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I. Introduction

When corporations cause large harms, the public frequently demands direct punish-
ment of the responsible individuals.! There also appears to be a greater willingness
by courts to impose sanctions on individual employees.? Evidently, society often be-
lieves that punishing a corporation alone is not enough.

These observations raise the question of whether, from the perspective ot the eco-
nomic theory of deterrence, it is socially desirable to punish employees when cor-
porations themselves face liability. This article will explain why publicly imposed
sanctions on employees may be beneficial. In essence, the reason is that the magni-
tude of public sanctions—hnes and imprisonment—may exceed the highest sanc-

"Both authors also are athliated with the Natonal Bureau ot Economic Research. Polinsky's research was
supported by the John M. Olin Program in Law and Economics at Stanford Law School. Shavell’s research
was supported by the National Science Foundation (grant SES-911-1947). An earlier version of this art-
cle was presented at the first annual meeting of the American Law and Economics Association in Champaign-
Urbana, lllinois, May 24-25, 1991. Helptul comments were reccived from Jennifer Arlen, Cyrus Chu, Michael
Davis, Reinier Kraakman, Jonathan Macey, Daniel Rubinfeld, Edward Sherry, Alan Sykes, and an anonymous
referce.

'See. tor example, Cathy Trost “Bhopal Disaster Spurs Debate Over Usefulness of Criminal Sanctions in
Industrial Accidents,” Wall Street Journal, January 7, 1985, p. 14, where it is stated: *. .. the idea of applying
criminal laws to corporate executives is getting increased attention world-wide. The impetus is the mass poi-
soning in Bhopal, India, where more than 2,000 people died after a Union Carbide Corp. plant accidentally
released a cloud of deadly gas.”

2Cohen (1991, p. 268) observes that “. . . current sanctions against individual offenders are likely to be more
punitive than in the past.” Segerson and Tietenberg (1992, p. 179) conclude that “individuals, both corporate
employees and officers, have become more common targets for penalties” (footnote omitted). See also Eric
Weiner, “Criminal Charges Against Managers Send a Message On Airline Safety,” New York Times, July 29, 1990,
p- 4E, and David Stipp. “Environmental Crime Can Land Executives in Prison These Days,” Wall Street fournal,
September 30, 1990, p. Al. By employees, we mean to include officers and managers, as well as lower-level
workers.
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tions that a firm itself can impose on its employees; therefore, the threat of public
sanctions can induce employees to exercise greater—and socially more appropriate—
levels of care than they otherwise would. To the extent that employees face public
sanctions, however, a firm’s liability should be reduced; if liability were not lowered,
the price of the firm’s product would exceed the social cost of production.

The remainder of this introduction amplifies the points made in the preceding
paragraph.

If firms are made strictly liable for their harms, they will design rewards and pun-
ishments for their employees that will lead employees to reduce the risk of causing
harm, since firms will want to reduce their liability payments. Moreover, the prices
of firms’ products will be appropriate because they will be paying for all of the harms
that result from production.

Yet even if a firm is strictly liable, it may not be able to induce its employees to take
appropriate care because of its limited ability to discipline them: the effect of dis-
missal is limited by the presence of alternative opportunities for employees, and the
threat of suit by the firm against its employees 1s limited by the assets that the em-
ployees have at stake. In particular, suppose that the highest penalty that a firm can
impose on an employee is less than the harm his actions may bring about. Then the
employee’s incentive to reduce the risk generally will be too small. In other words,
even though the firm is strictly liable, the employee’s level of care will be inadequate.
(However, given this suboptimal level of care, the firm will charge the socially appro-
priate price for its product because it will be paying for all of the harm that results.)

Now suppose that the state can impose a financial penalty—a fine—on an em-
ployee in excess of what a firm can impose. The motivation for this assumption 1s
that, in practice, the state can more easily collect criminal fines than firms can obtain
civil judgments.’ Notably, the state can and often does impose a criminal fine with a
jail term as the alternative if the fine is not paid. In such a situation, an individual
has a strong incentive to obtain funds to pay the fine; to do so, he may be willing to
exhaust his wealth and to borrow from friends and relatives. In contrast, it would be
unusual for an individual facing a civil judgment to go to jail if he does not pay the
judgment. Although a legal action may be brought against him to obtain his assets,
the action will not be successful unless the assets can be located by the party seeking
them, which may be ditficult. Moreover, the individual does not tace the risk of going
to jail it he fails to borrow funds to pay a civil judgment.!

If, for the above reasons, the state can impose a financial penalty on an employee
in excess of what a firm can impose, then employees will be induced to take more
care than they otherwise would, improving social weltare.

3In addition, the state—but not a firm—may be able to prohibit an employee from practicing his profession
in the future, thereby denying the employee some of the financial rewards from his investment in human
capital. For example, after an oil spill the state could revoke a tanker captain’s license, but the captain’s em-
ployer could not prevent the captain from working for another firm in the future.

"The points made in this paragraph derive from institutional facts rather than economic logic. In theory,
an individual could be put in jail if he fails to pay a civil judgment (indeed, the use of “debtors’ prisons” was
once common in England). To the extent that firms can obtain employees’ assets as easily as the state, the force
of our argument for state-imposed fines on employecs is diminished. However, our analysis of state-imposed
imprisonment would not be affected (presuming, of course, that firms cannot put employees in jail).
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When employees face the risk of fines, they naturally will demand higher compen-
sation from firms, everything else being equal. In effect, this will cause firms to pay
fines in the form of higher wages. It should not be surprising, therefore, that the
level of liability that is optimal to impose on a firm is the harm caused less the fine
paid by the employee. In other words, the sum of the employee’s fine and the firm’s
liability should equal the harm. This will lead the firm to price its product so as to
reflect the harm that results. If the firm’s liability were not reduced by the employee’s
fine, the price of the product would be too high and consumption would be unde-
sirably discouraged.

