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How Liable Should a Lender Be? The Case of Judgment-Proof 
Firms and Environmental Risk: Reply 

By ROHAN PITCHFORD* 

Recent years have seen a trend in the United 
States toward creditor liability for environmen- 
tal cleanup. The prerequisites for such an allo- 
cation of liability are that the creditor has some 
management involvement in the business that 
caused the damage, and that the firm is unable 
to pay. Different liability allocations affect the 
creditor-firm relationship and the care the firm 
takes to avoid environmental damage. The pur- 
pose of Pitchford (1995), was to examine the 
effect on the creditor-firm relationship of 
changes in the burden of liability. One key 
result is that an increase in creditor liability can 
lead to a perverse effect. When a firm is poten- 
tially judgment-proof, that is, when it can cause 
a bankrupting accident, creditor liability can 
lead to an increase in the frequency of acci- 
dents, and reduced social welfare. A related 
result is that the deep pockets of creditors are 
not useful in reducing environmental problems. 
These findings are controversial because they 
suggests the need for closer examination of 
recent trends in U.S. environmental policy. 

Dieter Balkenborg (2001) and Tracy R. 
Lewis and David E. M. Sappington (2001) 
have made important contributions to our un- 
derstanding of the effect of liability changes 
on the creditor-firm relationship. These au- 
thors explore what happens when some of the 
assumptions of Pitchford (1995) are relaxed. 
Balkenborg assumes that creditors operate 
in an imperfectly competitive environment, 
whereas I assumed perfect competition. He 
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Dhammika Dharmapala, and Andrew Wait for reading and 
commenting on an early draft; and to Steve Dowrick, Simon 
Grant, Sallie James, Jeff Kline, and Flavio Menezes for 
useful discussion. Any remaining errors are my own. 

finds that there is a cutoff level of creditor 
bargaining power, below which increased 
lender liability increases the frequency of ac- 
cidents, and above which it does not. In other 
words, Balkenborg confirms that the perverse 
effect of increased lender liability generalizes 
to the world of imperfectly competitive credit 
markets up to a point. He shows that the effect 
in Pitchford (1995) is not a knife-edge result 
that occurs only with strictly competitive 
creditors. Balkenborg’s Comment also makes 
an insightful contribution to the literature by 
reconciling opposing results. One group of 
papers, for example Lewis A. Kornhauser 
(1982), has creditor liability leading to in- 
creased care. Pitchford (1995) has the oppo- 
site effect. Balkenborg’s results are not at all 
inimical to mine, and I discuss them briefly in 
Section II.1 

Lewis and Sappington ask whether the impli- 
cations of my model generalize when there are 
many levels of damages, not just two. While not 
completely at odds with my results, Lewis and 
Sappington’s Comment makes a pointed criti- 
cism of the binary-damages technology as- 
sumed in Pitchford (1995). When there are 
many states of nature, the creditor has many 
more instruments with which to control the care 
taken by the firm, including the possibility of 
subsidizing the firm for low or zero accident 
realizations. Their two contentions are: 

(I) A lender’s deep pockets will help in- 
crease firm incentives for care provided the 
firm’s assets are sufficiently large (the deep 
pockets argument); and 

(II) If a lender’s deep pockets are sufficiently 
high, then the firm’s incentives for care can be 

739 

~Related to Balkenborg’s paper is Pitchford (1998), 
where I develop a principal-agent model with limited lia- 
bility, and examine the effect of varying bargaining power 
on the agents effort. 
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740 THE AMERICAN ECONOMIC REVIEW JUNE 2001 

improved with an extreme reward structure, 
even when the firm’s assets are small (the ex- 
treme rewards argument).2 

It should first be pointed out that the deep 
pockets argument (I) is in agreement with my 
results in situations where the firm’s initial 
assets are quite low. When firm assets are 
higher in either Lewis and Sappington’s 
model, or mine, care is higher under optimal 
government policy. In addition, Lewis and 
Sappington do not examine the effect of in- 
creased lender liability on the probability of 
an accident. They simply show that a subsidy 
of low-damage outcomes will be useful in 
some cases. This point is considered in more 
detail below. 

