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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 qrcater willingness 
by courts to impose sanctions on individual employ&s2 Evident&, society often be- 
lieves that punishing a corporation alone is not enough. 

These observations raise the question of whether, from the perspective of the c‘co- 
nornic 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-fines and imprisonment-may exceed the highest sanc- 
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tions that a tit-m 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 is 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 is 
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 difficult. Moreover, the individual does not face the risk of going 
tojail if 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 welfare. 
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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 tines. 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 if 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 
011 the firm will turn out to be the harm plus the social cost of imprisonment less the 
private disutility of imprisonment (and any tines 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 ordy 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 cm be imposed 011 the employee is lin- 
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 
liability 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 liable. Section VII considers how out 



242 Employee punishment and corporatr liability 

analysis is affected if firm liability and employee sanctions can be based on negli- 
gence. Section VIII 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 hne 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 .Ol if the 
employee does take care. Thus, if an employee does not take care, the expected harm 
is $20,000 (= .04 x $SOO,OOO), 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 for care to be 
taken since taking care reduces the expected harm by $15,009 (= $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 1 unit of the product sold by the firm, so the 
direct cost f o 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). Ideally, therefore, an employee will Lake 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 tines 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 tirm’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 
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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 

.99, - $2,000 = $30,000; (1) 

solving for w gives $32,323. 
However, it is easy to see that the prospect of losing $32,323 if 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) = $3 1,030, (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, $3 1,250. 

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 + .Ol (- $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 
(= .Ol X $100,000). If, in addition, the firm were made strictly liable for the entire 

‘111 this example. it can be shown that the firm would not want to give an employee expected mzt wagez 

exceeding $30,000--an efficiency wage-in order to tirrduce him to take care. For a diacussiorl of rfhciency 

wages in the context of our analysis, see commerlt (a) in section VIII. 
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$500,000 harm when an accident occurs, it would face expected liability costs of 
$5,000 (= .Ol 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’ tines. 
‘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 set op- 
timally (reduced by the amomlt 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. 

III. 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 

k = disutility of work per period; k > 0; 

x = level of care of an employee per period; 
p(x) = 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 

y = level of output per employee; 
u(q) = utility of a consumer from y; u’(y) > 0; u”(y) < 0. 
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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) - rl[k + x + pw1. (5) 

The socially @lima1 outcome is the level of care xx and the output q* that maximize 
(5). It is apparent that x* minimizes 

k + x + f(x)h, (6) 

and therefore is determined by the first-order condition 

-k’(X)/L = 1. (7) 

Consequently, y* maximizes u(y) - q[k + x* + p(x*)h] and is determined by the 
condition 

u’(q) = 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 is assumed until section VII that firms are strictly liahk 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 dc- 

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 a 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 

ZLI,, Z= -y and w,, 2 - 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 

[I - pw1w, + pcaw,, + 4. (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 k, 

[l - p(x)]w,, + p(x)w,, - x = k. (11) 
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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 (1 l), x is deter- 
mined by 

- P’(x)(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 (1 O), since under competition price must equal expected unit cost. 
The amount of the product consumed, Q, therefore will be such that 

u’(4) = 11 - f’(x)b’,~ + P(x)(w, + d) = k + x + p(x)d, (13) 
where the second equality follows from (I 1). 

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 sufficient to induce them to 
work. Formally, this is equivalent to choosing q, w,,, and w,, to maximize social welfare 
(5) subject to the constraints that x is determined by (12) and that ~1, and w,, satisfy 
(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, either 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: 

PROPOSITION 1: Suppose that firms alone jace liability. Y_ the leuel oj damages d imposed on 
firms is equal to the harm h, the second-best outcome &ll result. 

PROOF: Substitute (11) into (lo), to obtain that a firm chooses w, and w,, satisfying (9) 
and (11) to minimize k + x + p(x)h, where x is determined by (12). Also, q will be 
determined by (13), which is equivalent to u’(q) = k + x + p(x)h. From this it is 
apparent that q 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 70, and u I,, as fiasible if they satisfy the con- 
straints (9) and (1 l), where it is understood that x is determined by (12). 
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PROPOSlTION 2: Suppose that firms alone face liability and that the level of dumuges d imposed 
on firms equals the harm h. 

ia) Assume that there are feasible wu<ges w,, and w, whose difference is h, that is, such that’” 

w,, - w, = h. (14) 

Then the,firvn will choose wages satisfying (14) and the outcome will be socially optimal: x = 
x* and q = q*. 

