (|-858|/971) =

12 + (858/971) =

12+0.9=

12.9 mnwph Ywd Udnwn 12 mwph W 11 wdhu:

USD/UUU nnjwn
Cumulative
Cash flow cash flow
® [}
Apwdwywl
hnup UnLinwlwjhu nphwdw-

Jwlu hnup
0 (10,675.00) (10,675.00)
1 788 (9,888)
2 794 (9,094)
3 800 (8,293)
4 807 (7,487)
5 561 (6,926)
6 868 (6,058)
7 874 (5,184)
8 882 (4,302)
9 889 (3,414)
10 636 (2,777)
11 956 (1,822)
A 12 963 B (858)
13 C 971 113
14 979 1,092
15 720 1,812
16 1,053 2,865
17 1,061 3,926
18 1,070 4,996
19 1,079 6,075
20 813 6,888
21 1,160 8,048
22 1,169 9,217
23 1,179 10,396
24 1,189 11,585
25 917 12,501
26 1,278 13,779
27 1,288 15,067
28 1,299 16,366
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explained, this is done through the adoption of 29 1,309 17,675
a discount rate and applying it to all future 30 1,031 18,707
cash flows. 31 1,408 20,114
If we have an investment of $100,000 that gg 1:;’? g;’ggz
yields $5,000 a year without discounting, the 34 1’443 24’407
payback period is 20 years. Let us now apply 35 1:538 25:945

a 3% discount rate to our $5,000 annual
cash flows. Figure 5 summarizes the results.
As is clear, when we discount future cash Thuynunwynpyué htnguuwl dwdytn
flows, the payback period increases. It is
only in year 31 that we see the investment Anpéwpwp Jwpnluwlg Ynnuhg wpwg W wwnq
recovered. As a general rule, we can say hw2dupyutn  Yuwnwpbine bywwnwyny  htwn-
that, the higher the discount rate, the longer quUwl dwdytnp Yhpwnbihu gwuywih Yihltn,
the payback period. nn Upwup wjn hwdwpyutpnid thnnh dwdw-
LUwlywjhu wpdtph ninnnud Ywuwnwnpthu: WyGLh
° qun' unyl dnnnipnud JGUp wpnblu dwunpwgb|
Ep wju qunwthwph hGwn, np wjuon unwgwd
nniwpp wyblh pwuy wndt, pwl qunp unwgwd nnwpp: dGpp pGpdwé pninp ophbwyutGpned
Jtp wwwaw npwdwywu hnuptpp sEhup nhuynuwnwdnpt, npwtugh npwup UGpYw LGpnpnLU-
utpphu «hwywuwpwagnp» nwpdubhup: Pwuwnnptlu, Jhwju 4Epghu Gpynt ophuwyubpnud E, np
hwyh Gup wnb] quwép: Uwlwjlu, pusgwbu UEpYwjwgyt] En «®nnh dwdwlwywjhu wnpdbpp»
pwdlunwd® quwdp UGnp wuhwUugunnipjwl Jhwjt Jh Jwul E: UGq wuhpwdtwn yhuph bwl nin-
nnid Jwnwpb] wjpuinpwlpwiht dwhuuh wendny, wjuhupl® wju dpwaghpp dGnuwpytind® hpw-
ywuntd hughg Gup hpwdwnynid: bUswybu pwgwuwnnytp Ep, uw wpynud E nhuynunwynpdwl
nnpntjp punniutGine W wjb pninp wwwagw npwdwywl hnuptph ypw Yhpwnbint Jhengny:

Grt ntubup 100,000 UWUL nniwnph UGpnpnid, npp wnwihu Ep 5,000 WUL nnpuph nnwpGywu GhHw-
dnin, www wnwug nhuynunnwynpdwt Upywé htingudwu dwdybunp Ywadnid £ 20 mwph: GYGp
wjdd Jbn nwnptlywu 5,000 nnpwnh npwdwywu hnuptph ypw Yhpwntup 3% nhuynunwynpdwl
npnup: Wn wpnyniuputpu wdthnthywé BU Uy.5-nud: hugwytbu ywpgynd £ wwwgw npudwlwu
hnuptpp nhuynuinwynptihu hGingudwlu dwdyGuinp Gpywpwagynid E: Uhwju 31-pn tnwpnid Gup
ywnpnnwunwd G pGpGp UGp UGpnpnudubpp: NpwBu punhwuncp ywunU' Ywpnn Bup wub], np np-
pwl pwnén £ nhuynunnwynpdwl npneypp, wjupwU Gpywp yiphup hEingudwl dwJdytwnp:

Figure 5. Example of cash flow discounted by 3% per year USD/LUUU nnjun
c Discounted cash flow Cumulative discounted cash flow
ash flow ° ®
- I.I'l.ul.|.l.ul| — Ahulntnwynpdws Qhuunl]jml.ul.[nnl.[tub Yynunwljw-

0 (100,000) (100,000) (100,000)
1 5,000 4,854 (95,146)
2 5,000 4,713 (90,433)
3 5,000 4,576 (85,857)
4 5,000 4,442 (81,415)
5 5,000 4,313 (77,101)
6 5,000 4,187 (72,914)
7 5,000 4,065 (68,849)
8 5,000 3,947 (64,902)
9 5,000 3,832 (61,069)
10 5,000 3,720 (57,349)
11 5,000 3,612 (53,737)
12 5,000 3,507 (50,230)
13 5,000 3,405 (46,825)
14 5,000 3,306 (43,520)
15 5,000 3,209 (40,310)
16 5,000 3,116 (37,194)
17 5,000 3,025 (34,169)
18 5,000 2,937 (31,232)
19 5,000 2,851 (28,381)
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20 5,000
21 5,000
22 5,000
23 5,000
24 5,000
25 5,000
26 5,000
27 5,000
28 5,000
29 5,000
30 5,000
31 5,000

Decision Criteria for Payback Period

Once you determine the payback period of
an investment, you have to decide whether
an investment is financially attractive or not.
How do you, for instance, decide that the
investment yielding a payback period of 7.4
years is an acceptable investment? In order
to make such a conclusion, you need a deci-
sion rule.

For the payback period, the decision rule is
as follows:

a) Do the project if its payback period is
equal or less than an acceptable maxi-
mum that you or your company man-
agement has set; or

b) Do the project if its payback period is
less than other reasonable alternatives.

As you will note, criterion “a” is stated in
terms that allows for flexibility. The criterion
does not state that the maximum acceptable
payback is, say, 1 month, 5 years, 12 years,
etc. In fact, it would be nonsense to set an
absolute, universal criterion of this kind.