To support contentions (I) and (II), Lewis 
and Sappington assume a continuum of states 
of nature--each with different levels of 
damages--and a single action taken by the 
firm. I contend that this assumption, among 
others, leads to an excessively rich set of 
contractual instruments of control compared 
with the meager set of actions that can be 
chosen by the firm in their model--only a 
single dimension of care. The deep pockets 
argument (I) arises in part because of this 
imbalance. The extreme rewards argument 
(II) is a direct result of the assumption of a 
continuum of outcomes, in conjunction with 
specific assumptions on the distribution of 
damage function.3 

Two examples taken from a companion 
piece, Pitchford (2000), are presented here. 
Both cast doubt on the generality of Lewis 
and Sappington’s arguments, and their criti- 
cism of the binary case. When the firm is able 
to choose from a set of actions more in line 
with the size of the set of outcomes, key 
predictions of the binary model are affirmed. 
The first example assumes that the action of 
concealed cleanup by the firm is possible. 

2 The assets refen’ed to in (I) and (II) m’e the total funds 
available to a creditor if the firm becomes insolvent. 

3 It may be possible to find counterexamples to Lewis 

and Sappington’s results using the same model, but relaxing 
regularity conditions such as the monotone likelihood ratio 
property. Such a study is beyond the scope of this paper. In 
the model with many actions introduced here, it is straight- 
forward to derive economically very reasonable counterex- 
amples. 

Specifically, the firm is able to clean up dam- 
age when the cost of doing so is below the 
value of its assets. Since the deep pockets 
argument requires the creditor to punish the 
firm in excess of damage in some states, there 
is a strong incentive to conceal accidents. 
This means contracts must be binary, despite 
there being many states of nature. As a result, 
the deep pockets of the creditor are useless, 
and an increase in creditor liability leads to a 
rise in the probability of a bankrupting 
accident. 

Subsidies of the kind suggested by Lewis and 
Sappington are not commonly observed. In 
reality, debt and insurance contracts often take 
a binary form. I argue that this is because of 
a richer set of actions that the firm can take 
in reality--actions like concealed cleanup-- 
enable the firm to manipulate more complex 
contracts. While the assumption of two levels 
of damages is clearly not realistic, there are 
often only two sets of outcomes on which a 
contract can realistically be conditioned. The 
resulting binary contractual form is quite re- 
alistic, and the predictions of the binary 
model are preserved. 

The second example assumes that concealed 
cleanup is not possible, but that there are two 
dimensions of care and three outcomes. For 
deep pockets to be used in subsidizing low- 
damage outcomes, the lender must, for exam- 
ple, tax the firm in the moderate-damage state, 
in excess of damages caused. This induces the 
firm to avoid moderate-damage states and en- 
courage low-damage states. However, the tech- 
nology may be such that it is cheaper to avoid 
very high damages by accepting a higher fre- 
quency of moderate damage. In this case, using 
deep pockets to subsidize low-damage states 
will not be optimal. The results of the example 
with two dimensions of care imply that the 
lender might subsidize moderate-damage out- 
comes, or not use her deep pockets to subsidize 
at all. I speculate that if the accident generation 
process is complicated, then it will be difficult 
for the lender to know which outcomes to sub- 
sidize and which to tax. 

Comparative statics in the two action model 
are also examined. The example demonstrates 
that an increase in creditor liability can increase 
accident frequency when there are many out- 
comes. Results from Pitchford (2000) suggest 
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that this could happen even when deep pockets 
are used to subsidize the no-accident state. 
These results affirm the value of the binary 
model. 

These examples do not invalidate Lewis 
and Sappington’s important general point that 
the creditor’s deep pockets can play a role if 
the firm has sufficient assets. Deep pockets 
are potentially useful. Results in the model 
with multiple actions and outcomes offer sup- 
port for their argument in some cases, but not 
others. 