Note too that it is in a firm’s interest for its employees to be subject to fines when,
as we have been assuming, the firm is limited in its ability to discipline employees.
This is true even though the firm will have to pay higher wages in order to compen-
sate employees for the risk of paying fines. The reason firms prefer that fines be
imposed is that fines lead employees to take more care, making their choice of care
closer to the socially optimal level of care. This implies that the sum of the cost of
taking care and the expected harm falls. Since the firm pays this sum (through em-
ployee compensation and firm liability), the firm’s costs fall.

Even it employees face fines, they may not be led to exercise socially optimal levels
of care, for the state also is limited in the fines that it can extract: the state cannot
obtain more from an employee than his present and future assets. Consequently,
fines may not be able to induce an employee to take optimal care. Consider, there-
fore, the possibility that the state can impose nonmonetary sanctions on employees—
imprisonment—in addition to fines.

We will show that if the social cost of imprisonment is sufficiently low, then it is
socially desirable to subject employees to that type of sanction in order to induce
them to take greater care. When imprisonment is used, the optimal level of liability
on the firm will turn out to be the harm plus the social cost of imprisonment less the
private disutility of imprisonment (and any fines that are imposed).

In the discussion to this point, it has been assumed that liability is imposed on a
firm and a public sanction is imposed on an employee on a strict liability basis—that
is, whenever an accident occurs, regardless of the employee’s care. An alternative
standard of liability is the negligence rule, under which a party is liable only if some
standard of care is not met.

It will be shown that the negligence rule should govern sanctions on employees
but not liability on firms. For reasons to be explained (having to do with the sharp-
ness of the incentive to take care under the negligence rule), a negligence rule can
induce employees to take higher levels of care than they would under strict liability,
and this is beneficial when the penalty that can be imposed on the employee is hm-
ited. However, because employees will meet the standard of care applicable to them,
they will not be found negligent and will not actually have to pay anything (in the
absence of errors). Therefore, it is necessary to continue to use the strict liability rule
with respect to firms so that product prices will reflect all social costs, including the
harm. Moreover, since employees will not be paying anything, the optimal level of
hability on firms equals the full harm.

Section II of the article discusses a numerical example illustrating many of the
points just discussed. Section III presents a model of employee and firm behavior
which is used in sections IV through VI to evaluate the desirability of imposing sanc-
tions on employees given that firms are strictly hiable. Section VII considers how our
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analysis is affected it firm liability and employee sanctions can be based on negli-
gence. Section V111 discusses several interpretations and extensions of the analysis,
including the firm’s use of an “efficiency wage” to induce employees to take more
care, and the appropriateness of imposing punitive damages on firms.’

II. Numerical Example

The example in this section will illustrate the main results of our analysis assuming
that firms and employees are strictly liable and that the state can impose a fine on
employees. An employee is assumed to have a simple choice about care—either he
does not take care or he takes care (in the formal model, care is continuously vari-
able). Furthermore, employees and firms are assumed to be risk neutral.

Suppose that an accident that will cause harm of $500,000 will occur with a prob-
ability of .04 if an employee does not take care and with a probability of .01 if the
employee does take care. Thus, if an employee does not take care, the expected harm
is $20,000 (= .04 x $500,000), and if he does take care it is $5,000. Assume that an
employee’s cost of taking care is $2,000. Clearly, it is socially desirable tor care to be
taken since taking care reduces the expected harm by $15,000 (= $20,000 —
$5,000).

For simplicity, assume that the only input in the firm’s production process is em-
ployees’ labor and that the disutility of work to an employee is equivalent to $30,000.
Let an employee’s output per year be | unit of the product sold by the firm, so the
direct cost of production is $30,000 per unit, the disutility of work. In addition to
this production cost, if an employee takes care there is the $2,000 cost of care
and the $5,000 expected harm; the total social cost of the product then is $37,000
(= $30,000 + $2,000 + $5,000). 1deally, therefore, an employee will take care, and
the price of the product will be $37,000 per unit. However, if an employee does not
take care, the expected harm is $20,000, so the total social cost of the product is
$50,000 (= $30,000 + $20,000).

Now consider the compensation package that will be offered to an employee by a
firm when the firm is strictly liable for $500,000 in the event of an accident and the
state does not impose fines on employees. Assume, for simplicity, that the greatest
penalty the firm can impose on an employee if an accident occurs is the denial of the
employee’s wages. Because the firm’s unit costs will be lower if employees take care
(see below), the firm will want to impose such a penalty if an accident occurs in order

®In a recent, independently written article. Segerson and Tictenberg (1992) discuss several reasons why it
might be socially desirable for liability to be imposed directly on employees. One of their reasons is in essence
that emphasized in our article, but it is not as fully developed as here (for example, they do not consider the
eftect of liability on product prices, nor the point that firms themsclves will be better off if liability is imposed
directly on employees). Other studies of liability for corporate harms include Arlen (1992), Arlen and Carney
(1992), Chu and Qian (1992), Coftee (1981), Cohen (1991, 1992), Kornhauser (1982), Kraakman (1984), New-
man and Wright (1990). and Sykes (1981, 1984). The focus of these articles differs from ours. For example,
Kraakman emphasizes the allocation of risk between managers and their employer, as well as the possibility
that the corporation’s assets are inadequate to pay for the harm; and Newman and Wright derive the optimal
level of liability in a principal-agent setting, assuming that liability is imposed solely on the principal. In addition,
Parker (1989) provides a general, economically oriented overview of criminal sentencing policy for organiza-
tions. Also of related interest are articles that consider harms caused by ecmployees to their corporation (such
as through employee shirking or employee theft) rather than to third parties. See, for example, Shapiro and
Stiglitz (1984) and Dickens ct al. (1989).
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to give employees the greatest incentive to take care. Thus, an employee will receive
nothing if an accident occurs.

Let w represent an employee’s wage if there is no accident. A firm has to guarantee
that an employee’s expected compensation net of his cost of taking care is $30,000,
to induce the employee to work.® Thus, if an employee takes care, w must be such
that

9% — $2,000 = $30,000; (1)

solving for w gives $32,323.

