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The law-and-economics literature recognizes that the deterrent effect of stiffer
tort penalties exists only so long as the torfeasor would be solvent if a judg-
ment were rendered against it. The literature further states that increasing the
penalty past the point of insolvency would have no additional deterrent effect.
In this Article, Professor Michael Knoll describes an important class of situa-
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tions in which, once the point of insolvency is reached, the detevvent effect of
stiffer tort penalties does not merely disappear but has the counterintuitive
effect of encouraging the penalized activity. When the liability pertains to a
possibly defective product that has already been sold, stiffer penalties can
encourage a manufacturer to continue to produce the product. Because stiffer
penalties reduce the manufacturer’s equity if the product is dangerous and pro-
duction ceases, but has no additional effect on its equity if the product is dan-
gerous and production continues, the manufacturer risks less by continuing
production when penalties are stiffer. This can lead the manufacturer to con-
tinue production, whereas with less stiff penalties it would cease production.

INTRODUCTION

Both proponents and opponents of products liability reform agree that
larger judgments will discourage companies from introducing and con-
tinuing to market many products and services. They part over the
desirability of these effects. Defenders of the status quo argue that stiff
penalties have forced manufacturers to remove unsafe products from the
market and, better still, have prevented other dangerous products from ever
being sold. In contrast, reformers argue that stiff penalties have
discouraged producers from introducing many safe, new products into the
market. Both positions are premised on the belief that larger judgments
will discourage the penalized activity. This Article describes an important
exception to that rule. Specifically, this Article describes a large class of
cases in which the usual intuition is reversed—stiffer penalties encourage
companies to produce and sell risky products that they would otherwise
withdraw from the market were penalties lower.

That counterintuitive result is driven by the possibility of discharge in
bankruptcy. Both personal bankruptcy and corporate limited liability
establish upper bounds on what an individual or corporation can lose if it is
assessed a large tort judgment.! Because debts are discharged in bank-
ruptcy, neither an individual nor a corporate tortfeasor can lose more than
its current net wealth. As a result, the literature has long recognized that
penalties in excess of a party's net wealth have no additional deterrent
effect.” What has not previously been recognized is that such larger penal-
ties might actually encourage the production of riskier products.

1. Bankruptcy is governed by federal law; state law provides for limited corporate liabil-
ity. See DOUGLAS G. BAIRD, THE ELEMENTS OF BANKRUPTCY 82-87 (1992).

2. See A. Mitchell Polinsky & Steven Shavell, A Note on Optimal Fines When Wealth
Varies Among Individuals, 81 AM. ECON. REV. 618, 618 (1991); Steven Shavell, The Judgment
Proof Problem, 6 INT'LREV. L. & ECON. 45, 45 (1986).
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The intuition behind that result is as follows: When faced with a
decision whether to continue producing a product that might be dangerous,
a rational decisionmaker will compare its expected wealth if it continues
production with its expected wealth if it ceases production.” Once penal-
ties are stiff enough that the decisionmaker will be bankrupt if it continues
production and is held liable, further increasing liability awards will have
no effect on its expected wealth if production continues. However, if the
manufacturer would not be bankrupt if it ceased production and is held
liable, then further increasing liability awards will reduce its expected
wealth if production ceases. In this range, the cost to the decisionmaker of
continuing production decreases as liability awards increase. As a result,
the decisionmaker might continue to produce a potentially dangerous
product that it would have stopped producing if liability awards were
smaller. This is the “perverse effect.”

Part | of this Article provides a simple numerical example of the
perverse effect, in which stiffer penalties encourage the production of
riskier products in a strict liability regime. Part Il generalizes that result
and shows that when there are prior sales, there is always a range over
which increasing the stiffness of tort penalties has the perverse effect. Part
[1l discusses the factors that influence the magnitude of the effect and
argues that the effect is very likely widespread because it can occur even at
low penalty levels. Part IV extends the basic result to a more complex
world that uses a negligence standard. Part V discusses avenues for further
research, including several potential solutions to the perverse effect of high
liability awards.