Regarding the extreme punishments argu- 
ment (II), however, I am more critical. I argue 
that it is essentially an artifact of the model with 
a continuum of states of nature. James A. Mirr- 
lees (1999)4 first pointed out that it is possible to 
obtain the first best in a moral hazard model 
with a continuum of outcomes, if an extreme 
form of punishment is used. In the current con- 
text, the agent is rewarded generously for low- 
damage realizations (where the likelihood that 
care is below the first best decreases sufficiently 
rapidly) and bankrupted for higher-damage re- 
alizations. The finite state of nature analog of 
these conditions is that there exists an outcome 
that is impossible only under the first-best level 
of care. Even more problematic is that an ex- 
treme punishments contract would be extremely 
susceptible to manipulation of the kind men- 
tioned above: The incentive to spend resources 
and reduce damages below the bankruptcy pun- 
ishment threshold is enormous. 

Examination of direct contractual solutions 
to the problem of increased lender liability 
leaves me skeptical of their value in reducing 
the judgment-proof problem. The main posi- 
tive effect of creditor liability is likely to be a 
reduction in the volume of loan approvals for 
very risky firms. Institutional change such as 
mergers between asset-rich, and asset-poor 
risky firms and improved monitoring technol- 
ogy, are also likely to prove more important 
factors in addressing potentially bankrupting 
accidents. Hopefully, empirical investigation 
will shed light on whether liability rules re- 
duce or increase the frequency of accidents in 
practice. 

4 This is a published version of the famous 1975 working 

paper. 

I. Deep Pockets 

A. The Binary Model 

The model in Pitchford (1995) assumes that 
there are two states of nature. In one state, an 
accident is generated that bankrupts the firm. 
In the other state, there is no accident. As 
mentioned in the introduction, one key result 
is that an increase in liability of the lender 
above firm assets, leads to an increase in the 
frequency of accidents. The reason for this 
perverse outcome is that a competitive lender 
must charge a premium to cover the cost of 
damage when the firm becomes bankrupt. The 
firm has an incentive to reduce care because it 
must pay a higher premium when there is no 
accident, and faces the same penalty (bank- 
ruptcy) if an accident occurs. In other words, 
the action of taking care is taxed and the firm 
responds by reducing care. 

A second implication of my model (high- 
lighted by Lewis and Sappington, 2001) is that 
it is never worthwhile for a creditor to subsidize 
the no-accident state of the world. This is be- 
cause in a binary world there are only two states 
of nature; one in which there is a bankrupting 
accident, and one in which no accident occurs. 
If there is a bankrupting accident, the bankrupt 
firm has no funds to transfer to the lender. 
Therefore the lender could never be compen- 
sated in expectation for a subsidy in the no- 
accident state. 

B. Many Outcomes 

Lewis and Sappington’s main argument is 
based on the contention that there are many 
levels of damages and that states of nature in 
which nonbankrupting harm is generated may 
be used as a source of funds to improve firm 
incentives for care. The deep pockets argument 
can be summarized in the following model: 
There is a creditor, a firm, and a victim. All 
parties are risk neutral. The firm requires funds 
from the creditor for a discrete project that 
generates value v. The firm is run by an owner- 
manager who has wealth w. There are three 
states of nature i = 0, 1, 2, and the damages 
claimed by the victim in each state are do = 0 
and d2 > v + w > d1 > 0. Note that in state 
2, the firm is bankrupt, as damages exceed the 
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total wealth of the firm v + w. However, in 
state I, damage d1 is generated, which falls 

below this level. 
The creditor is made liable for damages 

caused by the firm, and is unable to observe 

firm care. Thus a loan contract must be used 
to recover these funds. The contract is de- 
noted (Yo, Yl, Yz), where Yi represents the 

payment by the firm to the creditor in state i. 

The contract, of course, is an incentive 
scheme that indirectly determines firm care 
through state-contingent rewards or punish- 
ments. In their Proposition 1, Lewis and 
Sappington argue that the deep pockets of the 
creditor will be useful for encouraging the 
firm to increase care, provided firm resources 

v ÷ w are sufficiently high. In the current 
model, their optimal contract is analogous to 

Yo < 0 withy~ = Yz = v + w.5 Note that the 
firm is taxed when moderate damage d1 is 

caused, as d~ < v + w. This enables the 
creditor to subsidize the no-accident state, 
that is, to pay the firm -Yo > 0.6 This is 

possible provided Ya -- v ÷ w is a high 
enough charge in the medium-damage state to 
cover the cost d2 - (v ÷ w) (when there is 

a bankrupting accident) with some funds left 
to subsidize the no-accident state. As men- 
tioned, this argument shall be referred to as 
the deep pockets argument. 

