
Lecture 4: Real Options 
 

A real option gives you the right to make a particular business decision at a predetermined cost 

(exercise price) for a predetermined period of time (maturity). Real options and the underlying asset 

on which they are based are often not traded in competitive markets. They are most valuable during 

times of uncertainty, when time and staging reveals new information which management can act on, 

and when projects are staged. If there is certainty, a real option will not have a value. 

 

Examples of Real Options 

 Timing Option: delaying an investment opportunity so that the project may have a positive 

NPV or higher profit 

 Expansion Option: extending a follow-up project to allow the company to grow 

 Learning Option: ability to abandon or scale down an investment opportunity if it proves to 

be unprofitable after a certain period of time 

 

The value of a real option is simply the NPV of the project with the real option less the NPV of the 

project without the options (therefore it is the benefit you receive from having the option): 

 

                                                                  

 

 

Option to Delay an Investment Opportunity 
In the real world, there is a cost to delaying an investment. Choosing to wait means you give up any 

profits the project might generate in the interim (opportunity costs). Competitors could also use the 

delay to develop a competing product. Because of this, there is a trade-off between the benefits of 

being flexible and the costs of delaying. 

 

Real Options As a Call 

If you can either invest today or in exactly one year, the payoff of delaying is equivalent to a one 

year call option. You can use the below information and the Black Scholes Model to find the value of 

the option: 

 Stock Price: Market Value of Asset 

 Strike Price: Cost of Investment (will not proceeds i.e. exercise if market value i.e. stock price 

is less than cost i.e. strike) 

 Dividend: Free cash flow lost due to delay 

 

NOTE: you must use the current value of the asset without dividends (Sx); therefore, minus the 

present value of any lost cash flows from the current value of the asset (investment). 

 

You should only invest today if the NPV of investing today is greater than the value of the option to 

wait. Given the option to wait, an investment that currently has a negative NPV can have a positive 

one. 

 

 

Option to Grow 
Deciding on whether to invest in the future will involve finding the present value of future growth 

opportunities. Typical steps in calculate NPV: 



1. Finding future prices and/or cash flows using binomial trees 

2. Considering how the option will affect the cash flows (i.e. option to close project can 

eliminate loss making situations) 

 

OR 

 

1. Finding the value of the option (as a call) 

2. Comparing the value and cost of option with offer 

 

Refer to Gold Mine and Rigby Oil Examples 

 

 

Option to Abandon Business 
Being given an option to divest in your business can be beneficial if you are opening a new business 

and future cash flows are uncertain. 

 

Refer to Lecture Example 

 

Binomial Tree Approach 
When using a binomial tree approach it is important to work from the right to left i.e. find the value 

of the option at the right branches and work your way back to today. When you find the value at 

each node, you must compare it to the real option i.e. to the cost of shutting down (which will be a 

negative figure) or the selling price. 

 

 

SUMMARY: Most Important Info 

 Treat it like a binomial tree representing expected payoff at each node 

 Think about the figure you will compare the project value to i.e. cost of shutting down or 

selling price and do so at each node 

 Real options can sometimes be valued as a put or call using BS Model 

  



Lecture 6: Capital Structure 2 (Taxes) 
 
Last topic determined capital structure under the assumption of perfect markets. In reality, 
corporations pay taxes after interest payments are deducted. This then creates an incentive to use 
debt (reducing the amount of taxable income). 
  
  

The Interest Tax Shield 
The interest tax shield is the reduction in taxes paid due to the tax deductibility of interest i.e. 
increase in interest, decreases taxes paid. This is equivalent to the different between taxes without 
leverage and taxes with leverage. 
  

                                                                          
 

                                                      
 
When a firm uses debt, the interest tax shield provides a corporate tax benefit.  
MM1 with Taxes: Levered Value > Unlevered Value (due to PV of future tax savings). 
  
  

Tax Shield with Permanent Debt 
Future interest payments are often uncertain due to changes in debt outstanding, interest rates and 
the risk of the firm. If these are kept constant in perpetuity, the PV of future interest tax shield is: 
  

         
                 

             
  

                           

             
        

  
Therefore, the after-tax borrowing rate is rd * (1 - t) which is used in the after-tax WACC formula. 
  
If leverage is adjusted to maintain a constant debt-to-equity ratio, the interest tax shield can be 
computed by comparing the value with leverage (discounted at WACC) with the value without 
leverage (discounted at the pre-tax WACC) 
  
  

Personal Taxes 
Cash flows to investors are taxed twice: once on the corporate level and again on a personal level 
(when investors receive interest/dividend income). The price of a security depends on the after tax 
cash flows from that security. Personal taxes reduce these cash flows and offset some of the 
corporate tax benefits of leverage. The actual interest tax shield depends on corporate and personal 
taxes; both must be considered to determine the true tax benefit of leverage. Generally, every $1 
received after tax by debt holders costs equity holders $(1 - t*) after tax. T* is the effective tax 
advantage of debt. 
  

    
                     

      
     

             

      
  

  
Where  ti is the tax on interest income 

tc is the corporate tax 
te is the tax on dividend income (equity) 
(1 - ti) is the benefit to debt holders 
(1 - tc) * (1 - te) is the benefit to equity holders 



When you include personal tax and permanent debt: 
  

              
  
Personal taxes also affect WACC. While the formula itself is unchanged, both equity and debt cost of 
capitals will adjust to compensate investors for their tax burden. A personal tax disadvantage for 
debt will then cause WACC to decline slower with leverage than without. 
 

 

Determining the Actual Tax Advantage of Debt 
So far we had assumed: 
 Investors paid capital gains taxes every year (only paid when investors sell stock) 
 Shareholders gains from additional earnings were split evenly between dividends and capital 

gains (averages for firms with higher or lower payout ratio would not be accurate) 
 Investors pay the top income tax rates (varies; investors with lower tax rates are less affected 

by personal taxes; some investors face no personal taxes making their effective tax advantage 
= corporate tax rate) 

  
Ultimately, calculating the effective tax advantage of debt accurately is extremely difficult as the firm 
must consider the tax bracket of its typical debt holder and the tax bracket & holding period for its 
typically equity holder. 
  
  

Optimal Capital Structure with Taxes 
When firms raise new capital from investors they do so primarily by issuing debt; but not all 
investment is externally funded. Most investment and growth is supported by internally generated 
funds. 
  
Limits to the Tax Benefit of Debt 
To receive the full tax benefits of leverage, you do not need to use 100% debt financing but you do 
need to have taxable income. This may limit the amount of interest needed as a tax shield. No tax 
benefit occurs when Interest > EBIT. Because interest is a tax disadvantage at the investor level, they 
will pay higher personal taxes with excess leverage, making them worse off. If the firm is not paying 
taxes, tc = 0. And: 
  

                                            
      

       
  

      
       

   

  
The optimal level of leverage from a tax savings perspective is the level such that interest = EBIT. At 
this level, the firm shields all of its taxable income and does not have any tax disadvantaged excess 
interest. It is unlikely that a firm can predict its future EBIT and if there is uncertainty around this 
figure, there is a risk that interest > EBIT and the tax savings for high levels of interest falls (possibly 
reducing the optimal level of the interest payment). Generally, as interest expense approaches 
expected EBIT, the marginal tax advantage of debt declines. 
 