Expectations of when an investment should
be fully recaptured will vary from society to
society, time period to time period, industry
to industry, and so on.

Criterion “b” says that, once your investment
options meet your maximum payback period
standard, choose the investment that has
the lowest payback period.

Advantages and Disadvantages of Payback
Period

A key advantage of the payback period as a
measure of financial performance is that it is

2,768 (25,613)
2,688 (22,925)
2,609 (20,315)
2,533 (17,782)
2,460 (15,322)
2,388 (12,934)
2,318 (10,616)
2,251 (8,365)
2,185 (6,179)
2,122 (4,058)
2,060 (1,998)
2,000 2

3Gngudwl dwdybwnh yEpwpbpjwp npn2anud
Juwjwgubint swhwuhoubpp

LGtpnpdwl hGingudwl dwdybuinp hwadwpyb-
(nLg hGwnn wbBwp E npnatup, rE nyjw| UEpnpnt-
dp dphuwltuwwbu qpwyph’s £, pE® ng: buswbu
Gup, ophuwy, npnanud, pRE 7.4 wnwph hGun-
gudwl dwdybwinnyd utpnpnudp punniubih utp-
npnid E: LJwl Bgpwywgnipntlt Juwnwptint
hwdwn Jtg Jh npnanud Ywjwgubine Ywunl E
wUuhpwdb)wn:

3Gngudwl dwdybGinh hwdwp npnanud Ywjwg-
UGNt wunup hGwnlywl E.

w) Ppwywlwgntp wjn Spwaghpp, GG npw
hGungudwl dwdybwnp hwwuwp £ Hud
ywpd E puytpniejwl $huwlivwlywlu pwnw-
pwywunipjwl 2ppwlwynd  uwhdwlywd
punnituth wnwybiwagnyu dwdytwnphg, Yud

p) Ppwywlwgntp wn &pwahpp, GrE npw
hGwnquUwl dwdytwnlu wybh Ywpd E, pwl
wjl nnewdhwnn  wjpunpwlupwihb  wnwppt-
pwyubphup:

hUswbu Jwpnn GBp LYwwG' «w» gwihwluh2p
wjuwyhuph ywjdwuutp £ nunwd, npnup dyncunt-
rJwl huwpwynnpnie)ntl GU nwihu: Wu swidhw-
Uh2p sh wunwd, rE wnwybiwagnyu punniubih
hGungudwl dwdytwnp, wublup, 1 wdhu E, ywd 5
wnwnh £, ywd 12 mwph b wju: bpwwlncd wu-
htrbr yhutp Udwu Jh pwgwpdwy' ntuhybp-
uw| swithwuh uwhdwub:

Udpnne UGpnpnuduGph hGngudwl dwdybunh
JGpwpbpjw] wyuywihputpp hwuwpwynip)nt-
Uhg hwuwpwyntejntl, dwdwluwyw2npswlhg
dwdwluwlw2npgwl, ninpinhg ninpin L wyl,
nwpptnpynid Gu:

QwithwlUh) «p»-U wunwd E, np Grb 4Gp ubpnpned-
ubph mwppGpwyutnp hwdwwwwnwupiwuncd G
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easy to calculate and easy to understand.
Without adjustment for time value of money,
however, this measure is clearly deficient. At
the very least, you need to calculate the
discounted payback period to enhance the
accuracy of the measure.

However, even when you calculate the
discounted payback period, the measure has
a key disadvantage. It tells you nothing
about the cash flows after the payback
period. Consequently, the measure does not
tell you anything about the investment’s
overall profitability.

In fact, it may be possible that a project has
a shorter payback period, but is less
profitable than an alternative that has a
longer payback period.

To illustrate, let’'s look at two hypothetical
examples, projects A and B below. As you can
see, project A has a shorter payback period
than project B, but it clearly lags behind in
terms of overall cash generated by the project
in the same 7-year period. To keep the
illustration simple we will not discount the
cash flows. Even if we do a discount, however,
the overall results will remain the same.

Frequently, investors use the payback or dis-
counted payback period as a first calculation.
No final investment decision should be made
solely on the basis of this measure.

atn hGnqudwl wnwybwagniu dwdytunh swthn-
nn2hsUGNHL, www puwnptp wju UGpnpnLdp, nph
hGwnquUwl dwdybuinp wdGLwywnou k:

Enqudwl dwdytnh wnwybnieynibutpu no
prEpnLpnLULEPp

Gngudwl dwdytbwnp (hGunngudwl wywpg dwu-
yGw) npwbu phuwlbuwywl wpnyntuputph sw-
thwuh? punniutGint hhduwywu wnwyb|nLe)nLul
wju £, np nw 2wuwn hGown £ hwodwpytbp W htown £
hwuywlw(: VUwywju wnwlg thnnh dwdwlw-
ywjhu wpdtGph nuinnUwUu wju swithwluh2u wypu-
hwjinnptlu pGph £ Wn swihwuh2h 62gpunnt-
pintup pwpbwybint hwdwnp JGup wnujwql
wGwp £ hwydqunpytup nhuynunwynpywé htun-
gudwl dwuytuwnn:

Pwjg Untuhuy nhuynunwynpywd hGungudwl
dwdytunp hwownytint nGwpnid wju swithwlh-
2n Uh wnwlugpwihu ptGpnipintt nLup: W
hGungudwlu dwdybuinhg hbGinn GYynn npwdwywu
hnuptph dwuhU &Eq nghus sh wunwd: IGnlw-
pwn® wn gwihwuhzp UGpnpnedutiph punhwunep
whnipwpbpniejwU YGpwpbpjwy atg nghug ¢h
wunu:

hpwywuntd huwpwynnp E, np dpwghpu wytih
wpd hGngudwl dwdybwn nuGUw, uwlwju
wwlwu pwhnipwptp thuh, pwu Jh niph2’ wyt-
Lh Gpywn hGungudwl dwdybwn ntubgnn wjpuwn-
pwupp: Uw gnigunpbint hwdwp Gytp nhunwnp-
YGlup Gpynt Gupwnnw ophlwy dpwahp U, L
6nwahp P: bUswybu wnbGuund Gp' W Sdpwagph
hGungudwl dwJdybwnlu wybh unpsd £, pwl R~