The important issue behind Lewis and 
Sappington’s Comment is that the creditor 
may have a broader set of instruments--such 
as low-damage states of nature--to help con- 
trol the firms risky activities. While this is a 
valid point, my contention is that their 
model--which has a continuous outcome but 

only a one-dimensional action--underempha- 
sizes the instruments available in practice to 
the firm. Will deep pockets be useful when 

the firm can take multidimensional care? With 
respect to my paper in 1995, will the predic- 
tions of the binary model continue to hold 

51 have not proven that this exact form of contract is 
optimal in the discrete problem but instead present it to 
illustrate their argument. 

6 In Lewis and Sappington’s model, this contract is im- 
plemented differently--they assume that the firm is paid a 
sum up front, gets to keep this sum if there is no accident, 
but loses the sum and its total wealth if there is a moderate 
or large accident. 

with many actions? I make the following 
claims in response to these questions. 

Claim 1: If the firm can conceal its cleanup of 
damage from the lender, then the conclusions of 
the binary model hold and the deep pockets 
argument does not hold. 

Claim 2: If concealed cleanup is not possible, 
but the agent can choose two kinds of care, then 
the conclusions of the deep pockets argument 
are not general. In fact: (i) it is not necessarily 
optimal to subsidize the no-accident state, re- 
gardless of the level of lender or firm initial 
wealth (provided the firm’s wealth is always 
below the largest accident cost) and; (ii) even 
when it is optimal to subsidize the no-accident 
state, an increase in lender liability by govern- 
ment might lead to an increase in the probability 
of an accident, as in the binary model. 

1. Concealed Cleanup.--A straightforward 
argument supports claim (1). The cost of clean- 
ing up harm in the moderate state is, by defini- 
tion, d1 < v + w. Since the firm can conceal its 
cleanup efforts, it will incur cost d~ rather than 
be penalized the larger amount y l = v + w 
under the contract derived by Lewis and Sap- 
pington. Contracts have a binary form because 
the firm can hide states of nature with nonbank- 
rupting accidents. With no means of subsidizing 
the no-accident state, the deep pockets argu- 
ment cannot hold. In addition, I show in Pitch- 
ford (2000), that the effect of increasing the 
liability of the creditor is to increase the prob- 
ability of a bankrupting accident for the same 
reasons as in my 1995 paper. 

While binary damages are not realistic, bi- 
nary contractual forms are quite realistic. Debt 
contracts between creditors and firms are often 
very simple in practice: The firm stays in busi- 
ness provided debt is repaid, and is bankrupted 
if debt is not repaid. The creditor does not write 
a contract over different levels of solvency in 
practice. If it did, the firm would have an incen- 
tive to manipulate the contract, adjusting its 
apparent solvency and effectively undoing the 
many-state contract. One thing that the firm 
cannot easily manipulate is the state of the 
world where it has no resources to pay debt. 
Thus the contract is crucially dependent on the 
partition of the states of nature into solvent and 
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nonsolvent states. A similar observation can be 
made with respect to insurance contracts, which 
also typically have a binary form] 

A similar gaming argument can explain the 
simple form of these contracts. The judgment- 
proof problem analyzed in my 1995 article has 
a creditor who has an insurance role as well as 
a lending role with respect to a firm. Since both 
debt and insurance contracts are often charac- 
terized by a simple binary form, it seems very 
reasonable to assume that a binary form would 
also dominate in the judgment-proof problem 
where the creditor is an insurer and a debt 
collector rolled into one. I am not so inclined to 
dismiss the relevance of the binary model as are 
Lewis and Sappington. 

2. No Concealment Possible, but Two Levels 
of Care.--When concealed cleanup is not pos- 
sible, there is still support for the predictions of 
the binary model. Consider the model with three 
levels of damages described above. The firm’s 

choice of Pi is determined by maximizing ex- 
pected profit 

(1) EII = v- PoYo - PlY~ 

- (1 - Pa - Po)Y2 

- Co(po) - 

subject to the lender’s participation, the firm’s 
incentive-compatibility constraints, and wealth 
constraints.8 The incentive-compatibility con- 
straints 

(2) Y2 - Yi = ci(pi),    i = 1, 2, 

are simply the first-order conditions from 
maximizing EII.9 It is useful in the proposi- 

7 The level of deductible is usually not adjusted accord- 
ing to the size of the loss. With full insurance there are in 
effect two states of nature. One is where damage is below 
the deductible so that no compensation is paid. The other is 
where damage exceeds the deductible and the insured 
amount is paid. 