I. A SiMPLE NUMERICAL EXAMPLE OF THE PERVERSE EFFECT

The perverse effect of stiffer tort penalties in products liability cases
can be made more concrete through a simple numerical example. Consider
the decision whether to continue to produce widgets in a strict liability
regime. Assume that the manufacturer concludes that there is a 10%
chance that widgets are dangerous, in which case previously sold widgets
will cause $4 million in harm. Also, assume that if the manufacturer con-

3. To simplify the discussion, I assume that the actors are risk neutral. Although this
assumption is not necessary to derive the principal results, it substantially simplifies the mathe-
matics. | also assume that the decision whether to continue production is made on the basis of
the manufacturer’s expected net equity. That is to say, the manufacturer will continue pro-
duction when its expected equity is higher if it continues; otherwise, it will cease production.
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tinues production, it will earn a $1 million profit.! Furthermore, if the
manufacturer continues to produce and sell widgets, and if the widgets are
dangerous, an additional $16 million in harm will occur. Assuming that
the manufacturer is liable for the full amount of the harm caused by its
widgets and has enough equity so it will not be bankrupt if its widgets are
dangerous—at least $19 million when it makes the decision—the equity-
holders will cease production.’

Alternatively, assume that the manufacturer’s equity is only $12
million when it makes the decision. If the manufacturer ceases production,
and if its widgets are not dangerous, the manufacturer's equity will be $12
million; but if the widgets are dangerous, the manufacturer's equity will be
$8 million after paying its liability. Because there is a 90% chance that its
widgets are not dangerous, the manufacturer's equity has an expected value

4. 1 ignore considerations relating to the time value of money because such considera-
tions would complicate the exposition.

5. That the manufacturer will cease production if it has at least $19 million of equity can
be seen as follows: If the manufacturer ceases production, and if its widgets are not dangerous, the
equity will be the original $19 million. But, if the widgets are dangerous, the equity will be $15
million. Because there is a 90% chance that the widgets are not dangerous, the manufacturer’s
equity has an expected value of $18.6 million—that is, (0.9 x $19 million) + (0.1 x $15 million).
If, however, the manufacturer continues production, then its equity will be $20 million if its
widgets are not dangerous and $0 if they are dangerous. Thus, if it continues production, the
manufacturer’s equity has an expected value of $18 million ((0.9 x $20 million) + (0.1 x $0)),
which is $600,000 less than its expected value if production ceases. Thus, the manufacturer will
cease producing widgets. The result is illustrated in the following table:

__Cease Production Continue Production
$ millions | probability | $ millions | probability
Not Dangerous 19 09 20 0.9
Dangerous 15 0.1 0 0.1
Expected Value 186 18

Although the manufacturer might now wish that it had never started production, the deci-
sion to begin production might have been rational when made, as illustrated by the following
example. Assume that when the manufacturer first began to produce widgets, it thought there
would be a 50% probability that the current situation—a 10% chance that the product is dan-
gerous—would exist, and a 50% probability that the manufacturer would definitely know that
the product was safe. Assuming further that, as expected, the manufacturer broke even on sales
until this point. Thus, if the product had proven to be safe, the manufacturer would have earmed
a $1 million profit. Because there was a 50% chance of this occurring, this possibility had an
expected value of $500,000. This value exceeds the manufacturer’s $400,000 expected cost of
producing widgets if it had not already been proven safe, which had an expected cost of $200,000
when production first began. Thus, by beginning widget production, the manufacturer increased
the expected value of its equity by $300,000.

of $11.6 million.® If, however, the manufacturer continues production, and
if its widgets are not dangerous, it will have $13 million of equity; but‘ if
they are dangerous, it will be bankrupt. Thus, if the manufactursr contu?-
ues production, its equity has an expected value of $11.7 million, which is
$100,000 more than if production ceases. Thus, because the manufacturer
has a $100,000 expected gain by continuing production, it will keep its
widgets on the market.®