énwanhup, uwywju Jhuunyu 7-wdjw dwdwlwywhwwndwséh hwdwp wju wyuhwjnnpGl Gn £
dunwd Spwanphg unmwgynn punhwuncp npwdwlwl JhegngubGph wnnidny: Iwlnitl wju ophbwyh
wwpgniejwu Jtup wyn npwdwywu hnuptpp sGup nhuynunwynnh: Uwywju, Get unyuhuy nhu-
ynuwnwynnptup, vpulnyu £ punhwunip wpnyniupp Unyul £ Juwne: Lepnpnudutp Ywunwnpnnut-
np hwawhiwyh bwhilwywUu hwodwnpyubph hwdwnp Yyhpwnned GU hGingudwl Ywd nhuynuwnwjhu
hGwnqudwl dwJuybwnp: Uwlywju Jhwju wju swihwuh2h hhdwu ypw ng Uh yGpguwywl utpnpnt-

Jwjhu npn2nud Yuwjwguby sh wpGh:
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Project A: $100 investment paid back in 2 years

but with a total cash flow of $165 in 7 years

USD/LUUU nnjwn

Casllflow paybacl( period

uwdwhul |- o L s dwdlbn

Project B: $100 investment paid back in 3 years but
with a total cash flow of $800 in 7 years
USD/LUUU nnjwn
Cash flow Pavb .
o y acl( period

Mudwluili | a5 dwl dwdlybn

hnupb

0 (100) 2 years/tnwph
! 0 Total cash
2 20 in years 1-7
[ J
S 20 Cunwdtup
4 20 npwdwywl vhengubn
5 10 1-7 't]nwunhhbnh
5 5 wdwp
7 10 165

Opwaghp U. Gpynt nmwpjw hEnqudwl dwd-
YEwnny 100 UUL nnpuph ubpnpnud, npunbkn 7
nwpjw pupwgpnid unwgyt) £ punwdtup 165
nnjwn

FINANCIAL PERFORMANCE
MEASURE 2: RETURN ON
INVESTMENT AND DISCOUNTED
RETURN ON INVESTMENT

Return-on-investment Concept, Formula,
and Assumptions

Another commonly used measure to assess
the financial performance of an investment
is return on investment (ROIl). ROI is also
sometimes referred to as the rate of return
(ROR) or yield.

ROI measures the earning power of an asset
or an investment. It is calculated by taking
the ratio of the net income during the in-
vestment period and the invested capital.
ROI is expressed as a percentage and can
also be expressed as a per annum percent-
age, when divided by the number of years of
the project.

ROI = Net return / Total investment
Where:

Net return = Total benefit during life of
project - Total Investment

Here is a simple example to illustrate how to
calculate this measure:

Total investment = $100
Duration of investment = 5 years
Benefit each year = $50

hnupb
0 (100) 3 years/tnwph
1 50
2 40 .Total cash
in years 1-7
3 10 °
4 140 Cunwdtup nhwdwlwl
Udhgngutp 1-7 nwphubph
5 180 hwdwn
6 180
7 200 800

Onwaqhp R. Epbp nwpjw hGngudwlu dwdybunny
100 UUUL nnuph utpnpnud, npnbkn 7 wwpjw
pupwgpntd unwgyt| £ punwdtup 800 nniwnp

dhLULUUYUL UrI3nrLeLErh
2uUoULNG 2: LEMrLNIULENh
culntRURGMrNiR3NILE G4
verarnrvuerh YhUyNLSUMNNYUDS
GUlNRURLGMNIR3NIL

LEpnpnudubph 2whnipwpbpnipyniu
hwulwgnipjniup, pwbuwéalp b
tupwnpnipynLultp

LGnpnpnudutph 2whnipwptpnie)niup (LE) ubp-
npniduGph $huwluuwlywlu wnpnyntupubph quw-
hwwndwl Wwu JGYy swihwuhy E: ULG-p Gppbdu
Uwl hhpwwnwyynd £ npwybu 2whnigwptpnt-
pjwl Unpd (CL) ywu Jwhnipwptpnienil:

UC-p swihnud E wynhdh ywd ubGpnpdwu GYw-
dniin pbpGine upnnnip)niup: 2w npnynud £
uGpnpuwl  dwdwlwlw2powlunid  unwgywéd
gniin Gwdniinh W uGpnpwé ywwhwnwih hw-
pwptpnipjwdp: LE-p wpnwhwjnynid £ ninyn-
uh wnbupny: YU Lwl Ywpbh E UGpywjwglb]
npwbtu nnynu' nwptywu Yupgwédpnd, Spwagph
nwnphubph pwluwyhlu pwdwubint Uhgngny:

UG = 2nwin Qwhnije / Cunhwuncp UGpnpnd-
utn

Npwntn’

2nun 2whnye = 6pwanph Ywuph pupwg-
pnud punwdtup hwuntp — punhwuncp Ubp-
npnLdutp

Wu wwpq ophtwyp gnijg £ twihu pE huswtu
hw2qwnyt wju swihwuhzp:
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Consequently:

Total benefit during the life of the project
= $50 per year x 5 years

Total benefit during the life of the project
= $250

Now that you know the total benefit during
the life of the project and you have been
given the amount of the total investment,
you can calculate the net return.

Net return = Total benefit during life of
the project - Total Investment

Net return = $250 - $100

Net return = $150

Using this information, you can now calcu-
late the ROL.

ROI = Net return / Total investment

ROI = $150/$100

ROI' = 1.5 or 150% for 5 years

ROI per year = 150% / 5 = 30% per year

Let’s take the wind turbine investment as an
example:

Total benefit over 35 years’ life of the
project = $31,517. We got this from add-
ing all the total cash flows together over
the life of the project.

Total investment = $10,675

Net return = $31,517 - $10,675 = $20,842
ROI = $20,842 / $10,675 = 1.95 or 195%
over 35 years

ROI per year = 195% / 35 = 5.6% per
year

Discounted Return on Investment
(Discounted ROI)

The same criticism addressed to payback
periods for not discounting cash flows can
also be brought against ROI. By discounting
cash flows, a more realistic picture of the
investment will be available, leading to a
sounder investment decision.

To illustrate, let’'s take the hypothetical ex-
ample of an investment of $100 that yields
$50 per year for 5 years. Without discounting,
we have a total benefit of $250. At a discount
rate of 8%, however, we have a total benefit
of $200 (i.e. $46+$43+$40+$37+$34). This
makes for a net return of $100 (i.e. $200 total
benefit from years 1-5 minus $100 initial in-
vestment).

Cunhwuntp uGpnpnudutp = 100 WUL nnpwip
LtpnpdwU wnlinnniejnitup = 5 tnwnh
Swptywl hwunype = 50 WUL nnpwn

Gnbwpwn’

6pwagph pupwgpnd punwdtBup hwunype
tnwnpblywl 50 UWUL nnpwp x 5 tnwnh
6pwagph pupwgpnd punwdtBup hwunype
250 WUUL nnpwip

Ipdw, hdwlwiny épwanh pupwgpnid punwut-
up hwunyp W punhwuntp uGpnpnudutGph gne-
Jwpp, ywpnn U hw2yGl gnin Qwhneyen.