However, it is easy to see that the prospect of losing $32,323 it an accident occurs
does not provide enough of an incentive to an employee to take care. For if the
employee does not take care, his expected wage is

.96($32,323) = $31,030, (2)

which exceeds his expected wage (net of his cost of taking care) if he does take care—
$30,000. Thus, a firm’s use of even the largest possible internal sanction—the denial
of an employee’s compensation—is not sufficient to induce the employee to take care.
Given that an employee does not take care, w must be such that .96w = $30,000, or,
solving for w, $31,250.

Because a firm pays an expected wage of $30,000 to an employee and, in addition,
faces expected liability costs of $20,000 (the $500,000 harm occurs with a probability
of .04 since employees do not take care), the firm must charge $50,000 for its product
in order to cover its costs. Given that employees do not take care, this amount reflects
the total social cost of the product. Thus, when firms are strictly liable for harm and
the state does not fine employees they will not take care, but the price of the product
will be socially appropriate, given employees lack of care.

Next assume that the state can impose fines on employees if accidents occur, be-
yond the penalties that firms can impose on employees. Suppose that each employee
has assets of $100,000 that he can be made to pay in a fine (but that a firm cannot
obtain). Then employees can be induced to take care. To see this, let the fine be the
full $100,000 and continue to assume that firms do not pay employees anything if
an accident occurs. If an employee does take care, his wage w must satisfy

99w + .01 (—$100,000) — $2,000 = $30,000. 3)

Solving for w gives $33,333. If the employee were not to take care, his expected wage
then would be

96($33,333) + .04(— $100,000) = $28,000. (4)

Thus, given the loss of wages and the fine, it is in the employee’s interest to take care.

A firm’s expected wage payment to an employee now is .99 ($33,333) = $33,000.
This payment can be decomposed into three parts: $30,000 to compensate the em-
ployee for the disutility of working; $2,000 to compensate the employee for the cost
of taking care; and $1,000 to compensate the employee for the risk of being fined
(= .01 x $100,000). If, in addition, the firm were made strictly liable for the entire

SIn this example, it can be shown that the firm would not want to give an employee expected net wages
exceeding $30,000—an efficiency wage—in order to induce him to take care. For a discussion of efficiency
wages in the context of our analysis, see comment (a) in section VIII,
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$500,000 harm when an accident occurs, it would face expected liability costs of
$5,000 (= .01 x $500,000). Thus, to cover its expected wage and liability costs, the
firm would have to charge $38,000 for its product—more than the total social cost
of the product when employees take care, which was seen to be $37,000.

This socially excessive price results from the fact that the firm is being made to
pay more than the harm it causes. The firm pays the full harm directly, because it is
strictly liable for $500,000. But the firm pays an additional amount indirectly, by
having to compensate employees for the risk of being fined. Because fines are
needed to induce employees to take care, the problem of a socially excessive price is
best solved by reducing the firm’s liability by the amount of the employees’ fines.
Thus, in the example, the firm should be liable for $400,000 instead of $500,000,
since the employee pays a fine of $100,000. Then the firm’s expected liability costs
are $4,000 instead of $5,000, and the firm’s total costs are $37,000 instead of
$38,000.

Finally, note in this example that it is in the firm’s interest for its employees to be
subject to fines even though the firm has to compensate them for bearing this risk.
If employees are not subject to fines, we saw that they will not take care and, as a
result, the firm’s total expected wage and liability cost is $50,000. If employees are
subject to fines, the firm’s total expected wage and liability cost is $38,000 if the firm
remains liable for the full harm, and $37,000 if the firm’s level of liability is sct op-
timally (reduced by the amount of the employee’s fine). By inducing employees to
take care, the fine lowers the firm’s liability costs more than it increases the firm’s
wage cost.

II1. The Model

Risk-neutral firms hire identical, risk-neutral employees to produce a product.” Em-
ployees are the only individuals in the model. Each employee suffers disutility from
working and produces one unit of the product per period that he works. The em-
ployee also selects a level of care; the higher is the level of care, the lower is the
probability of an accident that causes harm to others.? Let
disutility of work per period; £ > 0;

x = level of care of an employee per period;

px) = probability of an accident per period; p'(x) < 0; p”(x) > 0;

h = harm if an accident occurs.
Each employee is assumed to consume the same amount of output, and thus the
amount that he produces. When we speak of employees in their capacity as con-
sumers, we will refer to them simply as consumers. Define

g = level of output per employee;
u(g) = utility of a consumer from ¢; u’(q) > 0; u"(g) < 0.

il

"T'he implications of risk aversion for our analysis are discussed in comment (b) in section VIIL.

*In order to focus on the problem of limited collectible assets of employees, we are abstracting from the fact
that, in practice, the probability of an accident often depends on the decisions of many employees, either
working together or in sequence. For example, the probability of a supertanker running aground and spilling
oil may be a function of the actions taken by the ship’s captain and helmsman as well as the decisions of the
engineers who designed the ship’s guidance system. In practice, any system of firm and employee sanctions
would have to take account of the difficulty of determining which employees were responsible for the accident
and how to allocate liability among them.
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Social welfare is defined to be the utility a representative consumer derives from
output less the disutility of work, less the cost of care, and less the expected accident
costs associated with production. Thus, social welfare is given by

u(q) — glk + x + p(x)h]. (5)

The socially optimal outcome is the level of care x* and the output ¢* that maximize
(5). It is apparent that x* minimizes

k+ x + ploh, (6)
and therefore is determined by the first-order condition
—p'oh = 1. (7

Consequently, ¢* maximizes u(q) — ¢lk + x* + p(x*)h] and is determined by the
condition

u'(g) = k + x* + p(x*)h. (8)

This has the usual interpretation that marginal utility equals marginal cost, which in
the present context is the sum of the disutility of work, the cost of care, and expected
accident losses.

It 1s assumed until section VII that firms are strictly liable when harm is caused by
their employees; that is, firms pay damages regardless of the care exercised by their
employees. Let ‘

d = damages that a firm must pay if there is an accident.’

