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point of view, the reduction in care is a desirable outcome of insurance.
To reduce the risk by pooling is cheaper than to reduce it through expen-
sive protection measures=?,

It is not difficult to find examples for the favorable allocative effects
of insurance. One very striking example was the development of insur-
ance in medieval Venice?’, A Venetian merchant who sent a ship to
foreign harbors was engaged in a risky business, since he often lost both
ship and cargo. Thus, for a long time, the risk was prohibitive and the
journeys went no further than the neighboring coasts. But at some point
it proved advantageous to shift the burden of risk on to the shoulders of
speculators who could consolidate risks by employing the Law of Large
Numbers?®. This increased the Venetian risk bearing capacity to such an
extent that merchants were able to venture much further and the
Venetian fleet came to dominate the whole Mediterranean.

2.2. Moral Hazard

The set of problems that lie behind the concept of moral hazard has
been the subject of intensive discussions in insurance theory. What the
concept means is an insurance-induced change in the purchaser’s be-
havior that is to the disadvantage of the company and ultimately also to
himself. The behavioral change may be to exploit the contract beyond
what was intended or may involve insurance fraud as, for example, in
the case of deliberate destruction. At any rate, the concept suggests
what is ordinarily regarded as dishonest behavior®,

Rather than just pointing a moral finger, we should try to find an
economic explanation for the observable fact that, when insurance pur-
chasers make rational calculations, allocation patterns emerge that are
different from the one described in such favorable terms in the previous
section. In principle there seem to be three categories of economically
motivated moral hazard: deliberate destruction of the insured object,
too much demand brought about by the cost-compensation principle,
and excessive carelessness associated with community rating. All three

26 Although this result by no means coincides with the usual view of the allocative
effects of insurance, it was anticipated by MaHgr (1951, esp. pp. 88f. and 91 f.) and
ARrOW (1970, pp. 137 £.). Implicitly, it is also contained in the article by EHrLICH and
BECKER (1972, esp. pp. 6361.). For a contrary view typical among insurance brokers see
SLanec (1972, pp. 16).

2TCH. PERDIKAS (1966).

28 CI. chapter IV A.

29 An overview of the moral-hazard literature with particular emphasis on the definition
of moral hazard was given by MaHrg (1972). Perhaps the first analysis of the moral hazard
problem was provided by Havnes (1895, pp. 4451.).
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categories will be treated in what follows. The first two are only
indirectly related to a risk problem. They are, nevertheless, considered
here because they can help in sorting out and understanding the third
problem as well as the insurance-induced behavior change considered in
the previous section.

2.2.1. Deliberate Destruction of the Object Insured

This type of moral hazard is the most obvious one. The insurance
buyer can profit from a deliberate destruction of the object insured or
by worsening existing damage since the payment from the company
overcompensates for the loss. Arson is a well-known example. By the
end of the last century Havnes (1895, p. 445) reported that, in the
United States, 35-50% of fire insurance damages were due to arson.
Today also, the increase in the damages caused by fire during recessions
can be explained this way. Of course this effect indicates a clear mis-
allocation. If all the insured behaved this way, each would obtain a
compensation which could not exceed his premium, but the objects
insured would be destroyed. Fortunately, however, there is a very
simple way of avoiding this misallocation. The company only has 1o
take care that no loss is covered by more than®® 100%. This might be
difficult in practice, but it does not seem to be a theoretical problem.

2.2.2. The Excess Burden of the Cost-Compensation Principle

In this section we study an insurance-induced behavior change which,
unlike insurance fraud, is of great practical importance. Its essence is
that there is an inflated demand for repairs in the case of damage, or for
medical attention in the case of illness®'. The example of the insured car

WCE, Havnes (1895, pp. 4451.), Fisuer (1906, pp. 294 1.), and Arrow (1970, pp. 142
and 148). Another type of insurance where there is an incentive for deliberate destruction
is the one where a person makes a contract that provides him with indemnification pay-
ments when someone else is damaged. Here the insured person can make a gain of the
difference between the insurance value and the premium, if he causes the damage to the
third party., Fisuer (1906, pp. 294-295), for example, reports the so-called ‘graveyard
insurance” which was possible in the United States. Basically it was to take out an insur-
ance contract on the lives of other people. 1t is not difficult to imagine the gruesome form
insurance fraud took on with this kind of insurance. The judgement of its allocative value
is of course also obvious. Fortunately, this type of insurance has no practical importance
today since it is forbidden by law in most countries.