8 The c~ functions are convex and increasing, among 

other properties. 
9 The full program of the firm is to maximize the 

firms expected profit (1), subject to the firms incentive- 
compatibility constraints (2), and wealth constraints Yi - 

tion below to define the change in the ex- 
pected incentive payment required to induce a 

1-percent rise in Pi, i.e., 8i =- Pi dpi 

PROPOSITION 1: (i) Suppose c~(p~) = 2 ’ 

i = O, 1. If an equilibrium in the firm’s problem 
exists, then e1 < eo. Consequently (i) the lender’s 
deep pockets are not used to subsidize Po (i.e., 

Yo > 0); and (ii) the probability of an accident is 
increasing in the size of the damage payment to 

dpo 
the victim (i.e., ~ < 0). 

PROOF: 
See Pitchford (2000), Proposition 6. 

Proposition 1 presents conditions required for 
the lender not to use her deep pockets. Consider 
(i). Suppose state 2 occurs and there is a bank- 
rupting accident. The payment in state 2 can be 
shown to be Y2 = V ÷ W, i.e., the firm pays all 
its assets when the highest level of damage 
occurs. However, this leaves over an amount 
d2 - (v + w) that must be funded somehow. 
The only source of funds available to subsidize 
effort Po directed towards the low-probability 
state [i.e., to set Yo < 0 in equation (2) to 
encourage a higher Po], is the payment Yl in the 
moderate-accident state. The inequality el < 8o 
suggests that the expenditure required to induce 
a 1-percent rise in Po is high relative to the 
amount required to induce a 1-percent rise in 

P l. Thus, it is not worthwhile taxing state 1 
excessively to subsidize the state 0 outcome. 
Such a tax will result in a significant reduction 
in pl without a significant increase in Po. Thus, 
deep pockets will not be used to subsidize the 
no-accident outcome. 

In practice, it will not necessarily be clear to 
the creditor which precautionary activities 
should be subsidized and which should be 
taxed. Consider an extension of the model 
above to n actions and n + 1 states of nature. 
The proposition proves that in the n = 2 case it 

(v + w) -< 0, i = 0, 1, 2; and the lender’s participation 
ER = po.Yo + p~’(yl - dO + (1 -p~ - po).(yz- 

d2) >- 0. Pitchford (2000) contains details. 
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is not always optimal to subsidize activities that 
lead to zero damage. In a significant number of 
cases, it is likely to be difficult for the creditor 
to know in practice which of the n activities, if 
any, should in fact be subsidized. Results de- 
rived in Pitchford (2000) also suggest that there 
may be cases where no activities should be 
subsidized. 

Part (ii) of the proposition confirms that the 
perverse effect on accident probability of a rise 
in damages can still occur in a model with many 
actions and outcomes. In this case, the inequal- 
ity e1 < eo can be interpreted as Pa being more 
sensitive to incentive payments than Po. lo Thus, 
it is better to put up with a reduction in Po when 
d2 increases, because the reduction in Pl that 
results from taxing this activity will be too 
large. Results derived in Pitchford (2000) are 
supportive of the following conjecture: the per- 
verse effect on care of increasing firm liability 
may be maintained even while the lender uses 
deep pockets to subsidize the low-accident state. 

3. Extreme Rewards Argument.--Lewis and 
Sappington consider an extreme form of con- 
tract where sufficient creditor assets can be used 
to induce the firm to choose the first-best level 
of c0.re. 11 

The argument relies on special conditions 
that admit the following contract: give a high 
reward for the very smallest damage realiza- 
tions and punish all other damage realizations 
with bankruptcy (see Figure 1).12 

One problem with the extreme rewards argu- 
ment is that it is an artifact of the continuous 
outcome principal-agent model. In Lewis and 

1 1 2o Sensitivity is measured by - 

Pi Op~ 

12 With lower creditor assets, care can be pushed closer 

to the first best. With sufficient creditor assets, this contract 
can be used even when the firm itself has low total value-- 
seemingly reinforcing the value of lenders’ deep pockets. 