If the penalty were smaller, however, the manufacturer might make a
different decision. Assume, for example, that the manufacturer has to pay
only 70% of any harm caused by its widgets. In that case, the manufacture’r
will have $9.2 million of equity if it ceases production and the product is
dangerous.9 If its widgets are not dangerous, the manufacturer will still
have $12 million in equity. Because there is a 90% chance that its widgets
are not dangerous, the manufacturer’s equity, if it ceases production, has an
expected value of $11.72 million.”® If, however, the manufacturer contin-
ues production, it has a 10% chance of losing this equity and a 90% chance
of having $13 million in equity. This has an expected value of $11.7
million," which is $20,000 less than the expected value of the manu-
facturer’s equity from ceasing production. Thus, because the manu-

6. The expected value of the manufacturer's equity if production ceases is calculated as
follows: Expected Value (Ceasing) = (0.9 x $12 million) + (0.1 x $8 million) = $11.6 million.

7.  The expected value of the manufacturer’s equity if production continues is calculated
as follows: Expected Value (Continuing) = (0.9 x $1 3 million) + (0.1 x $0) = $11.7 million.

8. The result is illustrated in the following table:

"Cease Production Continue Production
$ millions | probability | $ millions | probability
Not Dangerous 12 09 13 09
Dangerous 8 0.1 0 0.1
Expected Value 11.6 7

9.  Ifits widgets are dangerous, the manufacturer will pay $2.8 million—70% of the total
harm of $4 million. Because the manufacturer has equity of $1 2 million, it will have $9.2 million
after it pays the judgment.

10. The expected value of the manufacturer’s equity if production ceases is calculated as
follows: Expected Value (Ceasing) = (0.9 x $12 million) + (0.1 x $9.2 million) = $11.72 million.

11.  The expected value of the manufacturer’s equity if production continues 1s calculated
as follows: Expected Value (Continuing) = (0.9 x $1 3 million) + (0.1 x $0) = $11.7 million.
This is exactly the same as in note 7, supra, because the manufacturer is bankrupt if production
continues and the product is dangerous, regardless of whether the penalty is 100% or 70% of any
harm.
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facturer would have a $20,000 expected loss by continuing, it will discon-
tinue widget production.'

The example, therefore, illustrates that increasing the severity of tort
penalties does not always either increase deterrence or have no effect on
the level of deterrence—the two possibilities recognized in the existing
literature. Instead, raising the severity of tort penalties from 70% to 100%
of any harm caused reduces deterrence: the manufacturer will continue
producing widgets when the tort penalty requires full compensation,
whereas it would have stopped producing widgets had the penalty been
only 70%. This counterintuitive result, whereby stiffer tort penalties
encourage manufacturers to produce potentially dangerous products that
they would have otherwise withdrawn from the market, is an example of
the perverse effect.

II.  STRICT LIABILITY

This part generalizes the result set forth in the previous example:
When there are prior sales, there is always a range within which increasing
the stiffness of tort penalties produces the perverse effect. This is done in
several steps. First, this part sets out the general problem of a manufacturer
considering whether to continue producing a potentially dangerous
product. Second, this framework is used to show that if there are no prior
sales, then increasing the severity of tort penalties will discourage the
production of riskier products until the point of bankruptcy is reached.
After this point, there is no additional deterrent effect from raising
penalties. Third, this same framework is used to show that when there are
Prior sales, the perverse effect will occur over a range as tort penalties
increase.

To illustrate the perverse effect, this part presents the problem of a
corporation manufacturing a product that might be dangerous.” The
probability that the product is dangerous, p, evolves over time as expe-

12.  The result isillustrated in the following table:

Cease Production Continue Production

$ millions | probability | $ millions probability
Not Dangerous 12 0.9 13 0.9
Dangerous 9.2 0.1 0 0.1
=‘Egected Value 11.72 11.7

13. I say “might™ because | focus on the time before anyone really knows whether the
product is dangerous.
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rience increases and evidence is collected and evaluated. In the face of this
uncertainty, the manufacturer must decide whether to continue or cease

producing the product.'*

A. The General Problem

Consider a manufacturing company that has equity with a net value of
E.” If the manufacturer continues to produce, it will earn the profit from
further production, G. If the product turns out not to be harmful, it will
keep its original equity plus the profit from further production. If, however,
the product is harmful, it will produce harm, H,' and a liability award will
be assessed against the manufacturer of 8H, in which 0 is a measure of the
stiffness of tort penalties. If the liability award is equal to the harm (6 = 1),
compensation is complete. If the liability award is less than the harm (8 <
1), compensation is incomplete; and if the liability award is more than the
harm (8 > 1), compensation is more than complete. Thus, the higher 0 is,
the stiffer the liability regime becomes. Because the firm'’s probability of
being held liable is p, the firm’s expected liability, assuming it continues
production, is pOH. Thus, the firm's expected equity from continuing
production, C, is given by:

(1) C =E + G - pbH.