W Theoretically this scems to have been analyzed first by Pauly (1968). Cf, also
ZECKHAUSER (1970), SpencE and ZECKHAUSER (1971), Grusir (1971), FELDSTEIN (1973),
and RoseTt and HuanG (1973). As far as these authors are concerned with the welfare loss
of the cost-compensation principle, their approaches can be criticized since they calculate
the loss in terms of consumer rents. The indifference-curve analysis utilized here avoids
the strong assumptions necessary for such a calculation.
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owner who has his whole car sprayed at the company’s expense, al-
though there is only a small scratch, and the housewife who every
month must have her cosy chat with the doctor are certainly familiar.
Less familiar to many readers may be the fact that in West Germany
there are more than 250 spas that depend for their existence on the
generous support for rest cures provided by the insurance system*?, In
all these cases, the reason for an excessive demand is that the insurance
companies do not pay unconditional money compensation as was im-
plicitly assumed up to now, but make the compensation dependent on
the costs of repairs or recovery, even sometimes paying the whole of
these costs.

The decision problem of the person insured in the case of damage can
be illustrated with the aid of Figure 19, which shows an indifference-
curve system for goods x and y, where x measures the number of repairs
units and y the person’s wealth, which is a quantity index of all the other

Fipure 19

32Here, too, an idea of the importance of moral hazard can be gained by considering
the relationship between the number of insurance claims and the level of employment. For
example, in West Germany, from winter 1974 to winter 1975 (recession) the number of
rest cures in the famous government spas Oeynhausen and Meinberg fell by 21% and
0%, respectively. The reduction was probably only caused by members of the private
work-force, for the number of government employees applying for financial support
{Beihilfe) for rest cures during the same time increased by 4%. A further indicator of the
importiance of moral hazard is that the demand of government employees was not only
more stable than that of private employees, but was also higher. For example, in 1974,
11% of the employees in the Ministry of the Interior took their rest cures, but only 4% of
all members of the social insurance system including government employees did so. Cf.
PiEL (1976).
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goods he consumes now or in the future. The indifference-curve system
is contingent on a particular insurance damage having occurred. As
usual the indifference curves are assumed to be convex. Before having
any repairs made and before receiving compensation from the com-
pany, the decision maker is at point A. If he has repairs made without
being compensated for any of the cost, then he can move along budget
line BA , the position of which is determined by the constant competitive
price of a repairs unit*

(19) P.= 0OA/OB

and wealth OA. Things are different if the company pays back the share
B of the documented costs. In this case, the cost compensation principle
reduces the net price (P,,) for the insured to

P,=(1-6)P,=0A/0C (20)

with # = BC/OC, so that the budget line moves to the new position AC.
Now, on this line the person insured chooses the commodity bundle 7;,
which implies that the company pays the amount of money AG*,

Unfortunately the choice of the bundle 7}, which is optimal from the
viewpoint of the person insured, indicates a clear misallocation. Had the
company paid the amount AG unconditionally, then the insured would
have chosen the bundle 73 which represents a higher utility than 7;.
Conversely, if the company had not linked the compensation payment
to the repair costs, then it could have saved the amount EG without
making the insured worse off. The reason is that the person insured
would then have chosen the bundle 7; which he likes as much as the
bundle T;.