2nin Qwhnyp = 6pwagph pupwgpntd punw-
JGUp hwunyje - punhwunwp UGpnpnidutp
2niin 2whnype = 250 UWUL nniwp - 100 nn-
Lwn

2niwn 2whnyp = 150 UWUL nnwp

Wn mnjjwjutph hhdwu ypw JGup wjdd Ywnpnn
Gup hwpyt| LEC-p'

UG = Onuwn Qwhnyye / CunhwUunip UEpnpned-
utn

ULC =150 UWUL nnpwn / 100 WUL nnpwn

ULC = 1.5 ywd 150% 5 mwpyw hwdwp
nwnGlwl LS = 150% / 5 = 30% wnwptywl

Gytp npwbu opphuwly YGbpgubup hnndwjhu
innLpphUlutBph UGpnpnudutpn.

Cunwdtup hwunypep Spwagph 35 wnwpjw
Yywlph pUpwgpnid Juqunid £ 31,517 UUL
nnwn: Uw unwunwd Gup Spwagph plupwg-
pnid pninp punhwuncp npwdwywu hnupbpp
gndwpbnt Uhgngny:
Cunhwuntp utpnpnidutp = 10,675 WUUL nn-
Lwn
Onun Qwhnye = 31,517 — 10,675 = 20,842
UUUL nniwn
LG = 20,842 UUUL nniwn / 10,675 UWUL nn-
twn = 1.95 Ywd 195% 35 nmwpyw plupwg-
pnud

Swpblywl LE = 195% / 35 = lmwptGlywu 5.6%

Ltpnpnudubph nhuynuunwynpywd
2whnipwptpnipynit (LNG)

2nhuynunwynpwé npwdwywu hnuptph hGwn-
gudwu dwdytwnh wnndnd wpwé pulwnu-
nniejntup yGpwptpnud £ uwl LE-hU: Ywdw-
ywu hnuptpp nhuynunwynptiny® UEpnpnLdlt-
nh wnwyb] hpwwnbuwywlu wwwnytbp Yuunw-
Uwup, npp unwlh wydbh nngwdhwn uGpnpne-
Jwjhu npndwl:
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USD/LUUU nnjwn
Discounted
cash flow (8% discount

rate)
[ ]

Yhuynunwynpywsé
npwdwlwl hnup (nhu-
Ynuwnwynpdwl 8%

0 (100) (100)
1 50 46
2 50 43
3 50 40
4 50 37
5 50 34

The discounted ROI, therefore, is:

Discounted ROI = Net return / Initial in-
vestment

Discounted ROl = $100 / $100
Discounted ROI = 1 or 100% for 5 years
Discounted ROI per year = 100% for 5
years / 5 years = 20% per year.

As you can see, discounting the cash flow
reduced the ROI from 30% to 20% per year.

Decision Criteria for ROI

The decision criterion for ROI (discounted or
not) is: if investment A has an ROI greater
than investment B, then do investment A.

Some investors also decide on a minimum
ROI. They do not pursue any investment be-
low their acceptable minimum. So, if you de-
cide that you would not pursue any invest-
ment that has an ROI of 10% per year or
less, then you would not invest in the wind
turbine, which has an ROI of 5.6% (see de-
tails of the wind turbine example described
above).

Advantages and Disadvantages of ROI

The key disadvantage of ROI without dis-
counting is that it does not account for time
value of money. Discounted ROl removes
this disadvantage. ROl is a very commonly
used performance measure. It is also re-
latively easy to calculate.

Uw UywpwagntGint hwdwp yGpgutbup 100 UWUL
nniwnh® 5 wwpw Utpnpdwl ophuwyp, npp
wnwihu £ wwpGwlu 50 nnpwph  GYwdnin:
Unwug nhuynunwynpdwl JGUp ntuGup punw-
dGup 250 nniwph qniin hwunyp: Yhpwntiny
8% nhuynunwynpdwl npnyp’ UGp punhwuncp
gniin hwunypep Yywagdh 200 UWUL nnpwn (wj-
uhupl® 46 + 43 + 40 + 37 + 34): Uw Jwqunwd £
100 WUVL nniwph gntin Qwhnyype (wjuhuplu® 1-5
tmwphubphu 200 gniin hwuntrehg hwuwé 100
LUwpubwywl UGpnpnudp):

Enbwpwn® LAC-p hwwuwp £

UNG = qnun GYwdnin / bwhibwlwU ukp-
nnpnid

UNG = 100 WUU nnwn/100 WUL nnwn

UNG =1 Jwd 100% 5 nwpqw hwdwn
Swptywlu LAC = 100% 5 nwpyw hwdwn /
5 mwnh = nwnptlywu 20%:

hUuswbu nGuunwd Gp, npwdwywl hnuptpp nhu-
ynunmwdnptbip LG-p wnwptlywu 30%-hg hebtg-
untd £ 20%-h:

LG-h yEpwptpjwi npn2nid Jujwgubint
sgwihwuh2ubpp

UC-h yGpwpbpjw) npn2nud ujwgubine swthw-
uhop (nhuynunwynpywd Ywd ng) wju E, np Gt
W uGpnpdwu LG-p UGS £ A UGpnpnudhg, www
wwnwnptp U uGpnpnedp:

Nnn2 UGpnpnnutp Ywnpnn GU npn2nud Ywijwguby
bwl npnwyh Ujwquwantu pnywwnpth LE-h
hhdwu ypw: Lpwup hptug hwdwp ujwqu-
gnyu punniuth uwhdwUuhg gwép UGpnpnudutp
s6U Yywwnwpnud: Yuwhuny, Grt npn2dwé E, np
mwnptywu 10% Ywd ywlwu LS nlubgnn Spw-
anGnpnud/uGpnpnudwjhu - bwhiwagstpnud  ubp-
npnd ¢h Ywwnwnpdbine, www hnndwjhu wnncp-
phuutph dtg, nph LS Ywaqunid E 5.6%, Ubp-
npnud swbGwp £ Juwwnwpgyh (Jwlupwdwulbnp
nG'u hnndwjhu wnipphutGpht y6pp pGpdwéd
ophuwyntu):

LG-h wnwytnLpjnLtultplnt
prGpnLp)nLULtpp

Unwlug nhuynunwynpdwu LE-h hhduwywl RL-
pnipgnLul £, np wju hwyh ¢h wnund thnnh
dwdwluwlwjhu wpdbpp: “Yhuynunwynpywd
UC-nud wju pbpnipyniup yGpwuncd £ “w ubpn-
nnidw)hu bwhiwagdédtph quwhwndwU 2wwn hw-
Gwhu Yhpwnynn swihwhy £ Fwgh win, wjl
hwJuGdwuwnwpwn hGown Ehwdwpyb:
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FINANCIAL PERFORMANCE
MEASURE 3: NET PRESENT VALUE

If there is one financial performance meas-
ure that is most favored by investment ana-
lysts, it is net present value (NPV). While it
requires a more sophisticated and slightly
more cumbersome analysis, it considers
time value of money as an integral part of
the measure. With the use of software such
as Microsoft Excel it is very easy to carry out
NPV calculations.