Firms select the wage that they pay their employees. The wage is assumed to de-
pend only on whether the accident occurs (because firms cannot observe their em-
ployees’ care). Specifically, define
w, = wage if there is an accident;

w, = wage if there is not an accident."
Also, let
y = collectible assets of an employee, exclusive of wages; y = 0.
By collectible assets of an employee we mean the assets that a firm is able to obtain

from the employee. We therefore have the constraints
w, = —yand w, = —y. 9

A firm chooses wages w, and w, to minimize its expected total costs (including
liability costs) per unit of output, for this is necessary to maximize profits. Expected
unit costs are

[1 — px)w, + p(x)(w, + d). (10)

Firms minimize (10) over w, and w, subject to (9) and two additional constraints.
First, an employee’s expected net wage—his expected wage net of the cost of care—
equals his disutility of work £,

(1 — p)w, + pX)w, — x = k. (1)

gDzlmages are assumed to be paid with probability one, since the firm is assumed always to be seen as re-
sponsible for harm. Also, note that it is irrelevant whether the damages are paid to a private plaintift or to the
state (say, in the form of a fine). All that matters to a firm is how much it pays, not who receives the payment.

"One can think of w, as a base wage from which a wage penalty is subtracted in the event of an accident.
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(This constraint is written as an equality because we assume that the firm would not
want to give employees an expected net wage that is more than enough to induce
them to work."") Second, the employee chooses care x to maximize his expected net
wage. Since an employee’s expected net wage is the left-hand side of (11), x is deter-
mined by

—p(w, —w,) = 1, (12)

which has the interpretation that the marginal expected enhancement in the wage
due to a reduction in the likelihood of an accident equals the marginal cost of
care, 1.

Assuming that the firms are in a perfectly competitive industry, the price of the
product will be (10}, since under competition price must equal expected unit cost.
The amount of the product consumed, ¢, therefore will be such that

w'(q) = [1 — plolw, + pixw, + d) = k + x + p(x)d, (13)

where the second equality follows from (11).

The second-best outcome is defined to be the best outcome that can be obtained by a
benevolent dictator who can choose consumption but who can influence care only by
setting wages for employees, where the wages must be suthicient to induce them to
work. Formally, this is equivalent to choosing ¢, w,, and w, to maximize social welfare
(5) subject to the constraints that x is determined by (12) and that w, and w, satisty
(9) and (11).

The following sections analyze the desirability of imposing sanctions on employees
given the existence of liability on firms. It is initially assumed that firms alone are
liable for damages, and then that employees can be sanctioned as well, cither by fines
only or by imprisonment too. Finally, the model is extended to allow for the possi-
bility that firm liability and employee sanctions can be based on negligence.

IV. Firms Alone Are Liable

We first wish to show that the second-best outcome can be achieved by imposing an
appropriate level of damages on firms:

ProrposiTion 1: Suppose that firms alone face liability. If the level of damages d imposed on
forms s equal to the harm h, the second-best outcome will result.

Proor: Substitute (11) into (10), to obtain that a firm chooses w, and w, satisfying (9)
and (11) to minimize £ + x + p(x)h, where x i1s determined by (12). Also, ¢ will be
determined by (13), which is equivalent to #'(g) = k + x + p(x)h. From this it is
apparent that ¢ and x are second-best. Q.E.D.

Let us now investigate the nature of the outcome when damages equal the harm.
Here and below we will refer to wages w, and w, as feasible if they satisfy the con-
straints (9) and (11), where it is understood that x 1s determined by (12).

''See comment (a) in section VIII for a discussion of when the firm would want to give employees an ex-
pected net wage in excess of k (an efficiency wage).
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ProrosiTioN 2: Suppose that firms alone face liability and that the level of damages d imposed
on firms equals the harm h.
(a) Assume that there are feasible wages w, and w, whose difference is h, that is, such that'*

w, — w, = h. (14)

n

Then the firm will choose wages satisfying (14) and the outcome will be socially optimal: x =
x*and ¢ = g*.

(b) Assume, alternatively, that there do not exist feasible wages w, and w, satisfying (14).
Then an employee’s collectible wealth will be taken from him in the event of an accident, that
s,

w, = —Y. (15)
Also, the outcome will not be socially optimal. In particular, the level of care will be too low,
x < x*; (16)
but the level of output will be socially optimal, given the level of care.

Proor: (i) As noted in the proof of Proposition 1, a firm’s problem is equivalent to
minimizing k + x + p(x)h over feasible w, and w,. The unconstrained minimum of
k + x + p(x)h over x occurs when x = x*. Hence, if a firm can obtain x* with feasible
w, and w,, such w, and w, must be best for the firm. But if (14) holds for feasible w,
and w,, x* must be chosen, since then (12) reduces to (7). Also, at x*, it is apparent
that (13) is equivalent to (8), so that the level of output is ¢*. This proves part (a).

(it) To demonstrate part (b), we first show that if (14) does not hold for any feas-
ible w, and w,, then w, — w, < h for all feasible w, and w,. Otherwise, there must
exist a feasible w, and w, such that w, — w, > % (because (14) cannot hold). But if
w, — w, > h, there exist feasible w, and w, such that w, — w, = & by the following
reasoning. As w, falls and an employee continues to choose x according to (12), his
expected net wage falls; similarly, as w, rises and he chooses x according to (12),
his expected net wage rises. Thus, we can raise w, and reduce w, so as to maintain
his expected net wage equal to k; and we can do this until w, — w, = h. This is a
contradiction, so that all feasible wages are such that w, — w, < 4. Thus, using (12),
it follows that (16) holds.

Now assume that w, > —y. Then w, can be lowered slightly and still exceed —y,
and w, can be raised so that (11) is preserved. But this means that alternative feasible

w, and w, can be chosen such that w, — w, is larger, which implies that x can be
increased and thus made closer to x*; this in turn means that £ + x + p(x)h can be
reduced, a contradiction. Hence, at the optimum, w, = —39.

Finally, that ¢ is optimal given x is clear since, from ’(13), g is determined by
u'(q) = k + x + plx)h. Q.E.D.