(0) Assume, alternatiuely, that there do not exist feasible wuges w,, and w, satisjving (14). 
Then an employee’s collectible wealth will be taken from him in the event of an acczdent, that 
i.S, 

UI,, = -y (15) 

Al.so, the outcome will not be socicllly optimal. In particulur, the level of care will br too low, 

x < x*; 

but the level of output will be socially optimal, ginen the level oj’care. 

(16) 

PROOF: (i) As noted in the proof of Proposition 1, a firm’s problem is equivalent to 
minimizing k + x + p(x)h over feasible UJ, and w,,. The unconstrained minimum of 
k + x + p(x)h over x occurs when x = xx. Hence, if a firm can obtain x* with feasible 
UI, 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 q*. This proves part (a). 

(ii) 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 ZU,,. Otherwise, there must 
exist a feasible a’,, and w,, such that w,, - u’, > h (because (14) cannot hold). But if 

WV - w, > h, there exist feasible w,, and u’, such that UI,, - w, = h 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 UJ,, - UJ,, = h. ‘rhis is a 
contradiction, so that all feasible wages are such that w,, - w, < h. 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 k + x + p(x)h can be 
reduced, a contradiction. Hence, at the optimum, w, = -y. 

Finally, that q is optimal given x is clear since, from (13), q is determined by 
u’(q) = k + x + ,!v(x)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 h; for then, the wage if an accident occurs w, can be set sufficiently 

“Keca~se (I 1) is assumed to hold with equality, it may not be possible 10 satisfy (14) Gmply by setting cc,, 
high enough. 
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low (as low as -y) so that the gap between w,, and w,, equals h. More generally, it can 
be shown that (14) will hold if and only if y is sufficiently large’“: 

y 3 [ 1 - p(x*)]ll - x* - k, (17) 

where, note, the right-hand side of (17) is less than h. 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 h = 
$1,000,000, x* = $1,000, p(x*) = .Ol, 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 

f = fine imposed on an employee if there is an accident; f‘ k 0.' ‘,“’ 
Then the constraint (I 1) that an employee’s expected net wage equals k becomes 

]] - ~4x)lq + /4x)(74, - /I - .x = k, (18) 
and the condition (1‘2) determining care x becomes 

-it)‘(x)(7u,, + f’ - w,,) = 1. (1% 

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

Then we have 

w, - f.3 -y. (20) 

PROPOSITION 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 fvovn him 
if he is penalized only by his firm (i.e., (20) holds). Then 

(a) social welfare cannot be higher than when firm.s 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 equal., the harm h; that is, the firm should be liable for the 
harm less the employee’s fine. 

“It (14) holds for feasible w,, and w,,, then from (I I) WC obtain w,, = p(x*)h + k + r*. But by (14). TO,, = w,, 
+ h, and we know that wn a -y, so that w,, B It - r Hence, p(x*)h + k + x * 3 h - I, which is equivalent to 

(17). On the other hand, let us shou that if (17) holds, there exist feaaihle w, and XI,, obeying (14). Begin by 

choosing w,, = -J and UI,, = -31 + h, so that the employee wilt select x*. Elencc, the left-hand side of (1 1) is 

[I - p(x*)]h - x* - y. If this quantity equals k, (14) is aatished; and if the quantity is less than k. say hy the 

amount 6, then it is clear that by raising w,, and UI,, each hy 8, the quantity will equal k, and (14) will be satisfied. 

In other words, (14) will be satisfied if [ 1 - /J(x*)]/~ ~ x* 1’ s k; but this is equivalent to (I 7). 

“It would not matter to the employee if, instead of paymg a hne to the state, he had to pay the same amount 

in liability to a private plaintiff. 

“In practice. employee liability ordinartly is hased on the negligence rule. Pot- simplicity, we at-c cotrsidcring 

a strict liability rule first (the negligence rule is discussed in wctton VII hetow). 
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PROOF: (i) By Proposition 1, if firms alone are liable and damages are h, the second- 
best outcome is achieved. The outcome when firms are liable and a finefis 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 k, and the most 
that can be taken from them if an accident occurs is y. Hence, part (a) follows. 