NPV Concept, Formula, and Assumptions

The basic idea of NPV is that it converts all
future cash flows into their present value and
sees if what is generated through the life of
the project is a net positive or not when
compared with the initial investment.

NPV is not expressed in terms of percent or
a ratio. It is expressed in currency (e.g. dol-
lars, drams, etc.). A positive amount means
that financial value is added to the benefit of
the investor. A 0 means no value is added. A
negative amount means the investor loses
value.

The formula for NPV is as follows:

Net Present Value = CFy+ (CF/ (1+i)") +
(CFy/ (1+0)?) +...+ (CF,/ (1+)")

CF = cash flow

n = the number of years over which cash
flow stream is to occur

i = the discount rate

As you will note, this formula comprises
many present-value calculations of future
values (FVs, see the discussion of “time val-
ue of money” above).

Fortunately, you do not have to do this by
hand. You can define Excel cells to calculate it
for you. Even easier is to have Excel calculate
the present value of FVs using a predefined
function in the software called, not surpris-
ingly, “present value”. There are also many
NPV calculators online. To access them,
search for “NPV calculator” on the internet.

There is a clear relationship between the
discount rate and NPV. In fact, we can chart
this relationship (Figure 6).

The x-axis represents the discount rate; the
y-axis shows the NPV for a given cash flow.
When the discount rate is zero, the NPV is

dhLULUUYUL ULrI3NFLRLErh
2UoULNG 3: 2NIS AGMYUD UratGe

LEpnpnudwjhu Gpneénipjwl hwdwp wnwyb]
Uwhupunptih $huwlbivwlwu wpnjntupubph sw-
thwuh sjw, pwl gniin pepdwéd wpdtpp (2RU):
QUwjwés, np wjt wybh pwpn W Jh phg dwupw-
pGnuwd JGpndnipynil £ ywhwlgnid, uw-
ywju thnnh dwdwluwywjhu wndbpp nhunwnp-
ynwd £ npwbu swihwlh2h wupwdwlbh Jwup:
Rwdwywpgswihu dpwagph, onhuwy® Excel-h uh-
sngny Lwl 2wwn hGunwunwd £ 2~U hwoqwpyp:

2PU hwulwgnipjniup, pwbwélp L
tupwnpnipeynLbltp

2~U hhduwywlu qwnwthwpu wju E, np pninp
wwwagw npwdwlwl hnuptpp yGpwéynid/ptp-
gnuwd GU uGpyw wnpdGph, W gnigwnpynid E°
wnpnnp Spwagph pupwgpnid Yniinwywsd gnn
UdnLinptpp npwlwl wpdtp GU, rE ng* uygplw-
ywu uGpnpdwl hwdtdwwn:

2fU-p wninynuubpnd wd gnpbéwlygny sh wp-
wmwhwjwnyned, wj] wpdnypny (ophbuwy’ nnpwnp,
npwd W wju): Ypwywu gnedwpp Lpwuwyned E,
nn dhuwluwywl wpdtpu wybiwunwd E ubp-
nnpnnh ogwhl: 2npnu Lpwuwynwd £, np wpdbp ¢h
wyblwunid: Pwgwuwywu gnwwpp® np ubpn-
pnnp wpdtp £ ynpguntu:

2PU-h pwlwédlp hGnwwu E*

2nuin pEpdwé wndbp = Vg + (V34 (1+)Y) +
(V3,7 (1+D)) +...+ (W, (1+0)")

R = npwdwlwl hnuptp

n = wnwnphubph pwuwyp, npnug pupwgpnLd
ntnh U nLubgb nhwdwywu hnupbpp

i = nhuynunwynpdwl npnjp

hUswbu nnbulund Gp' wju pwlwalup yuwaqujwéd
wwwagw wnpdbpubph (UW) 2w ppdwé wnpdb-
ph (PY) hwadwnpyutiphg (Ytpp wbu’ npwdw-
ywlu hnuptpnud nhinwpyywé «dnnh dwdwlw-
wjhU wpdtph» nhinwnpynidutnp):

PwnGpwhitnwpwn, UGup unhwyywéd stEup hw)-
Jwnpyutpp dGnpny wub: HYwlup YupGh £ Yw-
nuwnb| Excel Spwagpny: Lnyuhuy wybh hGwn E
Excel-hu wnwewnnpt| 6pwagph Uwhuiopnp npn2-
Jwd dnuyghwih dhongny hwpytb) UU-utph AU-
p: Ng qupudwlwhnpBU wyn $nuyghwl yngyned
E «present value» (PV): YwUu Lwl 2w wngwlg
2~U hwdhsubp: Ypw hwdwp hwdwgwugnid
thuinptip «NPV calculator» hwyhsutnp:

Yhuynunwynpdwl npniyph W 2RU-h Jhol Uh
wwnqg hwpwptpnieintt w: dwuwnnptu JBup
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$150. This should be intuitive to the reader.
A discount rate of zero is tantamount to not
discounting future cash flows. As the dis-
count rate increases, the NPV decreases.
When the discount rate is around 41%, the
NPV becomes zero.

NPV/2rU

For the given cash flow NPV is $150
when discount rate is 0% / Syjw|
npwJUwywu hnuph hwdwp 2~U-U 150

UUU nniwp £ 0% nhuynunwynpdwl
nnnph nbwpentd:

For the given cash flow NPV is 0
when discount rate is 41% / Syjw|
wdwlwu hnuph hwdwnp 2~U-U
0 £ 41% nhuynunnwynpdwl
nnntjph nGwpentd:

0‘_’6 5% 10%13%20%25%30%35%40%%55%
Discount rate / nhuynuwmnwynpdwl npniyp

Decision Criteria for NPV

When using NPV, decisions are made to
pursue projects that have an NPV of greater
than zero. When faced with investment al-
ternatives, the NPV has to be greater than
that of alternative investments.

