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WHICH PRICE WOULD YOU PAY FOR THIS HOUSE?
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What valuations is all about.. 
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▪ Understanding the business (e.g. industry, market dynamics, corporate strategy, 
financial statement analysis, management, …)

▪ Challenging the forecased company performance (e.g. sales, EBITDA, earnings, 
net working capital, capital expenditures, …)

▪ Selecting the most appropriate valuation approach

▪ Making the investment decision/recommendation
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➔ A good valuation analysis connects narrative to numbers!

Hence valuation is much more than pure financial mathematics… 

… however, financial modeling is important, and the quality of information is paramount. 

Hence the GIGO (“Garbage In, Garbage Out”) principle applies to valuation. 
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Unicorns
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Source: Jan 2019, Flanders Investment Trade
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Source: December 1, 2020, De Tijd

Het bedrijf brengt 51,9 miljoen aandelen naar de markt, tegen een prijsvork van 44 à 
50 dollar per aandeel. Airbnb kan zo aan de bovenkant van de vork 2,6 miljard dollar 
ophalen, tegen een waardering van 35 miljard dollar. Het platform staat qua 
waardering op uit de doden.



Why is it important to understand how firms are valued?
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▪ Investment decisions as investor

▪ New stock issues

▪ Entrepreneurs: negotiating with financiers



What is the problem with valuing early stage companies / ideas?
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▪ Is not easy

▪ Valuation models are relatively straightforward, filling out the parameters 
is the hardest part

▪ Valuing an early stage company is
• Tricky, i.e. difficult to forecast

• Ambiguous

• Difficult

• Depending on wild assumptions

• Depending on market sentiment

• Many don’t survive = binary outcome



What influences the valuation of a company like HelloFresh? 
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Valuation methods
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1. The past: static methods

• Book Value: not relevant 

2. The future: dynamic methods

• Dividend Discount Model: not relevant

• Discounted Cash Flow method

• The Risk-Adjusted DCF method

3. Rules of thumb: Multiples

4. The Venture Capital method
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1. Discounted Cash Flow (DCF) Method



DCF method
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DCF method
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▪ Step 1. Forecasting free cash flow of the firm
▪ (= free cash flow from operations, to all investors)



DCF method
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▪ Step 1. Forecasting free cash flow of the firm
▪ (= free cash flow from operations, to all investors)

Operational result (EBIT after taxes)
+ Depreciations and other non-cash expenses
- Change in NWC Requirement

= Cash flow from operations
- Investments

= Free cash flow (FCF)
- Interest expenses
- Loan repayment
- Dividends

= Cash flow of the period
+ Beginning cash

= Cumulative ending cash

CF from investing activities

CF from financing activities



DCF method
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▪ Step 2. Estimating the cost of capital r

r =          Weighted average cost of capital (WACC)

= Gewogen gemiddelde kapitaalkosten

= Rendement vereist door alle investeerders

r =          Equity%  x  rE +        Debt%  x  rD(1-t)

= Eigen Vermogen/Totaal Vermogen 

* Kosten van het Eigen Vermogen

+ Vreemd Vermogen/Totaal Vermogen

* Kosten van Vreemd Vermogen (1-t)
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DCF method: example
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FCF year 1 = - 50.000                                 WACC = 22%

FCF year 2 = -250.000

FCF year 3 = 100.000

FCF year 4 = 200.000

FCF year 5 = 500.000

Value at t0 = [-50.000/ (1.22)] + [-250.000/(1.22^2)] + 
[100.000/(1.22^3)] + [200.000/(1.22^4)] + [500.000/(1.22^5)]

Value for the first 5 years at t0 = €121.401
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DCF method
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▪ Step 3. Estimating continuing value RH
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DCF method: example
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FCF year 5 = 500.000

Continuing value = FCF5 (1 + g) / (WACC - g)

Continuing value = 500.000 (1+2%) / (22% - 2%) 

Continuing value = €2.550.000

Discount it back! 

Continuing valuet=0: 2.550.000 / (1.22^5) = €943.498



DCF method
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▪ Step 4. Calculating & interpreting results
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DCF method: example
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Value for the first 5 yearst=0 = €121.401

Continuing valuet=0 = €943.498

TOTAL VALUE = €1.06mio
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Problems with DCF valuation
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▪ Difficult to assess the quality of growth in cash flows

▪ Terminal value

• Will the firm make it to stable growth?

• When will the firm become a stable growth firm? How will it look like?

▪ Essentially static!!