(ii) Assume thatf + d = h. Then substituting (18) into (lo), we see that the hrm 
minimizes k + x + p(xV + p(x)d = k + x + p(x)h, which is (6). Furthermore, it is 
clear that if w,, = cx and w,, = p are feasible for a benevolent dictator, then UJ,, = (Y 
and w,, = p + fare feasible for a firm and result in the same X. It follows that the 
outcome when firms choose w, and u,, must result in the second-best x. Also, 9 will 
be best given x, for u’(9) = k + x + oh determines 9. 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 p that the state alone can obtain from an employee; 
h > 0. 

For simplicity, assume that”’ 

fSb, 

and that the constraint on wages is (9). We then have 

(21) 

PROPOSITION 4: LYuppo.tr that jivr-vns are liahk and emp1oyee.s fuce fines, and that the most that 
can be taken from un employee exceeds what ran be collected from him if he is penulized onl? by 
hi.\ jirm. Assume (1.~ wdl that if ji vmr a one uw liable, the socially opt&& outcome cannot be i 
obtained (in other wovds, us.sume that part (b) of Proposition 2 app1ie.s). Then 

(a) it i.s .tociulh desirable for fines to be imposed on employees and j& the danqe.s ivnposrd 
on firms to quai the harm h less the fine f: 

(b) In purticular, suppose that there exist.s an f S b fov- which there are feasible wap w, and 
w,, .surh that 

w,, + j - w,, = h. (22) 

Then jivms will choose w, and w,, sati.sj$ing (ZZ), and the socially optimal outrovne will result. 
(c) If; hozuezler, there doe.s not exist avty f G b such that there ure jkasible w, and w,, satisj@g 

(22), then it is optimal for the stute to .set f = b, jirvns will choose w, = -y, and the outcome 
will not be social& optimal because the lezlel of evnployee cure will be too low, x < x*. 

(d) Firms prefei that the state iw$voses the .socially optimal.$ne f and thut they jace liubility oj 
h - f ruther than thut evnployees f&e no fines and that firms alone fuce liability of h. This 1.s 
because u firm:, unit costs will be iower in the forwler situution. ” 

PROOF: (i) Assume that d = h - f: 
(ii) Suppose that there exists an f s b and feasible w, and w,, satisfying (22). From 

(19), it is clear that x* will be chosen. Also, because d = h - j; a firm will minimize 
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k + x + p(x)h, so that it will select the w,, and w,, satisfying (22). In addition, output 
will be q*. Thus, the socially optimal outcome will occur. Note also that f must be 
positive, for iff = 0, the socially optimal outcome is not achievable, by hypothesis. 
(Iff < b, it is not unique, since if w,,, UI,,, and fare optimal, so will be w,,, w,, + F, and 

f + E, for any F > 0 such that f + E C b.) This proves part (b). 
(iii) Suppose that there does not exist an f s 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; UI,, + f - 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 anyf, and therefore at the optimum. Also, by another 
argument analogous to one used in step (ii) in the proof of Proposition 2, it follows 
that w, = -y if a firm seeks to minimize k: + x + p(x)h (which will be true because 
liability is h - f). 

Now let us demonstrate that, given d = h - f, it is optimal for the state to setf = 
6. Assume to the contrary that the bestf is less than b and consider the w,, that a firm 
chooses given this f (we now know that w,, = -y). Observe that iff 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,J 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 is larger. But since x was lower than x*, the 
increase in x must reduce k + x + p(x)h. Furthermore, given d = h - f; the firm 
will want to minimize k + x + p(x)h. Hence, given d = h - f, f < b cannot be 
optimal. 

Finally, let us demonstrate that the optimal level of liability to impose on the firm 
is h - f. The second-best problem now is to maximize social welfare (5) subject to 
the constraints (Y), (2 l), (18), and (19). But when liability is h - 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 is second-best subject to the additional 
constraint that f = 6. Yet in the previous paragraph, we showed that iff < 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 when d = h - f, a firm’s 

unit costs are k + x + p(x)h, and these are reduced at the optimal f. Q.E.D. 