Advantages and Disadvantages of NPV

The key advantage of NPV is that it considers
the time value of money. Another advantage
is that it enables the investor to incorporate
risk considerations into the analysis by using
appropriate, risk-adjusted discount rate. This,
however, also gives rise to a disadvantage,
i.e. the difficulty of deciding on the appropriate
discount rate. As many factors go into
deciding on a discount rate, you may
overestimate or underestimate the risks, thus
making a faulty investment decision.

FINANCIAL PERFORMANCE
MEASURE 4: INTERNAL RATE OF
RETURN

IRR Concept, Formula, and Assumptions

Internal rate of return (IRR) is another com-
monplace measure for financial

hwnpwptpnipiniup: Wuwntn X wnwugpnud Ubp-
wjwgynwd £ wjl nhuynunwynpdwl nnpnyjpp,
huy Y wnwugpp gnyg £ nnwihu nngjup nhwdw-
ywu hnuptiph 2R~U: WU nGwpnid, Gpp nhuynu-
tnwynpdwlu npnypp hwjwuwn £ gpnjh, www
2~U 150 nnwnp E: Uw pupbpgnnh hwdwnp
wGwp £ huinnithnhy hup: 2pnjulwu nhuynu-
nwynpdwU npnijpp hwywuwpwagnp £ wwwaguw
npwdwywu  hnuptpp  snhuynunwynpbiniu:
Yhuynunwynpdwl npnyph wyGiwgdwup qnt-
gpupwg 2RU Ujwanid E: Gpp nhuynuwnwynp-
dwlU npnipp 41%-hu Unwn £, wyw 2RU hwyw-
uwpynd Eqnpnyh:
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hwdwwwwunwuhuwU nhuynunwynpdwl npnypnp
Uphpwnbnt Jhengny: Uw, uwwjl, bwl wju sw-
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performance. It is the discount rate at which
the NPV of a cash flow equals zero. For the
investment and its cash flow discussed in
Figure 6, the IRR is 41%.

IRR is a rate and not a currency amount. To
calculate IRR you should use the NPV for-
mula and equate NPV to zero and solve for
“i”, the discount rate.

Net Present Value = CFy+ (CF/ (1+i)") +
(CFy/ (1+i)?) +...+ (CF,/ (1+i)") = 0

As with NPV, it will be too cumbersome to
calculate the IRR by hand. Excel has a func-
tion called IRR that can give you the result.
There are also many online calculators that
can help you. To access them, search for
“IRR calculator” on the internet.

Decision Criteria for IRR

Investors may have a minimum IRR. Any
project that yields below the minimum, they
reject. If a project meets the minimum or the
investor does not have a minimum, then the
decision rule is to take the project with the
highest IRR compared to alternatives.

Advantages and Disadvantages of IRR

A clear advantage of IRR is that it considers
time value of money. However, there are
several disadvantages. Firstly, when cash
flows alternate more than once between
negative and positive, the project shows
more than one IRR. Additionally, a fact un-
derlying the IRR estimation is that positive
cash flows are reinvested at the same rate
as the rate of return of the project. This may
be too optimistic in many instances. To ad-
dress these disadvantages, a modified in-
ternal rate of return (MIRR) is used. Techni-
cally, MIRR is the IRR for a project with an
identical level of investment and NPV to that
being considered, but with a single terminal
payment.” Excel has a MIRR function. You
can also search the internet for “MIRR cal-
culator” to find online solutions.

hwywuwnbgut| qnnjh W npnpty i-U* nhuynUwnw-
Unpdwl npnijpn:

2nin pipdwé wpdbp = CFy+ (CF4 / (1+i)") +
(CFy/ (1+i)?) +...+ (CF,/ (1+i)") = 0
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wUhpwdbwn E gunub] «IRR calculator» hwpyhs-
utnn:

GUL-h Epwptpjwi npn2nd Jujwgubpnt
¢gwithwupzubpp

LGnpnpnnp Ywpnn £ uqwquwanyu SLL uwhdw-
ubl: Swuywgwd dpwaghn, nnh wpnynlupp gwédn
E wjn bJwquwanyuhg, UGpdynwd E: Greb dpwagh-
np pwywpwnpnd E udwquwaniu  wpnjniupn,
Ywd GrE Utpnnnnp Lwquagniu wphyntup ¢h
npn2Gp, www npn2nd  Jwjwgubine  jwunup
hGnWwwu ' puinptp wju dpwahpp, nph SLL-p
Jjntu wjpunpwupwihb nmwppGpwyutph hwdk-
dwun wdtuwutéu E:

GUL-h wnwytnLpjntuubplu nL pEpnLynLtUUGpp

CLUL-h pwgwhwjn wnwybinteintul wju E, np
wjuntn nhwnwnpyynd £ thnnh dwdwluwlywjhu
wndbpp: Uwywju GLL-p nLtuh bwl Uh 2wpp RE-
pnijnLlutp: Unwehup' Gpp npwdwywl hnuptb-
o nhwywuh U pwgwuwywuh dhgl UGlyhg
wyblh wugwd U thnthnpuynid, www Spwahpp
gnyg b wmwhu Utyhg wyth SuL-Gp: Uww'
CUL-h hhdpnid puywé hwdwpyubpu wjbwh-
uhUu BU, np nhwywlu npwdwywlu hnuptpp Ypyhu
uGnpnpdnud GU wju unyu npnypwswihny, hug
Spwaph 2whnipwpbpniejwU npnypu £ Uw Uh
2wpp nGwptpnid Ywpnn £ fwihwquug (wyw-
inGuwywl [hut: Wu rGpniejnlbutpp hwnpebint
Uwwwnwyny yphpwnynd £ Unnhdhywgywéd GLL
(UCLL): SGhuuhywywl wnnudny UCSLL Unijul
E, hus CLL wjuwhuh Uwhiwagsh hwdwp, npnd
uGpnpnidutph W npwug 2~U Uniju JGénLpjwdp,
uwlwiu  wqwpunwywl  Jhwy  Jswpnidny®:
Excel 6pwagpnud UGpwnwé £ MIRR $nLuyghwl
UCULL hwyybint hwdwp: kunhplu wngwlg |nt-
66 nLU Swnwjnwd EU hwdwgwugnid qGinnwé
«MIRR calculator» hw2yhgutnp:

® For more examples see the technical notes of the Association of Chartered Certified Accountants (ACCA), available at:

www2.accaglobal.com

Gpnyjwl npwywynpywé hwpwwwhubph wunghwghwjh (ACCA) nGhulhjwywl gpwnnidutpp wnb’u wjuwinkn. www2.accaglobal.com
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RISK-RETURN RELATIONSHIP

Financial returns must be commensurate
with financial risk. The higher the risk, the
higher the expected return. This is a funda-
mental tenet of finance. It is also a relation-
ship that is understood intuitively by most
people. The greater are the number of un-
knowns and uncertainty, the greater the risks
of an investment or action. In cases of high
uncertainty, people often say, “it had better
be worth it”, i.e. they expect the reward to
be high.