If the manufacturer decides to discontinue production, it will not eam
the profit from further sales. Nonetheless, with strict liability, the
manufacturer will be liable for any harm caused by prior sales. Thus, if the
product is dangerous and production ceases, there is less harm than if
production continues because the firm does not scll the additional units.

14. In order to simplify the mathematics, [ assume throughout this Article that there is
only one date at which production can be stopped and that production, once discontinued, can
never be restarted.

15. The value of the equity, E, is calculated before subtracting any liabilities due to the
inherent dangerousness of the product, but after subtracting any other liabilities the firm might
have. This simplification does not precisely follow the law, which, in bankruptcy, treats tort
creditors on par with unsecured creditors. See BAIRD, supra note 1, at 79-87 (describing the
treatment of lawsuits and subsequent judgments arising in bankruptcy law); David W. Leebron,
Limued Liability, Tort Victims, and Creditors, 91 COLUM. L. REV. 1565, 1637 {1991) (stating that
“{tlhe holders of unsecured debt share pro rata with tort victims”). Adjusting the model to treat
tort creditors on par with unsecured creditors would not change the principal results. However,
it would substantially complicate the mathematics, thereby obscuring the intuitton.

16.  Tosimplify the discussion, | make the unrealistic assumption that G is independent of
whether the product is actually harmful. The model could be adjusted to account for a lower
value of G when the product 1s harmful by increasing H to reflect the reduction in G.
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Considering this smaller harm, H,, the firm's expected net equity from
discontinuing production, D, is given by:

(2) D = E - p6H,.

Accordingly, the decision whether to continue production will depend
upon whether C (equation 1) is larger than D (equation 2). If C is greater
than D, the manufacturer will continue production; otherwise, it will stop.
Thus, the expected profit from continuing production, X (the difference
between equations 1 and 2), is given by:

3) X=C-D=G - poH - H).

The profit-maximizing decision is to continue production if X is
positive, otherwise to discontinue it. Accordingly, the firm will continue
production if the gain from additional sales, G, exceeds the expected
liability, p8(H — H,)); otherwise, it will stop.

Equation 3, however, ignores the impact of limited liability on the
decision whether to continue production. The manufacturer's expected
gain from continuing to produce (equation 3) changes in the presence of
limited liability because its components (equations 1 and 2) change. With
limited liability, the manufacturer will pay the lesser of the judgment
against it or its total equity. Thus, if the manufacturer continues pro-
duction and the product is dangerous, it will pay the lesser of its assessed
liability, OH, and the sum of its equity when it chose to continue, E, and its
profits from continuation, G.” Thus, the expected equity from con-
tinuing is:

(4) C =E + G - pmin(E + G, 6H).

Similarly, if the manufacturer discontinues production and the
product is harmful, the manufacturer will pay the successful tort claimants
the lesser of their claim, 8H,, and its equity, E. Thus, the manufacturer’s
expected equity from discontinuing production is given by:

(5) D = E - pmin(E, 6H,) .

17.  Thus, the Article assumes that the fitm can intentionally extemnalize at least some risk.
If 1t cannot, because consumers are as knowledgeable of the risks as are the firm's employees, the
model would not apply.

It therefore follows that with limited liability, the expected gain to
equityholders from continuing production (the difference between equa-
tions 4 and 5) can be written as follows:

(6) X=C-D-=( - p)G - plmin(E, H - G)
~ min(E, 8H))] .

Once again, the profit-maximizing decision is to continue production
if X is positive and to cease production if X is negative.

