Solution to the Shoe Factory problem from a past midterm
Al owns a shoe factory with noisy machines which disturb his neighbor Bob.

The value of the factory (the present discounted value of its future profits) is $1,000,000.  Producing shoes without making noise would be much more costly – if Al were forced to run his factory silently, the value of the factory would fall to $400,000.

It is estimated that the harm done to Bob (having to endure the noise), now and in the future, is worth $100,000.

(a) What is the efficient outcome – for the factory to shut down, to run silently, or to run noisily?

(My answers give payoffs relative to factory shutdown – that is, no profits for Al and no noise harm to Bob count as 0.  Payoffs relative to a different baseline are still correct: for example, payoffs of -600,000 to Al from running silently and -100,000 from paying permanent damages, or payoffs of 100,000 to Bob if there is no harm done and 0 if the factory runs noisily.  However, the same baseline needs to be used throughout the problem.  Any correct work will give “Al pays $350,000” as the last part of (b).)

Run noisily.  (This generates combined payoffs of $1,000,000 - $100,000 = $900,000 in combined payoffs, as opposed to $400,000 or $0 from the other two options.)
(b) Suppose Bob was granted an injunction to stop the factory from making noise.

i. If Bob enforced the injunction, Al would have to run the factory silently.  What would be Al’s, and Bob’s, payoffs?
Al = $400,000, Bob = $0

ii. If Al and Bob tried to negotiate to deal under which Bob would not enforce the injunction, what would be each side’s threat point during negotiations?
Al = $400,000, Bob = $0.  (Threat points are exactly equal to non-cooperative payoffs, that is, the payoffs the two parties would get if negotiations failed.)
iii. If Bob agreed not to enforce the injunction, what would be the gains from cooperation?
$500,000 ($600,000 in added value to factory, -$100,000 in harm due to noise)

iv. If the gains from cooperation were split evenly between the two sides, what would each side’s payoff be?  How much would Al be paying Bob not to enforce the injunction?

Each side gets his threat point plus half the gains from cooperation, which means Al’s payoff is $650,000 and Bob’s payoff is $250,000.  This would require Al to pay Bob $350,000.
(c) Suppose instead that Al were required to pay Bob permanent damages if he wanted to continue making noise.  What would Al choose to do?  What would be Al’s, and Bob’s, payoffs?

Al would choose to run the factory noisily and pay damages; payoffs would be $900,000 for Al, and 0 for Bob.
(d) What does the Coase Theorem say about the two remedies when there are no transaction costs?
Either one will lead to the efficient outcome.
(e) Which remedy is more efficient when transaction costs are high and bargaining is unlikely to succeed?  Why?
Damages – Al has the option to make noise and pay damages, which is more efficient than having to run silently.

(f) Suppose transaction costs between Al and Bob are high.  Explain why temporary damages make it more likely that Al will buy quieter machines in the future, while permanent damages make it more likely Bob will soundproof his house.
Under temporary damages, Al will continue to pay damages in the future based on the harm done in the future, so reducing the harm (through quieter machines) reduces his liability; under permanent damages, Al no longer owes any additional damages in the future, so he has no reason to reduce the harm.

Under temporary damages, Bob keeps getting paid damages for the harm done, and reducing the harm would reduce the payments he received, so there’s little incentive to soundproof his house; under permanent damages, Bob has been “pre-paid” for future harm, and won’t receive any more money, so any way he can reduce the harm gives him a direct benefit.