The condition of interest in Proposition 2 is whether there exist feasible w, and w,
such that (14) holds. Clearly, (14) will be satisfied if an employee’s collectible assets y
exceed the harm A; for then, the wage if an accident occurs w, can be set sufticiently

ZBecause (11) is assumed to hold with equality, it may not be possible to satisfy (14) simply by setting w,
high enough.
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low (as low as —y) so that the gap between w, and w, equals 4. More generally, it can
be shown that (14) will hold if and only if y is sufficiently large'*:

y=[1 — plx*)jh — x* — &k, (17)

where, note, the right-hand side of (17) 1s less than A. Thus, if the employee’s collect-
ible assets are sufficiently low, liability on firms alone will not lead the employee to
take optimal care.

Whether condition (17) holds can readily be determined. For example, if 4 =
$1,000,000, x* = $1,000, p(x*) = .01, and k& = $50,000, the right-hand side is
$939,000. Thus, if the collectible assets of an employee are less than $939,000, he
cannot be induced to take optimal care.

V. Firms Are Liable and Employees Face Fines

Now assume that employees also are subject to fines whenever accidents occur, and
define

[ = fine imposed on an employee if there is an accident; f = 01419
Then the constraint (11) that an employee’s expected net wage equals & becomes

(1 = p)]w, + pix)w, = f) — x = &k, (18)
and the condition (12) determining care x becomes
—p')w, +f —w) =1 (19)

Suppose initially that the state can take no more away from employees than firms
can; that is, assume that

N 20
Then we have

ProposrrioN 3: Suppose that firms are liable and employees face fines, but that the amount
that can be taken from an employee is no greater than the amount that can be taken from him
if he is penalized only by his firm (v.e., (20) holds). Then

(a) social welfare cannot be higher than when firms alone are liable.

(b) The second-best outcome will be achieved if the sum of the fine f imposed on employees
and the damages d imposed on firms equals the harm h; that is, the firm should be liable for the
harm less the employee's fine.

BIf (14) holds for feasible w, and w,, then from (11) we obtain w, = p(x*)h + & + x*. But by (14), w, = w,
+ h, and we know that w, = —y, so that w, = h — y. Hence, p(x*)h + k + x* = h — y, which is equivalent to
(17). On the other hand, let us show that if (17) holds, there exist feasible w, and w, obeying (14). Begin by
choosing w, = —y and w, = —y + &, so that the employee will select x*. Hence, the lefi-hand side of (11) is
[1 = px*)}h — x* — y. If this quantity equals &, (14) is satished; and if the quantity is less than &, say by the
amount §, then it is clear that by raising w, and w, each by 3, the quantity will equal £, and (14) will be satisfied.
In other words, (14) will be satisfied if [1 — p(x*)}h — x* — v < k; but this is equivalent to (17).

H1t would not matter to the employee if, instead of payving a fine to the state, he had to pay the same amount
in liability to a private plainuft.

3In practice, employee liability ordinarily is based on the negligence rule. For simplicity, we are considering
a strict liability rule first (the negligence rule is discussed in section VII below).
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Proor: (i) By Proposition 1, if firms alone are liable and damages are 4, the second-
best outcome is achieved. The outcome when firms are liable and a fine f is imposed
on employees cannot be socially superior to the second-best outcome, since it is still
true that x is chosen by employees, their expected net wage must be &, and the most
that can be taken from them if an accident occurs is y. Hence, part (a) follows.

(i) Assume that f + d = h. Then substituting (18) into (10), we see that the firm
minimizes & + x + p(x)f + px)d = k + x + p(x)h, which is (6). Furthermore, it is
clear that if w, = a and w, = B are feasible for a benevolent dictator, then w, = «
and w, = B + f are leasible for a firm and result in the same x. It follows that the
outcome when firms choose w, and w, must result in the second-best x. Also, g will
be best given x, for u'(q) = k£ + x + p(x)h determines ¢. This proves part (b). Q.E.D.

Next, assume that the state can impose fines on employees in addition to the pen-
alties imposed by firms on their employees. Therefore, assume that some amount
beyond y can be taken from an employee. Let

b = assets in addition to y that the state alone can obtain from an employee;
b > 0.
For simplicity, assume that'’

[=<b, 1
and that the constraint on wages is (9). We then have

ProrosiTiON 4: Suppose that firms are liable and employees face fines, and that the most that
can be taken from an employee exceeds what can be collected from him if he is penalized only by
fas firm. Assume as well that if firms alone are hable, the socially optimal outcome cannot be
obtained (in other words, assume that part (b) of Proposition 2 applies). Then

(a) it is socially desirable for fines to be imposed on employees and for the damages imposed
on firms to equal the harm h less the fine f.

(b) In particular, suppose that there exists an < b for which there are feasible wages w, and
w, such that

w, +f—w,=h (22)

Then firms will choose w, and w, satisfying (22), and the socially optimal outcome will result.
(c) If, however, there does not exist any [ < b such that there are feasible w, and w, satisfying
(22), then it is optimal for the state to set f = b, firms will choose w, = —y, and the outcome
will not be socially optimal because the level of employee care will be too low, x < x*.
(d) Firms prefer that the state imposes the socially optimal fine f and that they face Liability of
h — frather than that employees face no fines and that firms alone face liability of h. This is
because a firm’s unil costs will be lower in the former situation."”

Proor: (i) Assume thatd = 2 — f.
(i) Suppose that there exists an f =< b and feasible w, and w, satistying (22). From
(19), it is clear that x* will be chosen. Also, because d = A — f, a firm will minimize

A more general assumption, which allows for the possibility that f > b, is that f satisties w, — [ =
—(v + b). If we were to make this assumption, the nature of the conclusions would not be
altered because the total amount that an employee could pay still would be y + 5, but the statement of the
propositions and their proofs would become unnecessarily complicated.

A corollary of part (d) is that if employees differ in terms of their collectible assets, firms will prefer to
hire employees with higher collectible assets, everything else equal.



250 Employee punishment and corporate liability

k + x + p(x)h, so that it will select the w, and w, satistying (22). In addition, output
will be ¢*. Thus, the socially optimal outcome will occur. Note also that / must be
positive, for if f = 0, the socially optimal outcome is not achievable, by hypothesis.
(If f < b, it is not unique, since if w,, w,, and f are optimal, so will be w,, w, + €, and
[ + ¢, for any € > 0 such that f + € < b.) This proves part (b).