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; t 2 0, 

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

(Y = social cost per unit of imprisonment term; a 3 0, 
so that at is the social cost of imprisonment for term t. 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 (Y 2 1 (since 
the disutility from an imprisonment term of length t is t). 
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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, - J‘ - t), and (19) becomes 
-p’(x)(w,, + f + 1 - w,) = 1. Th e social problem now involves the maximization of 

u(q) - q[k + x + p(x)@ + at)19 (23) 

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

PROPOSITION 5: .~uppos~ that firms are 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) rf the social cost per unit of imprisonment (Y is sufficiently low, it is .socially de.sirable for 
a positive imprisonment term t to be imposed on employees. 

(6) When imprisonment i.s socially desirable, the optimal level of liability to impose on firms 
i.s the harm plus the social cost of imprisonment, less the fine and less the employee’s disutility 
from imprisonment, h + at - b - t. 

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

PROOF: Suppose that (Y = 0. Then a positive t 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 cx is sufficiently low, t > 0 must be socially desirable. That 
liability should be h + at - b - t follows because, if liability is set at this level, a firm 
will set wages so that the resulting x minimizes k + x + p(x)(h + at). Finally, observe 
that the minimized value of k + x + p(x) (h + at) must be less than the value of 
k + x + p(x)h whenf = b and t = 0, for otherwise it would not have been socially 
optimal for t to exceed 0. Thus, a firm’s unit costs are lower given the socially optimal 
t. Q.E.D. 

Note that if o is interpreted as including the employee’s disutility of imprisonment, 
so that (Y 2 1, then the socially optimal imprisonment term t 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, h - b (see part (c) of Proposition 4). If imprisonment is used 
in addition to fines, optimal firm liability has been shown to be IL + at - b - t = 
h - b + (a - l)t. Thus, if the social cost of imprisonment is relatively high, 01 > 1 
(as when employees’ disutility is included in a), a firm’s liability rises when impris- 
onment is used in addition to fines; but if (Y < 1, a firm’s liability falls. 

The general principle for determining a firm’s liability is clear: the hrm should 
pay the full social costs resulting from an accident-the harm plus the social cost of 
imprisonment-less 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.lH In particular, consider imposing liability on firms and sanc- 
tions on employees according to a negl&~~~ 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 

2 = 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 < 2. Similarly, if employee fines or imprisonment are based 
on negligence, sanctions are imposed on employees for accidents if and only if x < 
2. 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 liable ac- 
cording to a strict liability 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. 

‘Ii, begin, assume that employees care will be inadequate when firms are strictly 
liable and employees face fines that depend only on the occurrence of an accident 
(in other words, assume that part (c) 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 liability 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 tines 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 en- 
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 acc- 
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.“” 
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The discussion in the preceding two paragraphs also suggests what the level of 
firm liability 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 (provided it will not actually be applied), 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. 

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 ejficiency wuge in the labor economics liter- 
ature, where such wages have been studied in the context of the problem of em- 
ployee shirking.” 
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In our analysis, it is possible to show that firms may or may not want to pay an 
efficiency wage. 23 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. 

(6) Risk Auersion 

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 effect 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 legal 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 effects will be magnified. 

% Suppose that without an efficiency wage, rtnplo)ees choose a level of care x < x*, in which case UI~, = -Y, 

so that the firm’s unit cmts are [ 1 - p( x )] al,, + p(x)(d - y). Consider these unit costs as a function of UN,,, where 

x is viewed as determined by TO,, through (12), which hecomcs 

-/I’(x)(w. + ?j) = 1. (9 

Using (i), it is straightforward to show that the derivaive of umt costs with respect to w,, will tx wgativc when 

x’ + (1 - I) < -p'x'd. (ii) 

11. (ii) is satisfied, the firm will want to increase ur,,-that is, use an rfhcienry wage. When d = h, (ti) is x’ + 

(I - t)) < -p’x’h. which IS satisfied less often than x’ < -p’x’/~, which is equivalent to I < -p’/z, the condition 

that x < x*. Thus, the firm may or may not want to pay an efficiency wage even though x < x*. 
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(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 in 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- 
filoyees 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.g’ 

Further, it generally is detrimental to make the firm liable 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 tit-m 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) SiLgnificance ojthe Problem of Employer Incentives 

It was shown in section IV that if 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- 

24This statement presumes that the firm is not using an elficiency wage. However, if the hrm is made liable 

for more than the harm, the firm might tx induced to use an efficiency wage when it otherwise would not, or 

tu raise its efliciency wage if it already is using one to some extent. Therl, increasing the firm‘s liability would 

Iracl to greater employee care. (Also. if the firm needs tu monitor its employees in order to determine their 

care, then increasing the firm’s liability wtruld lead thr firm to spend mole on morritol-ing, which in turn would 

lead employees to rake more rare.) 



