The Underinvestment Problem (Debt Overhang)

With risky debt outstanding, shareholders may sometimes not undertake positive NPV projects.

A numerical illustration:
· Face value of debt = $100; due, say, one year from now.

· Current market value of firm's assets = $30. Hence, the firm is in financial distress; most likely the debt cannot be paid in full (one year from now).

· Firm has the opportunity to invest in a project. 

· This project requires an initial investment of $40. 

· Assume that for the firm to invest in this project the shareholders will have to contribute $10. 

· Assume equal probability of project leading to cashflows of $40 or $100.

NPV of above project = - 40 + [(.5)(40)  + (.5)(100)]/(1+r).  

Excel exercise
Please compute NPV varying r from 5% (.05) to 95% (.95), and plot on a graph NPV (y-axis) against r (x-axis).
NPV = - 40 + [(.5)(40)  + (.5)(100)]/(1+r)

From the Excel exercise, for r < .75, NPV is positive.

Hence, for any discount rate less than 75%, this project has a positive NPV.

Should the shareholders invest in the above project? YES!
Will the shareholders invest in the above project?



$40

SH=-$10, BH=$40

Invest:




$100

SH=-$10, BH=$100

Do not invest: 
SH=0, BH=$30

Q. What if face value of debt is $15?

· Face value of debt = $15; due, say, one year from now.

· Current market value of firm's assets = $30. Hence, the firm is not in financial distress.

· Firm has the opportunity to invest in a project. 

· This project requires an initial investment of $40. 

· Assume that for the firm to invest in this project the shareholders will have to contribute $10. 

· Assume equal probability of project leading to cashflows of $40 or $100.

NPV of above project = - 40 + [(.5)(40)  + (.5)(100)]/(1+r).  

Here, for r < .75, NPV is positive.

Hence, for any discount rate less than 75%, this project has a positive NPV.

Should the shareholders invest in the above project? YES!
Will the shareholders invest in the above project? Yes.



$40

SH=$25, BH=$15

Invest:




$100

SH=$85, BH=$15

Do not invest: 
SH=$15, BH=$15

Hence, a business can avoid the underinvestment problem by having no risky debt, or no debt at all.
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X = Face value of bond.

Around A: Most of the change in market value of the corporate assets impact the stock price.

Around B: Most of the change in market value of the corporate assets impact the bond price.
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