B. No Perverse Effect

Before examining the situation in which the perverse effect occurs,
consider the situation in which it does not occur. When there are no prior
sales (H, = 0), the traditional view of stiffer penalties is accurate: increasing
tort penalties discourages the production of less risky products until the
defendant’s wealth would be exhausted.'” Once this point is reached, stiffer
penalties have no additional deterrent effect.

That result is established as follows: If there are no previous sales, the
firm's equity if it ceases production, D (equation 5), is equal to E, which is
independent of 6. Thus, the expected gain from production (equation 6)
becomes:

0] X = (1 - p)G - pmin(E, H - G).

In examining equation 7, there are two cases to consider depending
upon the value of 8. These two cases are ordered by increasing values of 6.

1. Two Cases

Case I: The fimm is never bankrupt:” E >0H-G.

For small values of 6 (0 < (E + G) / H), the firm will not be banktupt
if the product is dangerous. When the firm can pay the full liability if the
product is dangerous, equation 7 becomes:

(8) X = G - p6H.

18. The idea is that higher tort penalties eliminate the riskiest products that would have
been produced if penalties were lower.

19. When the fair market value of the firm's debts exceeds the fair market value of its
assets, the firm 1s bankrupt. See BAIRD, supra note I, at 66 n.73.
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The assumption that the liability will not bankrupt the firm does not
imply that the firm will produce the product. Whether the firm begins
production depends upon the sign of equation 8: if equation 8 is positive,
the firm will begin production; if it is negative, the firm will not. Because
equation 8 is a decreasing function of 0, there is a single critical value of p,
call it p’, that is the highest value of p for which production will occur.
That is to say, production will occur for all values of p below p’, but for no
values above p’. Thus, the effectiveness of a liability system can be
measured by p’. As p’ decreases, more potentially dangerous products are
deterred. Setting equation 8 equal to O and solving for the critical value of

b, yields:
9 pe) = S
p'(@) =

where 0 in parentheses indicates that the critical probability is a function
of 6.

Because the denominator in equation 9 is a multiple of 8, the critical
value of p is a decreasing function of 0: as 0 increases, p’ falls. For very low
values of 0, p’ is greater than 1. Because probabilities cannot be larger than
1, for very low values of 0, the firm will begin production even if it is
certain that the product is dangerous. However, as 0 increases, p' will fall
below 1, and it will continue to fall as 8 increases. For values of 0, such
that p’ is less than 1, higher penalties cause the firm not to produce less
risky products that the firm would have produced with lower penalties.
Thus, in Case 1, higher penalties encourage the manufacturer to withdraw

less dangerous products from the market.”
Case F: The firm is bankrupt if it continues production and the

product is dangerous: E < 8H - G.
For larger values of 8 (8 > (E + G) / H), the firm will be bankrupt if

production occurs and the product is dangerous. Thus, for larger values of
0 (BH - G > E), equation 7 becomes:

(10) X = (1 - p)G - pE.

Equation 10 is independent of 0, indicating that the expected value of

producing the product does not depend upon the stiffness of the tort
penalties, but only upon p, G, and E. The product will be produced if
equation 10 is positive; otherwise, it will not be produced.

3

20. Once again, the idea is that the most dangerous products, which would have been on
the market were penalties smaller, will not be produced.

The critical value of p that separates accepted and rejected projects
can be derived by setting equation 10 equal to O, and solving for the
resulting value of p. Thus, the corresponding critical value of p, again

denoted p’, is given by:
G
11) T —
( g E+G
Production will occur for values of p below p'; it will not occur for values

above p'.