256 Emfdoyee punishment and corporate liability 

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 IUD 
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 even 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 &finitely 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 diflicult 
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.‘” 

References 

ARIXN, J.H. (1992). Oplimurn crzminal .sanction.~ for cor~or&~~~~, Working Paper No. 36, Atlanta, 

Georgia: School of Law, Emory University. 

ARI.EN, J. H., ANII CARNEY, W..J. (1992). Vital-ions liability for fraud on securities markets: ‘rheory 

and evidence. Unizwxt~ of Illinois km Iirr~irw. 1992:W l-740. 

CHU, C:. Y. C., AND QIAN, Y. (1992). Vicarious liabdzt~ ZI~~CT u nrgligmc~~ mk. Working Paper No. 

92, Stanford, CA: John M. Olin Program in Law and Economics, Stanford Law School. 

COFFFX, JR., J. C. (1981). ‘No soul to damn: No body to kirk’: An unscandalized inquiry into the 

problem of corporate punishment. b~zchigar~ Laud Kevirul. 79:386-459. 
COHEN, M. A. (199 1). Corporate crime and punishment: An update on sentencing practice in the 

federal courts, 1988-1990. Bostorl C’nz~vr.u~~ Law Review. 71:247-280. 

COHEN, M. A. (1992). Environmental crime and punishment: Legal/economic theory and empir- 
ical evidence on enforcement of. federal environmental statutes. /ou~nul of Crimid Law and 
Criminolo<~. 82: 1054-l 108. 

DICKENS, W. T., KATZ, L. F., LANG, K., I\ND SYMM~RS, L. H. (1989). Employee crime and the mon- 
itoring puzzle. Journal of Labor Economzcs. 7:33 l-347. 



A.M. POIJNSKY AND S. SHAVELL 257 

KORNHAIISER, L. A. (1982). An economic analysis of the choice between enterprise and personal 

liability for accidents. C~lifomia Laul Remw. 70: 1345-l 392. 

KRAAKMAN, R. H. (1984). Corporate liability strategies and the costs of legal controls. Yule Law 

Journal. 93:857-898. 

NEWMAN, II. A., AND WRIGHT, I). W. (1990). Strict liability in a principal-agent model. Ir&w~lzona/ 

Revirw (4 Law and Economm. 10:2 19-23 1. 

PARKER, .J. (1989). Criminal sentencing policy for organizations: ‘fhe unifying approach of opti- 

mal penalties. Amrricnn Crinunal Law Rr~&ro. 26:s 13-604. 

POLINSKY, A. M. (1980). Strict liability vs. negligence in a market setting. Amrrzccln Eronomic Rr- 

mew: Pqhw and Procrerhg.c. 70:363-367. 

S!&ERSON, K., I\N” 1‘IETtNRERG, 'I‘. (1992). The structure of penalties in environmental enforce- 

ment: An economic analysis.Journnl (~fErL~~irorLmenla1 Eronomm and Manugmenl. 23: 179-200. 

hAPIR0, (:., AN" STIGI.11.1 , ,J. E. (1984). Equilibrium unemployment as a worker discipline device. 
Anmiren Eronomzc Rmim. 74:433-444. 

SHAVEI r., S. (1987). Eronomir ann/y.\is of acridrtd law. Cambridge: Harvard University PI-ess. 

SHAVEI.I., S. (1980). Strict liability versus negligence. Journcll c/f Lrpl Sludirs. 9: I-25. 

SYKES, ,4. 0. (198 1). An efficiency analysis of vicarious liability under the law of’ agency. Yci/e Lrrzcl 

,/otmml. 91: I68-206. 
SYKES, A. 0. (1 984). The econonric~s of vicarious liability. Yulr f.n~c~,]ourncd. 93: I23 1- 1280. 

Y~I.I.EN, j, L. (1084). Efficiency wage models of unemployment. Amrriruu Economic Rt&w: f’cLprr.t 

and Prording,\. 74:X)0-205. 