To illustrate, let’s consider the following sce-
narios. You have $10,000 and wish to place
it in a US government guaranteed bank ac-
count that will yield 5% interest per year.
Someone hears that you want to do this and
asks that you give him the $10,000 and that
he would give you the 5% a year himself.
Would you agree? We hope not. But why
would you not? What is the difference be-
tween these two investments?

The most critical difference between the two
is in the risks involved. The chance of losing
your $10,000 deposited in a bank account
that has a US government guarantee is al-
most none. On the other hand, the individual
who asked you to lend him the $10,000 may
be dishonest, may be a bad manager of
money, may be hit by a car after taking and
spending your money, etc. The risks of lend-
ing the money to the individual are too high.

If you decide to lend it to the individual, you
would want a greater return for the risk you
would undertake. For instance, you may
want the individual to pay you 5% a month
(or 60% a year), assuming that there were
no usury laws in the country that you would
be violating. In addition, you could ask for
collateral.

The point is that there is a relationship be-
tween risk and reward. In some developed
economies, for instance, the risk-reward re-
lationship summarized in Figure 7 is com-
mon. Investing in a bank savings account is
generally low risk. Investing in a company
bond is moderate risk. Investing in company
stock is high risk. Accordingly, the expected
returns increase in line with the risks of the
investment.

Each investor must understand their to-
lerance for risk. Some investors are risk
averse, and some can tolerate a higher rate

NhUYy-gulNnk3e IUNrURGMNHE3NILLE

dhuwluwlwl 2whp wbwnp Ehwdwswih |huh $h-
Uwluwlywl nhuyhu: NppwUu pwpép E rhuyp,
wjupwl pwnén £ wyuywynn 2whnypp: Uw $p-
LUwluubph hhduwpwn uygpnitupubphg JGyu E:
Uw LUwl Jh hwpwpbpnieintu £, npp 2wwnbnh
dnin gqniin plwgnwpwp £ puwignid: Nppwl
2w U wuhwjwnutph W wunpnniejntuutnh pw-
Uwyp, wjupwlu UGé E Ubpnpdwl Ywd gnpént-
utniejwl nhuyp: Fwpdp wunpn2niejwdp nbw-
pbpnud 2w wugwd wunwd GU «gnub gwuphl
wndwUh wpryntup [huGp», wjuhupl® wyuywi-
ynud Eywunnwpwdh nhdwg pwnép hwnnwgned:

Uw Ujwpwagptint hwdwp Gytp nhunwpybup
hGnlyw| ugGUwputpp: “%hgnip nluGp 10,000
UUL nnpwp W gwuywunwd Gp wju npwyGu wyjwun
nut, UUL wbunwlywl Gpw2tuhpny wwwhn-
Jwapwé pwuywihu hwadh ynw, npp tnwihu £
mwpBEywlu 5% Gwdnin: UBYp unwd £ wyn
Junwnpniejwl dwuhu W juunpnid hpGU tnwip win
10,000 WUL nniwpp’ wwjdwuny, np hupp Yydw-
nh Upywéd nwpbywu 5%-p: Yhwdwéwjuytp:
3nuny GU, np ng: Uwlwju hugn’: Wu Gpynt
uGpnpnidutpp hugn®y GU hpwphg wppGpyned:

UdELwhhduwywu wnnwpptpniejntup wnjw nhu-
yh gnpénuu E: 10,000 UWUL nniwpp Ynpgubine
huwpwynpnipintup UWUL wbGwnwlywl Gpwhuh-
pny wwwhnjwagnpjwéd pwlywihtu hwadh ynpw
wywun nutint nGwpnwd Unuin £ qpnjh: Ujnwu
Unnuhg® wju hahjuywl wuép, ny fuunpned £
hpGU wwnpwpny 10,000 nnpwp tnnwi, gnigb Jwwn
E Ywnwywnpnd hp thnnGpp, Ywd thnnp ytpgut-
(nLg b dwhuubnig hGinn Yupnn £ ypwbpph Gu-
pwnpyyt, W wju: UuhwwhUu thnn wywpwnpny
nwnt nGwpntd nhuyp swihwquwug pwnén k:

Grbt npnptp wuhwwnhu wwpwpny thnn wnwy,
www wbwp £ wybh pwpép Glwdnin wwhwl-
otp, pwuh npn wjn nEwpnid nhuyp UG E: Onph-
uwy, jwnpnn U wwhwuet] wduwywl 5% (Ywd
60% wmwptywl), Gt Gnynpnid Jwhuwnniejwlu
JwuhU ontlp ¢Yw, npp nnip Yupnn Ehp fuwfu-
nb: Pwgh nw, ywnpnn Gp wwhwuetb) gpwy:

FwUl wju E, np nhuyh W 2whnireh JUhol npnow-
Uh hwpwpbpnipntt Yw: LY. 7-ntd ophuwly,
wdthnthwé £ nhuy-2whni hwpwpbpniejniup
npn2 qupgwgwé wnuwnbunipynilutpnid: Pwl-
ywjpu pubwjnnwywu hwoynd UEpnpdwu nhu-
wjunip)ntup gwén E: Cuybpnipjwl wwpunw-
nndubph JGe uwunwpywé Ubpnpnudp swithw-
Jnp nhuywjhu E: CuytGpniejwl pwdlGunndubph
JGy Juwuwnwpywé Uepnpnidp pwpédp nhulwjhu E:
Wuwhuny® wyuywynn Gywuniinutph wybiwg-
Jwlup qgniqwhtn hwdwwwunwupuwUwpwn
wytwunwd GU UGnnpnudutbph rhuytpp:
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of risk. Additional risk, however, often also
results in additional reward. The goal for an
investor should be to find a balance between
the risks and reward with which he or she is
comfortable.

Potential Expected
Risk Return
L] )
MnnbU- | Uhuluignn
ghwy rhuyp | GYwunLinp

Investment Type
[ ]

LEpnpdwl ink-
uwyp

Savings account

Low/None
holwjnnuywu 1%
hwhy Swép/2yw
Bond (loan)
Mwnpwnwwnndu Ql\ﬂiizaf 5%
(Ywint) n
Stock (equity)
PwdltnnUu (ub- High 15 9
thwwl Yuuh- Pwnén ’
nwy)

NON-FINANCIAL DECISION
FACTORS

Making investment decisions sometimes
requires that one also considers non-
financial measures.