2z This argument is a clever variant on a result derived by 
Mirrlees (1999). (This is the recently published version of 
Mirrlees well-known, but unpublished, manuscript of 
1975.) He pointed out that in a hidden-action moral hazard 
model with continuously distributed outputs, the first best 
could be induced by inflicting a large punishment when 
there are low outputs, and paying a constant wage for other 
output levels. Such a scheme works when technical condi- 
tions admit a rapidly increasing likelihood of suboptimal 
effort with low output. 

reward 

v + w damage d 

FIGURE THE EXTREME CONTRACT 

Sappington’s variant, the likelihood of the 
smallest damage realizations must decrease suf- 
ficiently rapidly as care falls below the first best. 
The discrete analog of a rapidly decreasing like- 
lihood is that there exists an outcome that is 
impossible only under the first-best level of 
care. Suppose there are three outcomes: zero 
damage, low damage and high damage. The 
discrete form of the extreme rewards result is 
where, for example, the damage technology is 
such that it is only possible to generate low 
damage if a suboptimal level of care is chosen. 
Observation of low damage allows the creditor 
to infer that the wrong level of care was chosen. 
Then it is optimal to bankrupt the firm for the 
low-damage state and subsidize the firm when 
damages are zero, provided the creditor can 
finance the subsidy. Perfect inference of care (in 
some states) is not likely to occur in a substan- 
tial number of cases of environmental accidents. 

The second, and perhaps more serious prob- 
lem with an extreme reward structure, is the 
possibility of manipulation by the agent.13 Con- 
sider Figure 1. The firm is paid a reward r for 
damages below dz. When damage lies above d~, 
it is bankrupted. The firm stands to gain r + v 
+ w by reducing damage below dt before the 
creditor observes it. This could be a very pow- 
erful incentive if the subsidy r (and therefore 
the lenders use of deep pockets) is substantial. 

II. Imperfectly Competitive Creditors 

Balkenborg’s paper resolves a substantial 
puzzle in the literature. In Pitchford (1995) an 

23 This is a variant of the argument by Bengt Holmstrom 

and Paul Milgrom (1987). They argue that the continuous 
model with one action admits incentives schemes--such as 
Mirrlees’ scheme--that are too finely tuned to be realistic. 
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increase in the liability of lenders above firm 
assets leads to a decrease in care. However, 
Kornhauser (1982) and others demonstrate that 
increased liability induces an increase in care. 
Balkenborg shows that the results depend on the 
degree of bargaining power of the lender. A 
monopoly lender, subject to increased liability, 
suffers a reduction in her return if she writes a 
contract with a firm that induces a fall in care. 
She internalizes the effect of the rise in liability, 
and improves the incentives for care. The com- 
petitive lender, as I have shown, does not inter- 
nalize this effect. If the meta-problem that 
encompasses these two extremes is continuous 
in the degree of bargaining power, Balken- 
borg’s result follows: There exists some cutoff 
level at which a rise in liability has no effect, 
below which the perverse effect holds, and 
above which it does not.14 

III. Concluding Comments 

Both articles make important contributions to 
our understanding of creditor liability. Deep 
pockets or creditor bargaining power serve to 
mitigate the perverse effect of an increase in 
lender liability. However, I have argued that 
when the firm has access to a richer source of 
actions, the importance of deep pockets may be 
diminished. Concealed cleanup undermines 
subsidization. When there are multiple actions, 
there are examples where the perverse effect of 
lender liability on care is maintained. It may be 
that contracts take second place behind other 

14 An interesting related result can be found in Pitchford 
(1998), which examines the effect of a change in the cred- 
itors bargaining power on the optimal level of care. While 
imperfect competition may mean that increased lender lia- 
bility leads to increased care, a rise in the creditor’s bar- 
gaining power results in a contract that reduces the firm’s 
incentive to take care. 

forms of addressing the judgment-proof prob- 
lem, such as monitoring loan approvals and 
mergers. 
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