What does DCF not consider?
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▪ First (negative) cash flows are certain, future positive cash flows are uncertain

• Probability-adjusted DCF

▪ If success, then additional capital is required

• Investment staging

• Leads to capital increase – new shares issued

• Dilution for initial shareholders
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2. Probability-adjusted DCF method



Half of all VC backed companies fail
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Traditional DCF assumes
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▪ Only one phase: firms don’t fail

• No risk of not being able to raise funding in a new funding round

• No risk of passing to a next development phase (e.g. drug development)

Need to adjust DCF method to entrepreneurial setting =

Probability-adjusted DCF takes discrete failure scenarios into account



Example: Drug development
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Conditional probabilities: moving from one stage to another

Phase 1: Cash flows are certain

Phase 2: Cash flows are conditional on passing Phase 1

67%Phase 1 45%Phase 2 83%Phase 3 81%
FDA 

Approval
Phase

100%FDA 
Approval



Example: Drug development probability (risk) adjustment factor
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e.g. 30% = 67% * 45%

When valuing a project before Phase I, the cash flows will first be adjusted with

probabilities of reaching the focal phase; then the risk adjusted cash flows will be

discounted with the expected return.

Based upon J.J.Stewart, Biotech valuations for the 21st century,

Milken Institute Policy Brief 2002, n° 27

Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



Traditional DCF assumes

39

▪ Only one phase: firms don’t fail

• No risk of not being able to raise funding in a new funding round

• No risk of passing to a next development phase (e.g. drug development)

▪ Probability-adjusted DCF takes discrete failure scenarios into account
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EXERCISE



The Value of Biotechnology
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The Value of Biotechnology
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What should they charge for Acmed today?

▪ Payoff = $100 mio/year for 10 years = $1 bio (beginning in year 9)

▪ Costs = $23 mio:
• Phase 1 (clinical trials, outsourced): $900,000

• Phase 2 (clinical trials, outsourced): $3 mio

• Phase 3 (clinical trials, outsourced): $15 mio

• Animal studies to support phase 2: $1 mio

• Animal studies to support phase 3: $1.5 mio

• FDA approval: $1.6 mio



The Value of Biotechnology
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▪ Time to complete:

- Phase 1: 0.5-1 year

- Phase 2: 1.5 years

- Phase 3: 3.5 years

- FDA approval: 1.5 years

▪ RISK inherent to each stage:

▪ Determining the value of the wager series is to risk-adjust both the payoff and the costs.

Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology
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What are the costs? (given!)
• Phase 1 (clinical trials, outsourced): $900,000 ➔ YEAR 1

• Phase 2 (clinical trials, outsourced): $3 mio

• Animal studies to support phase 2: $1 mio

➔ $4 mio ($2 mio each year because phase 2 = 2 years) ➔ YEAR 2, 3

• Phase 3 (clinical trials, outsourced): $15 mio

• Animal studies to support phase 3: $1.5 mio

➔ $16.5 mio (phase 3 = 4 years, 4.125 each year) ➔ YEAR 4, 5, 6, 7

• FDA approval: $1.6 mio➔ YEAR 8



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10
Phase I -900

Phase II -2000 -2000

Phase III -4125 -4125 -4125 -4125

FDA Phase -1600

Payoff 100000 100000
Total cash 
flows 
(€1000) -900 -2,000-2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

= 3mio + 1mio = 4mio 
=> Over 2 years: 2mio each year

= 15mio +1.5mio = 16.5mio
=> Over 4 years: 4.125mio each year

Payoff = 100mio each yearFDA approval: $1.6 mio➔ YEAR 8



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10

Phase I -900

Phase II -2000 -2000

Phase III -4125 -4125 -4125 -4125

FDA Phase -1600

Payoff 100000 100000

Total cash flows (€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at start of 
Phase I
Risk-adjusted cash 
flows -900 -1,340 -1,340 -1,244 -1,244 -1,244 -1,244 -400 20,000 20,000

Discount rate 20%

Discount factor 0.83 0.69 0.58 0.48 0.40 0.33 0.28 0.23 0.19 0.16
Risk-adjusted 
discounted cash flows -750.00 -930.56 -775.46 -599.77 -499.81 -416.51 -347.09 -93.12 3,876.13 3,230.11
Risk-adjusted 
NPV@Phase I 15,088.38

Until year 18!!
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Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10

Phase I -900

Phase II -2000 -2000

Phase III -4125 -4125 -4125 -4125

FDA Phase -1600

Payoff 100000 100000

Total cash flows (€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at start of 
Phase I 100% 67% 67% 30% 30% 30% 30% 25% 20% 20%

Risk-adjusted cash flows -900 -1,340 -1,340 -1,244 -1,244 -1,244 -1,244 -400 20,000 20,000

Discount rate 20%

Discount factor 0.83 0.69 0.58 0.48 0.40 0.33 0.28 0.23 0.19 0.16

Risk-adjusted 
discounted cash flows -750.00 -930.56 -775.46 -599.77 -499.81 -416.51 -347.09 -93.12 3,876.13 3,230.11

Risk-adjusted 
NPV@Phase I 15,088.38

Until year 18!!

