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• Fundamentals of finance

• Time value of money

• Capital structure and cost of capital

• Capital budgeting: NPV method

• NPV vs IRR

• Levelised cost of electricity (LCOE)
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Outline



A bank offers a one-year interest rate of 10%.

An individual who deposits €1.000 will receive €1.100 in a year.

Rate of inflation is 6% p.a.

A restaurant that charges €10 for a meal today will be charging
€10.60 for the same meal in a year.

Today, the individual could buy €1.000 / €10 = 100 meals.

In a year, they will be able to buy €1.100 / €10,60 = 103,8 meals.

The resulting increase in consumption is 3,8% (and not 10%).

1+Nominal interest rate = (1+Real interest rate) x (1+Inflation rate)

1 + Nominal interest rate

Real interest rate =                                               – 1

1 + Inflation rate
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Interest rates and inflation



real
Cash flow

nominal

Nominal cash flow: actual money in cash to be received / paid.

Real cash flow: the cash flow’s purchasing power.

Nominal cash flows must be discounted at the nominal rate.

Real cash flows must be discounted at the real rate.
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Cash flow and inflation



The value of a project is measured by its net present value (NPV):

present value of the future cash flows minus the initial investment

outlay.

1. Identify forecast all cash flows (revenues and costs) associated

with a project (forecast).

2. Map the cashflows on a cash flow time chart.

3. Discount each cashflow using an applicable interest rate.

4. Sum up all the discounted cashflows (DCF) to obtain NPV

5. Invest only if NPV > 0 [NPV = 0 indifferent]
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Capital budgeting: NPV (DCF) method
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Capital budgeting: NPV (DCF) method

CFt = Cash Flow in period t

I0 = Investment in period 0

i = Interest rate / Discount rate

T = Time horizon / Economic lifetime

t = Period



CF from financing activities:

• capital expenditures

• sale of assets

CF from operating activities:

• revenues

• operating expenses

• depreciation

• taxes

• change in working capital
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Relevant cash flows



Opportunity cost: potential benefit or income that is foregone as 

a result of selecting one alternative over another are considered.

Sunk cost: Cost incurred in the past that cannot be changed by 

any decision are ignored.

Salvation value: In case of abandonment (divestment), assets, 

typically, retain a residual value (future revenue).

Depreciation tax shield: Yearly depreciation amount is deducted

from the income tax base.

The resulting tax saving [depreciation amount x tax rate] is added

as a positive cash flow.
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Relevant cash flows (continued)
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NPV method: Calculation example

Discount rate: 7%



IRR is the value of interest rate i such that NPV = 0. 

NPV rule: NPV > 0

IRR rule:* IRR > WACC (opportunity cost of capital)

for mutually exclusive projects: choose the highest IRR

NPV vs. IRR:

amount of surplus vs. percentage return / break-even point

absolute return vs. relative return

* for projects with an initial negative cash flow and subsequent positive cash flows
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Internal rate of return
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NPV and IRR

0,12

Example: 

I0 = 5 Mio. €

oc = 200‘000 € / a

Q = 500‘000 units

p = 1,70 € / unit
T = 20 years

IRR: 

internal rate 
of return

-500

500

1000

1500

0,07 0,08 0,09 0,1 0,11 0,13 Interest rate

NPV [1000 €]



Recap: Time value of money, NPV and IRR
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K = Capital

i = Interest rate / Discount rate

T = Time horizon / Economic lifetime

K0 = Present value

KT = Value at the Time horizon

Net Present Value:Compounding:

Discounting:

CFt = Cash Flow in period t

I0 = Investment in period 0

i = Interest rate / Discount rate

T = Time horizon / Economic lifetime

t = Period

IRR:

𝑁𝑃𝑉 = 0 = −𝐼0 +෍

𝑡=1

𝑇
𝐶𝐹𝑡

1 + 𝐼𝑅𝑅 𝑡



Recap: Annuity
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Annuity is a level stream of regular payments during a fixed number of periods.
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Annuity factor
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Capital recovery factor



Task 1) NPV and IRR

A company in the waste disposal sector plans to buy a garbage truck to 

transport waste from a landfill to a waste incineration plant. The truck costs 500 

000 €. Due to the operation of the truck, an annual constant cash flow of 120 

000 € is estimated. The estimated lifetime of the truck is 6 years, after this 

period its residual value is 20 000 €.

a) Is the investment profitable? (Assuming an interest rate of 10%)?
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i NPV (€)

10% 33.920

15% -37.215

12% 1000

12,25% -160



Task 2) Break even and Production threshold

The investment costs for a production plant are 1 Mio. €. The capacity of the 

production plant is 100 units per year, with variable costs per unit being 80 €. 

The estimated lifetime of the production plant is 7 years. Assume an interest 

rate of 8%.

a) How much are the annual capital costs?
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Task 2) Break even and Production threshold

The investment costs for a production plant are 1 Mio. €. The capacity of the 

production plant is 100 units per year, with variable costs per unit being 80 €. 
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Task 2) Profit threshold and Production threshold

The investment costs for a production plant are 1 Mio. €. The capacity of the 

production plant is 100 units per year, with variable costs per unit being 80 €. 

The estimated lifetime of the production plant is 7 years. Assume an interest 

rate of 8%.

c) At which price is the production threshold reached?
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Levelised cost of electricity (LCOE)
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Generic formula:

For electricity generation: CF are derived from operating cost and 

revenues from selling electricity

oc operating cost per unit of energy Q

pE revenue per unit of energy Q

Q total amount of electricity output over lifetime

Solving for pE results in levelised cost of electricity (LCOE):

I0
pE =                       +  oc

Q ∙ AFi,T



lifetime costs divided by

lifetime electricity output

Lifetime costs: PV of total cost of building and operating

LCOE allows comparison of technologies regardless of lifetime, 

installed capacity, cost of capital, risk and return.

• initial capital cost*

* specific investment costs: investment costs divided by capacity

• annual operating expenses

• capacity factor

• discount rate

• operational life
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Levelised cost of electricity (LCOE)



How to calculate the generation costs per unit of electricity?

I0 ∙ CRFi, t

LCOE =                    + oc

Qt

Qt = Cap * FLH

Qt annual electricity output

Cap installed capacity (rated power)

FLH full load hours: annual output divided by Cap

Qt [kWh]

Capacity factor =  

Cap [kW] * 8.760h
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Levelised cost of electricity (LCOE)