(ii1) Suppose that there does not exist an f < b such that there are feasible w, and
w, satisfying (22). This implies that the outcome is not optimal, since (22) must hold
for x* to result. It follows that, for any f, w, + /' — w, < h for all feasible w, and w,
by an argument analogous to that given in step (ii) in the proof of Proposition 2.
Hence, x < x* must be true at any f, and therefore at the optimum. Also, by another
argument analogous to one used in step (i) in the proof of Proposition 2, it follows
that w, = —yif a firm seeks to minimize £ + x + p(x)h (which will be true because
liability is 2 — f).

Now let us demonstrate that, given d = A — f, it is optimal for the state to set f =
b. Assume to the contrary that the best f is less than 5 and consider the w, that a irm
chooses given this f (we now know that w, = —y). Observe that if f is raised, the
expected net wage of an employee falls, whereas if w, is raised, the expected net
wage of an employee rises (in both cases assuming x changes according to (19)).
Therefore, f and w, can be raised so that (18) continues to hold. But this means that
at the new f, there is a feasible combination of w, and w, such that w, +
f — w, is larger, which implies that x 1s larger. But since x was lower than x*, the
increase in x must reduce £ + x + p(x)h. Furthermore, given d = h — f, the firm
will want to minimize & + x + p(x)h. Hence, given d = h — f, f < b cannot be
optimal.

Finally, let us demonstrate that the optimal level of lability to impose on the firm
is & —~ f. The second-best problem now is to maximize social welfare (5) subject to
the constraints (9), (21), (18), and (19). But when liability is & — f, it is clear that the
outcome of firm and consumer behavior is such that (5) is maximized subject to (9),
(21), (18), and (19), so that the outcome 1s second-best subject to the additional
constraint that f = b. Yet in the previous paragraph, we showed that if f < b, the
second-best outcome given such an f must be inferior to when f = b. This proves
part (c).

(iv) Part (a) follows from steps (i), (ii), and (iii).

(v) Part (d} also follows from what we have shown. For whend = & — f, a firm’s
unit costs are £ + x + p(x)h, and these are reduced at the optimal f. Q.E.D.

n

VI. Firms Are Liable and Employees Face Fines and Imprisonment

Next, suppose that the state can impose an imprisonment sanction on employees in
addition to a fine; let
¢t = time period of imprisonment; ¢ = 0,

and assume that ¢ represents the disutility of imprisonment to an employee. Assume,
in addition, that there is a cost to society associated with imprisonment; let

a = social cost per unit of imprisonment term; a = 0,
so that a! is the social cost of imprisonment for term ¢. The social cost may be inter-
preted to include the cost of operating prisons as well as the disutility suffered by
individuals who are imprisoned. If the latter disutility is included, then o = 1 (since
the disutility from an imprisonment term of length ¢ is ¢).
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When employees face imprisonment as well as fines, a firm’s problem is the same
as before, but in (18) the second term becomes p(x)(w, — f — t), and (19) becomes
—p' @) w, + f + ¢t — w,) = 1. The social problem now involves the maximization of

u(g) — glk + x + px)(h + ab)], (23)

since when there is an accident, not only does the harm 4 occur, but the social cost
of imprisonment at is borne as well. We have

ProposiTION 5: Suppose that firms ave liable, that employees face fines and imprisonment, and
that in the absence of imprisonment, the highest possible fine would result in inadequate care,
x < x* (in other words, suppose that part (c) of Proposition 4 applies). Then

(a) if the social cost per unit of imprisonment « is sufficiently low, it is socially desivable for
a positive imprisonment term t to be imposed on employees.

(b) When imprisonment is socially desirable, the optimal level of lLiability to tmpose on firms
is the harm plus the social cost of imprisonment, less the fine and less the employee’s disutility
[from imprisonment, h + af — b — L

(c) The firm prefers this situation to not having imprisonment imposed on employees, because
its unit costs will be lower.

Proor: Suppose that @ = 0. Then a positive ¢ is socially desirable because that will
result in an increase in x, making it closer to x*. This follows by essentially the ar-
gument given in the second paragraph of step (iii) of the proof to Proposition 4. By
continuity, it follows that if a is sufficiently low, ¢ > 0 must be socially desirable. That
liability should be & + at —~ b — ¢ follows because, if liability is set at this level, a firm
will set wages so that the resulting x minimizes k + x + p(x)(k + af). Finally, observe
that the minimized value of & + x + p(x) (h + af) must be less than the value of
k + x + p(x)h when f = b and ¢ = 0, for otherwise it would not have been socially
optimal for ¢ to exceed 0. Thus, a firm’s unit costs are lower given the socially optimal

t. Q.E.D.

Note that if « is interpreted as including the employee’s disutility of imprisonment,
so that a = 1, then the socially optimal imprisonment term ¢ could be zero.

Also, observe that when employees face imprisonment as well as fines, the optimal
level of liability on firms could be greater or less than when fines are used alone. In
the circumstances of Proposition 5, if fines are used alone, optimal firm liability is
the harm less the fine, & — b (see part (¢} of Proposition 4). If imprisonment is used
in addition to fines, optimal firm liability has been shown tobe A + ot — b — t =
h — b + (@ — 1)t. Thus, if the social cost of imprisonment is relatively high, « > 1
(as when employees’ disutility is included in «), a firm’s liability rises when impris-
onment is used in addition to fines; but if « < 1, a firm’s liability falls.

The general principle for determining a firm’s liability is clear: the firm should
pay the full social costs resulting from an accident—the harm plus the social cost of
imprisonment—Iless the sanctioning costs borne by the employee—the fine plus the
employee’s disutility from imprisonment.