2. The Path

Neither Case | nor Case F fully describes what happens as tort
penalties increase; the full picture comes from combining the two cases.
For low values of 8, the manufacturer is in Case I; for high values it is in
Case ' Thus, when there are no prior sales, the path of the critical
probability, p’, as a function of 6, is as illustrated in Figure 1:

1 CE R

Critical
Probability, p’

E+G

—

H
Severity of Penalties, 8

FIGURE 1: THE TRADITIONAL VIEW OF STIFFER TORT PENALTIES

Figure 1 describes the traditional view of the deterrent effect of
. . . 2t . . .
increasing tort penalties.” As tort penalties increase, less risky products are

21. That the path in Figure 1 is continuous can be established as follows: The border
between Cases | and F occurs when 8 = (E + G) / H. The critical probability at the end of Case |
is given by substituting that value for 8 into equation 9. the equation for the critical probability

in Case 1:

p ¢

Because the critical probability at the end of Case | equals the critical probability through-
out Case F (G [ (E + G)), the path is continuous.
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removed from the market. Once the defendant’s wealth would be
exhausted if the product were dangerous, then further increasing penalties
has no additional deterrent effect.

C. The Perverse Effect

This section shows that the perverse effect occurs when the
manufacturer has made prior sales. When there are prior sales, there is a
range over which stiffer tort penalties will encourage the manufacturer to
continue to produce riskier products that it would have withdrawn with

less stiff penalties.

The previous section examined the special case in which there were
no prior sales of the product (H, = 0). In this section, I return to the
general case in which H, is positive. In examining equation 6, the general
equation for the expected gain from continuing to produce a possibly
defective product for a manufacturer with limited liability, there are four
cases to consider depending upon the value of 6. These cases are ordered

roughly by increasing values of 6.
1. Four Cases

Casel: The firm is never bankrupt: E > 6H - G, 6H, .

For small values of 8, the firm will never be bankrupt. When the firm
can pay the liability in full if the product is dangerous, regardless of its
decision to continue or cease production, the expected gain from con-
tinuing production is unchanged by the introduction of limited liability.
Thus, equation 6 reduces to equation 3—-the equation without limited
liability.

Setting the net gain in equation 3 equal to 0, and solving for the
critical value of p, yields:

(12) p'@) = e

6(H - H)

As before, p’ is a decreasing functionof 6. For very low values of 6, the
firm will always continue production because probabilities are bounded above
by 1. As 0 increases beyond this range, stiffer penalties will reduce the
critical value of p. Thus, in Case I, the standard view holds: higher penal-
ties discourage production of less risky products.

If 0 is large enough such that the firm will be forced into bankruptcy if
the product is harmful, the firm’s expected gain from continuing pro-

duction cannot be reduced to equation 3. Obviously, when 0 is very large,
the firm will be bankrupt if the product is dangerous, regardless of whether
it continues or ceases production. This is Case IV.* However, for inter-
mediate values of 0, assuming the product is dangerous, the firm will be
bankrupt either if production continues but not if it ceases, or alternatively,
if production ceases but not if it continues. As 6 increases, the question
whether the firm first becomes bankrupt when it continues or ceases
production distinguishes Case 1l and Case 111.

Case II: The firm is bankrupt if and only if the product is dangerous
and production continues: 6H -G > E > 6H,.

The second possibility is that if the product is dangerous, the firm can
pay the full award if it ceases production, but not if it continues
production. The assumption that the entire liability award can be paid if
the product is dangerous and production ceases implies that E > 6H,. The
assumption that the firm will be bankrupt if the product is dangerous and
production continues implies that E < 6H - G. Therefore, the expected
gain from continuing production (equation 6) can be written as:

(13) X =C-D=( - pG - p(E - 6H,).

For values of 0 such that the firm is in Case Il, the expected gain from
continuing production (equation 13) is a decreasing function of p. Thus,
there is once again a single value of p that represents the highest value for
which production will continue. Setting equation 13 equal to 0 and
solving for the critical value of p, yields:

G
G + E - 6H,

Because G and E in equation 14 are independent of 6, whereas 6H, is
an increasing function of 6, p’ is an increasing function of 0, indicating
that as penalties become stiffer, production will continue for riskier
products. Thus, the perverse effect occurs in Case II: stiffer penalties
encourage manufacturers to keep producing riskier products that they
would have withdrawn from production if penalties were lower. The
intuition behind this result will be discussed after describing the remaining
cases and the different possible paths for p’ as a function of 6.

Case l1I: The firm is bankrupt if and only if the product is dangerous
and production ceases: 6H-G < E<®8H,.

(14 p®) =

22. Seeinfrap. 111.