Discount rate (cost of capital for 
biotech firms; R&D risk considered 
separately): 20%



The Value of Biotechnology
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Probability at start of 
Phase II

Risk-adjusted cash 
flows -2,000.00 -2,000.00 -1,856.25 -1,856.25 -1,856.25 -1,856.25 -597.60 30,253.50 30,253.50

Risk-adjusted 
discounted cash flows -1,388.89 -1,157.41 -895.18 -745.99 -621.65 -518.05 -138.98 5,863.33 4,886.11

Risk-adjusted 
NPV@Phase II 24,032.08

Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Until year 18!!
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Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at start 
of Phase II 100% 100% 45% 45% 45% 45% 37% 30% 30%

Risk-adjusted cash 
flows -2,000.00 -2,000.00 -1,856.25 -1,856.25 -1,856.25 -1,856.25 -597.60 30,253.50 30,253.50

Risk-adjusted 
discounted cash flows -1,388.89 -1,157.41 -895.18 -745.99 -621.65 -518.05 -138.98 5,863.33 4,886.11

Risk-adjusted 
NPV@Phase II 24,032.08

Until year 18!!



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at start 
of Phase III

Risk-adjusted cash 
flows -4,125.00 -4,125.00 -4,125.00 -4,125.00 -1,328.00 67,000.00 67,000.00

Risk-adjusted 
discounted cash flows -1,989.29 -1,657.74 -1,381.45 -1,151.21 -308.85 12,985.05 10,820.87

Risk-adjusted 
NPV@Phase III 58,838.79

Until year 18!!
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Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at start 
of Phase III 100% 100% 100% 100% 83% 67% 67%

Risk-adjusted cash 
flows -4,125.00 -4,125.00 -4,125.00 -4,125.00 -1,328.00 67,000.00 67,000.00

Risk-adjusted 
discounted cash flows -1,989.29 -1,657.74 -1,381.45 -1,151.21 -308.85 12,985.05 10,820.87

Risk-adjusted 
NPV@Phase III 58,838.79

Until year 18!!



The Value of Biotechnology
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Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at 
start of FDA 
approval Phase
Risk-adjusted 
cash flows -1,600 81,000 81,000
Risk-adjusted discounted 
cash flows -372.11 15,698.34 13,081.95
Risk-adjusted 
NPV@FDA 
approval Phase 78,605.73

Until year 18!!
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Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology

57

Years 1 2 3 4 5 6 7 8 9 10
Phase I -900
Phase II -2000 -2000
Phase III -4125 -4125 -4125 -4125
FDA Phase -1600
Payoff 100000 100000

Total cash flows 
(€1000) -900 -2,000 -2,000 -4,125 -4,125 -4,125 -4,125 -1,600 100,000 100,000

Probability at 
start of FDA 
approval Phase 100% 81% 81%
Risk-adjusted 
cash flows -1,600 81,000 81,000
Risk-adjusted discounted 
cash flows -372.11 15,698.34 13,081.95
Risk-adjusted 
NPV@FDA 
approval Phase 78,605.73

Until year 18!!



The Value of Biotechnology
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Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18

Probability at 
start of FDA 
approval

Risk-adjusted 
cash flows 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000

Risk-adjusted 
discounted cash 
flows 19,381 16,151 13,459 11,216 9,346 7,789 6,491 5,409 4,507 3,756

Risk-adjusted 
NPV@FDA 
approval 97,503.50

Years 8 9 10 11 12 13 14 15 16 17 18
Phase I
Phase II
Phase III
FDA Phase -1600
Payoff 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000
Total cash flows 
(€1000) -1,600 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000
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Phase I Phase II Phase III FDA phase FDA Approval

Phase I 100%

Phase II 67% 100%

Phase III 30% 45% 100%

FDA Approval phase 25% 37% 83% 100%

FDA Approval 20% 30% 67% 81% 100%



The Value of Biotechnology
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Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18

Probability at 
start of FDA 
approval 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Risk-adjusted 
cash flows 0 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000

Risk-adjusted 
discounted 
cash flows 19,381 16,151 13,459 11,216 9,346 7,789 6,491 5,409 4,507 3,756

Risk-adjusted 
NPV@FDA 
approval 97,503.50

Years 8 9 10 11 12 13 14 15 16 17 18
Phase I
Phase II
Phase III
FDA Phase -1600
Payoff 100000 100000 100000 100000 100000 100000 100000 100000 100000 100000
Total cash flows 
(€1000) -1,600 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000 100,000



The Value of Biotechnology
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Valuation of entrepreneurial companies
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WRAP-UP
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DCF value in early investment rounds overestimates value

▪ Does not take probability of failure into account

▪ Expected return of, e.g. 35%, only compensates for business risk, illiquidity, efforts

▪ Use probability adjusted DCF - especially important if multiple investment 
rounds are anticipated



WRAP-UP
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Valuation is as much an art as it is a science

▪ Experience plays an important role in assessing the value of early-stages companies

▪ Intangibles including the track record of the team, the value of the IP, the future size
of the market, … play a key role in determining the value of a company

▪ At the end of the day, the price one pays to make an investment will depend on 
the bargaining power of the entrepreneur and the investors and the overall 
sentiment in the market



Prof. dr. Ine Paeleman
ine.paeleman@uantwerpen.be
Twitter: @inepaeleman