VII. Liability on Firms and Sanctions on Employees May Be Based
on Negligence

To this point, it has been assumed that firms were made liable and employees were
sanctioned whenever an accident occurred, regardless of the employee’s care. It was
in this sense that firms and employees were said to be strictly liable.
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Now suppose that firm liability and employee sanctions can be based on an em-
ployee’s level of care.” In particular, consider imposing liability on firms and sanc-
tions on employees according to a negligence rule—that is, only if employees do not
take some minimum level of care. Let this minimum level of care, known as the
standard of care, be

% = standard of care under negligence.

Thus, if firm liability is based on negligence, a firm pays damages d when an accident
occurs if and only if x < £. Similarly, if employee fines or imprisonment are based
on negligence, sanctions are imposed on employees for accidents if and only if x <
x. Of course, for a negligence rule to be feasible, it must be assumed that courts are
able to observe the employee’s level of care x.

In this section we will explain why it is socially desirable to make firms lable ac-
cording to a strict lability rule but to impose employee sanctions according to a neg-
ligence rule. This explanation will be relatively informal because much of it builds
on the analysis in sections IV through VI as well as on previous literature analyzing
the negligence rule.

To begin, assume that employees’ care will be inadequate when firms are strictly
hable and employees face fines that depend only on the occurrence of an accident
(in other words, assume that part (¢) of Proposition 4 applies). If this were not the
case—that is, if the socially optimal outcome could be achieved in these circum-
stances—there would be no need to consider basing firm lability or employee sanc-
tions on the negligence rule.

Now suppose that when an accident occurs employee fines are imposed only if
employees are negligent. Because employees will then avoid fines altogether if they
take the amount of care mandated by the standard of care, but will face fines oth-
erwise, they have a strong incentive to satisfy the standard of care. It is well known
from prior analyses of the negligence rule that this discontinuity—the complete
elimination of liability if the negligence standard is met—allows the standard of
care that will be met to be set at a higher level of care than would result under the
strict liability rule." In other words, by basing employee fines on a negligence rule,
employees can be induced to take higher levels of care, which, by hypothesis, is
beneficial.

Next, reconsider the standard of liability applicable to firms, assuming that em-
ployee fines are based on negligence. Strict liability is preferable to negligence for
the following reason. The price of a firm’s product should reflect the expected acci-
dent costs that occur given employees’ care, so that consumers will purchase an ap-
propriate amount of the firm’s product. If firm liability is based on negligence and
firms are not found liable because employees take the required level of care, ex-
pected accident costs will be ignored. But if firms are strictly liable, they will take
accident costs into account in their pricing.®’

""The arguments to be developed below do not depend on whether the wage too is based on employees’
care.

9See, for example, Shavell (1987, pp. 179-182).

2See generally Polinsky (1980) and Shavell (1980, pp. 12—14) on the point that the product price is too low
under negligence but not under strict liability.
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The discussion in the preceding two paragraphs also suggests what the level of
firm hability should be. Since employees will meet the standard of care applicable to
them and therefore will not be liable, it is necessary to make the firm strictly liable
for the full harm when an accident occurs in order for the price to reflect expected
accident costs.?! This result is consistent with the earlier conclusion that a firm’s lia-
bility should be offset by the amount of the fine paid by the employee; there, em-
ployee fines were imposed whenever an accident occurred, whereas now employee
fines are based on negligence and are not actually imposed because employees will
meet the standard of care.

The reasoning used to explain why employee fines should be based on negligence
also applies to imprisonment. By imposing an imprisonment sanction when an acci-
dent occurs only if an employee did not take some minimum level of care, employees
can be induced to take more care than if the sanction is imposed regardless of their
care.

There is an additional argument for basing imprisonment on negligence. The
sanction of imprisonment is socially costly—society incurs the cost of prisons and
loses the benefit of the employee’s labor. Under a negligence rule, the threat of im-
prisonment can be used to induce employees to take more care without actually hav-
ing to imprison anyone. Under the strict liability rule, however, the imprisonment
sanction would be imposed.

Note that if imprisonment is based on negligence, it should be used as a threat
regardless of its potential social cost (pr0v1ded it will not actually be dpplled) and
therefore more liberally than was suggested in Proposition 5, where imprisonment
was implicitly assumed to be based on the strict liability rule.

VIII. Concluding Remarks

This section discusses several extensions and interpretations of the model, and the
significance of the issues raised in the article.

(a) Efficiency Wages

An issue not addressed in the model is that a firm may want to pay a higher wage
than is necessary to attract employees; with a higher wage, the employee will lose
more if he causes an accident, and thus he will exercise more care. Specifically, a firm
will want to pay such a supernormal wage when the extra wage cost is smaller than
the savings in liability payments due to enhanced employee incentives to take care.
Compensation of this sort is known as an efficiency wage in the labor economics liter-
ature, where such wages have been studied in the context of the problem of em-
ployee shirking.#

'However, if there are errors in the operation of the negligence rule (for example, with respect to observing
employees’ care), employees will be found negligent with some probability when an accident occurs; then the
nrm’s liability should be reduced by the fines paid by employees.

#For a survey of the early efficiency wage literature, see Yellen (1984).
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In our analysis, it is possible to show that firms may or may not want to pay an
ethciency wage.? For simplicity, we implicitly assumed that firms would not want to.
However, if firms were to pay efficiency wages, the main conclusions of our article
would not be altered. It would still be true that the level of care of employees could
be inadequate, in which case it may be beneficial for the state to impose sanctions
directly on employees for the reasons we describe.

(b) Risk Aversion

The presence of risk aversion on the part of employees is relevant to our analysis for
several reasons. First, risk-averse employees will tend to exercise more care than risk-
neutral employees, making it less likely, everything else being equal, that public sanc-
tions on employees would be needed. Second, if employees are risk averse, a negli-
gence rule is preferable to strict liability in terms of risk allocation, since under the
negligence rule no risk is imposed on employees when they meet the standard of
care (in the absence of legal error). This reinforces the argument discussed in section
VII for using a negligence rule with respect to employees. Third, risk-averse em-
ployees will want to be insured against liability, raising the question of whether such
insurance is socially desirable. It seems that employees should be permitted to insure
themselves (or to be indemnified by their firms) provided that the sum of the em-
ployees’ liability and the firm’s liability equals the harm. For then, any decision to
purchase insurance by employees will properly balance the beneficial eftect of re-
ducing risk against the detrimental effect of diluting the incentive to take care. (The
same point applies to an indemnification agreement between the firm and the em-
ployee.)

