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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



Understanding how companies invest in new projects

Starting a firm takes investment into assets:

inventory (raw materials), machinery, land, and labour.

The amount of cash invested into the assets has to be matched by

the amount of cash raised by financing.

By producing and selling products, the firm generates cash – the

basis of value creation for the firm’s owner.
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Introduction to corporate finance
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Balance sheet model of the firm
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Balance sheet model of the firm

Current assets

Non-current

assets:

1. Tangible non-
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2. Intangible non-
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Non-current

liabilities

Shareholders’ 
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Total value of 

assets
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firm to investors

Source: Hillier, Ross, Westerfield, Jaffe, Jordan, 2016

Which

long-lived
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cash for

capital

expenditures?

Net 

working

capital

How to

manage 

short-term 

operating

cash 

flows?

Goal: Maximise the value of a company’s equity shares.
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Methods of project valuation
Static methods

(single-period)

• Cost comparison statement
+ operating costs p.a.

+ average capital costs p.a.

+ depreciation p.a.

annual costs

• Profit comparison
revenues ./. annual costs

• Return on investment
EBIT = earnings before interest and tax +

interest on debt

ROI = EBIT / avg. capital employed p.a. 

• Pay-back period
Break even = investment / avg. cash flow

p.a.

Dynamic methods
(time value of money)

• Net present value
PV = sum of discounted cash flows

NPV = PV - Investition > 0?

• Equivalent annual annuity
transformation of cash flow series

into annuity

• Internal rate of return
IRR = discount rate at which

[NPV=0]



Energy saving project:

New equipment costs €3.600.

Projected annual energy cost savings: €1.200.

Payback period:

Change in annual maintenance costs due to the new equipment
has to be considered.
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Example: Simple payback period method



Value of an investment depends on the timing of cash flows.

Cash flow is an amount of money paid or received (revenue or 
expenditure).

Cash flows are characterised by the amount (+/-) and due date.

Time value of money: value of a cash flow at the time it becomes 
due.

Present value: value of a cash flow at present.

For a cash flow due and payable today:

present value = time value

For a cash flow due and payable at a future time:

present value = time value – interest
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Time value of money



Two proposals for new products to choose between:

Initial cost: €10.000 in each case.

The investment opportunities cannot be compared immediately.
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Time value of money (continued)

Source: Hillier, Ross, Westerfield, Jaffe, Jordan, 2016

Year New product A (€) New product B (€)

1 0 4.000

2 0 4.000

3 0 4.000

4 20.000 4.000

Total 20.000 16.000



To be able to compare cashflows, they have to be discounted or
compounded to the same reference period.

Choice between spending a sum of money or lending it.

Interest rate is the price for obtaining funds for a specified time.

It reflects the opportunity cost in view of other investment options
and risk of credit default.
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Cashflows: Discounting and compounding 



• Compounding: Present value → future value

CT = C0 · (1 + i)T

C0 = the cash flow at date 0 (today) = present value

i = interest rate per period

T = number of periods (time horizon)

CT = value of the cash flow at time T = future value
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Cash flows: Compounding 

Final value

Present value

C0

CT

0 1 2 3 T



• Discounting: Future value → present value

1

C0 = CT ·

(1 + i)T

C0 = value of the cash flow at date 0 (today) = present value

i = interest rate per period

T = number of periods (time horizon)

CT = the cash flow at time T = future value
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Cash flows: Discounting

KT

K0

0 1 2 3 T



Present value of a future cash flow
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Annuity: NPV with constant cash flows
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Annuity is a level stream of regular payments during a fixed number of periods.
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Annuity factor

A fixed periodical payment multiplied with applicable ANF returns the present value of the annuity.
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Capital recovery factor

A loan amount multiplied with applicable CRF returns a constant annual amount needed to repay the loan.



Two proposals for new products to choose between:

Initial cost: €10.000 in each case.

The interest rate is 4%.
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Solution to previous example

Source: Hillier, Ross, Westerfield, Jaffe, Jordan, 2016

Year New product A (€) New product B (€)

1 0 4.000

2 0 4.000

3 0 4.000

4 20.000 4.000

Total 20.000 16.000



The discount rate represents cost of capital and project risk.

Risk-free interest rate + risk premium

How to raise cash for capital expenditures?

• Equity (own capital) – raised from shareholders

− rewarded by dividends + the difference in the market price 
of shares (if positive)

− right to share in assets remaining after liabilities in case of 
liquidation  

− participate in managing the firm

• Debt (borrowed capital) – borrowed from creditors /debtholders

− rewarded through interest

− preferred over shareholders (incl. in case of bankruptcy)
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Discount rate
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Capital structure: Weighted average cost of capital (WACC)

50% equity50% debt 25% debt 50% equity

Capital structure 1 Capital structure 2

The amount of interest paid on debt is

deducted from the taxable income. 

This reduces the income tax paid by

the company.