For instance, a company may decide to
invest funds in reducing health risks for
employees, increasing comfort, and having a
healthy environment. These measures may
improve employee or customer loyalty. They
may, however, not necessarily vyield the
highest rates of return for the given
investment being considered.

Individuals also make decisions taking into
account non-financial factors. Investing in a
renewable energy source such as solar PV
panels may not be an investment with the
highest rate of return. However, they may
provide energy independence and security.

Non-financial decision factors are numerous;
when doing a full investment analysis, they
are important to consider.

3nLpwpwUgnip uGpnpnn wbtwp £ hwulywluw,
et hp hwdwp nppw £ nhuyh punniubih Jw-
ywnpnwyp: NApn2 ubpnpnnutp puntuwthnud Gu
nhuytiphg, huy ndwup E Ywpnn GU wyGlh
pwpanp nhuytph quwi: Lpwgnighs nhulp, uw-
ywjlu, hwowhi bwl hwugbguntd £ [pwgnighg
ogntinutph: LEpapNnh Lwwuwnwyu £ rhuytph L
cwhnyprh Jhoh Jh  wjuwhuh hwyjwuwpw-
yonnieintl gwub, npu hp hwdwp wnwyb]
hwpdwpl E:

n2 »hLULUUYUL NPrNSNIULENrh
LYuU3usuuu anronvuere

LGnpnpnudutph hwdwp npn2nudutp ywjwguGihu
GppGUu wwhwueynid £, np hwoyh wnuytu bwl
ng $huwluwywl swihwlhpubpp:

Ophuwy, puyGpnipyntup wnnn £ npnonud Yu-
jwglt] W Uhgngutp UbGpnut] hp w2puwwnnnubph
wnnngnipjwlp uwwnuwgnn nhuytpp ujwqbg-
uGinL, hwpdwpwybunieiniuu wyGiwgubine L
wyblh  wnenng  wuwwnwupwiht  Uhpwdwin
unbndbint Lwwuwnwyny: Unwhuh vhgngwnniu-
Utpp wpnn GU pwpbluytl w2luwnwyhgutph
ywd hwéwhinpnubph hwywuwnwnpdnie)ntup pu-
yGpniejwl Uywwndwdp: Uwlwju wwpunwnhp
¢£ wyuywb, np wynwhuh UGpnpnudutph wipn-
jntupnid pwpép Giwuninutp Yunwgytu:

dhghywywlu wubdhUp UnyuwtGu npnpndubp Gu
Jwjwgund® hwpyh wnubiny ng $huwbuwywl
gnpénuutpp: JdGpwywuguynn Eubpghwh wn-
pjnLpubph  JGg UGpnpnidubpp, hugwhuhp GU
wnpliwjhu $ninnyninwyhy ywubutpp, huwnpw-
gnp E, np wdbLwdESd pwhnipwptpniejwup Ukp-
nnnudutpp ¢ hubl, pwjg nhwuny Yuntih £ hwu-
utbp tutpgbwnpy wulywpnipjuwlu W wuywnwu-
gnrpjwl:

Ng dhuwluwlwl npnpnduGph  gnpénuubpp
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Reading List | Cupbtpgwunipjwl UjnLpbN

There are countless online and library resources on the topic of financial analysis. Students are

encouraged to search on their own.

Shuwluuwywu yGpndnipjwl LW wngwug, LW nwywagpwd wuphy gpwlwuntpyntt Yw: Ntuwunn-
UGpp upwhuniuynid GU hupuncpnuU thunnpuinnwph:

Audiovisual Materials

There are countless online audiovisual mate-
rials on the topic of financial analysis. Stu-
dents are encouraged to search them out on
their own.

Discussion Questions

1. Before calculating the financial perfor-
mance of an investment using payback
period, ROI, NPV, or IRR, what do you
first need to do?

2. How would you explain “cash-flow analy-
sis” to an intelligent but uninformed
friend?

3. What benefits should be included in a
cash-flow analysis?

4. What costs should be included in a cash-
flow analysis?

5. How would you explain “time value of
money” to an intelligent but uninformed
friend?

6. How would you explain each of the follow-
ing to an intelligent but uninformed
friend?

e Payback period
e Return on investment (ROI)
e Net present value (NPV)
¢ Internal rate of return (IRR)
7. Explain the advantages and disad-
vantages of each of the financial perfor-

mance measures listed in the previous
guestion.

8. What is the relationship between risk and
reward?

9. Do you believe financial performance is
the only criterion on which investment de-
cisions should be made?

Stuwdwjuwjhu UynLpbp

dhuwluwywl Jepnedéniejwl  inGuwbdwjuwjhu
wngwlug wurhy nGunLpultp Ywl: Ntuwunnutpp
pupwhuncuynid GU hupuncpniu thunpunniph:

Rwpgtip pwbwytaEph hwdwp

1.

h°Us £ wbwp wlub] wnwehU hGpehU' Uhusl
ubpnpdwl $huwlvwlywu wpnntbwybunntpe-
Jjwu hw2qwny ywwnwnbp hGingudwu dwdyt-
winh, LEC-h, 2RU-h jwd CULL-h Yhpwnnidny:

. PUsw By Ypwgwinptp «npwdwywl hnuptph

JGpiniéniejnitup» hubiwgh, uwywju wuwnbn-
jwy puytpngp

. bUs ogniinltpn wbwp E UGpwnytUu npwdw-

ywu hnupbph yGpnLénpjwu Uky:

. bUg Swhuubp whbwnp £ UGpwnyEUu nhwdwywu

hnuptph yGpnLénLejwu Uby:

. PugwE°u Ypwgwwnptp «thnnh dwdwuwywjhu

wndtpp» fublwgh, uwlwjt wunbnwy puyt-
nngn:

. PUswE°u Ypwgwwnptbp unnpl pGpqwéd nbkp-

Jhulutpp puGiwgh, uwywju wlbnbnwy puyt-
nngp.

¢ hGwngudwl dwdybwn,

o UbGpnpUwl whnipwptbpnienilu (LE),

e qntn ptpdwé wpdbp (2RY),

e JwhnipwptpnLejwU UEpphu Unpd (CLL)

. LEpYwywgntp bwhunpn hwpgnud PYwpyyuws’

Shuwltuwywl wpnnibwybunnipjwl  jnLpw-
pwugnLn swthwuh2h wnwytbnipjntuutpu no
rtGpnLenLUUGN:

8. hUswE°u U ywwywsé nhuyp W hwnnignudp:
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