(c) Legal Error

The possibility of erroneous legal decisions about employee behavior generally weak-
ens the argument for imposing employee sanctions, because Jegal errors can lead
employees to act in socially undesirable ways. Notably, if employee sanctions are
based on negligence, the possibility that an employee will mistakenly be found neg-
ligent, even when he has met the standard of care, may lead him to exceed the stan-
dard in order to reduce this risk; consequently, he may take socially excessive care
or may avoid certain activities that are socially worthwhile and profitable for the firm.
Moreover, if the employee is risk averse, these etfects will be magnified.

#Suppose that without an efficiency wage, employees choose a level of care x < x*, in which case w, = -9,
so that the firm’s unit costs are [1 — p(x)]w, + p(x}(d — v). Consider these unit costs as a function of w,, where
x is viewed as determined by w, through (12), which becomes

~p Dw, + ) = 1. (i

Using (i), it is straightforward to show that the derivative of unit costs with respect to w, will be negative when
'+ (1~ py< —p'x'd. (1)

If (ii) is satisfied, the firm will want to increase w,~—that is, use an efficiency wage. When d = &, (i) is x" +

(1 — py < —p'x’h, which is satisfied less often than x" < —p'x’h, which is equivalent to 1 < —p’h, the condition
that x < x*. Thus, the firm may or may not want to pay an efficiency wage even though x < x*.



A.M. PoLINSKY AND S. SHAVELL 255

(d) Punitive Damages and Criminal Fines on the Corporation

In response to the problem of employees taking too little care, it might seem natural
to consider imposing additional liability on the corporation. This liability could take
the form of punitive damages or criminal fines in addition to actual damages. (In
fact, both punitive damages and criminal fines increasingly appear to be imposed on
corporations.) However, a corollary of our analysis is that imposing additional liabil-
ity on the corporation—beyond that necessary to induce the corporation to fully take
into account the actual harm—is socially undesirable.

We showed n Propositions 1 and 2 that if the firm is made strictly liable for the
full harm, it will do what it can to induce employees to take socially desirable care.
Although Propositions 4 and 5 demonstrated that imposing public sanctions on em-
ployees can improve employee care, there is no benefit from imposing additional lia-
bility on the corporation. The corporation already will be encouraging its employees
through internal firm incentives to take as much care as possible (up to the socially
optimal level of care); imposing additional liability on the firm will not improve its
ability to control its employees.?*

Further, it generally is detrimental to make the firm hable for more than the harm.
For if the firm is made to pay more than the harm, it will set the price of its product
above the sum of production costs and expected accident costs; consequently, con-
sumption will be too low relative to the socially desirable level of consumption.

One well-known qualification to the preceding reasoning should be mentioned. If
the firm can escape liability with some probability, then the firm should be made to
pay more than the harm when it is found liable. The level of liability should equal
the harm divided by the probability of being found liable (so that the firm’s expected
liability equals the harm), and this may necessitate imposing punitive damages or
criminal fines on the firm.

(e) Significance of the Problem of Employee Incentives

It was shown in section IV that it employees’ collectible assets are less than the harm
that could result from their actions, imposition of liability on firms alone will not lead
employees to take optimal care. We believe that this problem is likely to be significant
in a wide range of circumstances.

Even the highest-level operating officers of a corporation—the president, the chief
executive officer, the chief operating officer—are unlikely to have a net worth of
several million dollars (except perhaps in very large corporations). Even if they did,
it is not probable that the corporation could obtain that amount from them in the
event of a major accident. Also, middle and lower level managers, who may have
more direct control over decisions that ultimately lead to accidents, can be expected
to have substantially lower collectible assets. More significantly, often the worst pun-

#1This statement presumes that the firm is not using an efficiency wage. However, if the firm is made liable
for more than the harm, the firm might be induced to use an efficiency wage when it otherwise would not, or
to raise its efhciency wage if it already is using one to some extent. Then, increasing the firm’s liability would
lead to greater employee care. (Also, if the firm needs to monitor its employees in order to determine their
care, then increasing the firm’s liability would lead the firm to spend more on monitoring, which in turn would
lead employees to take more care.)
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ishment the corporation can inflict is to fire an employee, and the consequence of
that might be quite limited because of the availability of other employment oppor-
tunities.

In contrast, many potential corporate accidents can result in harms exceeding mul-
tiple millions of dollars, if not hundreds of millions of dollars or more. One only has
to think of examples like the Union Carbide chemical plant explosion in Bhopal, the
Johns Manville Corporation’s asbestos-containing products, the Dalkon Shield ITUD
injuries, or the Exxon Valdez oil spill. Clearly, no employee of the relevant corpo-
rations, including the highest-level officers, had assets anywhere near the resulting
harms. The contrast is evén greater when one considers the assets of lower-level
employees who may be more directly responsible for the harm. For example, the
captain of a supertanker may cause an oil spill resulting in tens or hundreds of mil-
lions of dollars in damage but have collectible assets that are a tiny fraction of the
harm. Or, to pick a less dramatic example, a driver of a passenger bus could easily
cause harm that far exceeds the driver’s assets.

There is another reason to expect that the problem of employee incentives often
may be significant. The preceding discussion implicitly presumed that an employee
responsible for causing harm would definitely be punished in some way by the cor-
poration; then the relevant comparison is between the employee’s collectible assets
and the harm caused. But an employee may reasonably believe that he may not be
sanctioned internally by the firm because the blame for causing the harm might not
be attributed to him (for example, he might be able to conceal his bad act, or he
might be part of a team with respect to which individual responsibilities are dithcult
to establish). Then, to induce the employee to take appropriate care, it is necessary
to raise the internal sanction to make up for the chance of not having to bear it.
Clearly, since this increases the gap between the employee’s collectible assets and the
internal sanction that he should bear, the problem of employee incentives will be
even worse than initially suggested.”
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