The useless excess costs EG are undoubtedly a burden on the insur-
ance market. In general, when the BLoos rule is not in operation, a risk
averse insurance purchaser should be willing to pay a premium beyond
the expected monetary indemnification payment from the company,
provided that this payment is unconditional. In order to make this result
applicable if the person insured is indemnified according to the cost-
compensation principle, we can transform the probability distribution
of the company’s payments into an equivalent distribution of uncondi-

331t is assumed that the transformation curve between the repairs commodity and the
bundle of other commodities can be linearly approximated in the relevant case.

34 Note that OG, where G is the intersection with the abscissa of a budget-line through
T, parallel to BA, measures the monetary value of the bundle represented by 73, but that,
after the damage, the insurance purchaser’s wealth was only OA.
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tional payments. Then, of course, the fact that the insurance purchaser
would be willing to pay a premium in excess of the mean of the latter
distribution, by no means indicates that he would also be willing to pay
more than the mean of the former distribution, as the company would
require.

The allocative evaluation of the cost compensation principle is
obvious, since the excess cost EG induced by this principle is nothing
but a pointless waste of resources. Whether insurance, despite this
excess burden, causes a net welfare gain is a question which can only be
answered by the insurance market itself. If a free insurance market
exists, there must be a net gain for at least one of the parties. In the light
of this, public compulsory insurance must be regarded sceptically.
When it uses the cost-compensation principle, it may well bring about a
net loss in welfare,

Where it is practiced the cost-compensation principle should be
abandoned, except where repairs are a merit good or produce positive
external effects, as might be the case with health insurance. One must,
however, be careful to see that, in this case, the decision maker is no
better off after the damage than before since this would induce insur-
ance fraud as discussed above. So, for example, in the case of full-
coverage insurance a change in the compensation principle has to be
accompanied by a reduction in the indemnification payments by the
company, which, of course, makes it possible to reduce premiums, too.

2.2.3. The Optimal Loss Prevention Policy under Community Rating

The third type of moral hazard is more subtle than the other two, but
is nevertheless of great importance. Only this type is inseparably con-
nected with insurance and creates insurmountable barriers. We thus
need to consider it in detail.

The problem of community rating leads us back to the framework of
section C 2.1 where the substitution effect of insurance under ideal con-
ditions was studied. An assumption underlying that analysis was that
the insurance company exercises equivalence rating. It can monitor the
loss prevention policy of the purchaser and can adjust the premium it
requires accordingly. Obviously, with this assumption, the quality of
the company’s information was seen in a too favorable light. In reality,
the purchaser always has some scope for manipulating his risk without
the company’s knowledge. This scope is the third source of moral
hazard?.

33 Related approaches have been chosen by SpencE and ZEckHauser (1971, p. 383) and
Paury (1974). Cf. also Evrvuicy and Becker (1972, pp. 6421.), SEipe (1972), HELpmaN
and LarronTt (1975), MaArsHALL (1976), and Eisew (1976). A practically oriented study is
given by Mexces (1970, esp. pp. 109 1.). For the related problem of the workability of an
insurance market with non-homogeneous risks cf. also Pavry (1970) and Akerior (1970).
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To see the problem clearly, let us first assume that the insurance com-
pany has no possibility of monitoring the loss prevention policy of the
purchaser at all. Thus, independently of the distribution the decision
maker chooses from the original opportunity set M (see Figure 18), the
company has to determine a premium g per unit of coverage 6. It prac-
tices community rating. To illustrate this case graphically would not be
very illuminating. So, an algebraic treatment is used. For this purpose
the following notation is introduced:

Uy, Opy expectation and standard deviation of a particular end-of-
period wealth distribution from M,

Uc, 0 expectation and standard deviation of the loss distribution
belonging to uys and gy,

e the insurance company’s estimation of ug,

uy, oy expectation and standard deviation of the end-of-period
wealth distribution the insurance purchaser faces when
choosing uy; and a,, and buying the proportion & of insurance
coverage.

The definitional equations of the distribution parameters in which the
insurance purchaser is ultimately interested are given by (cf. (6) and (7))

(21) wy =y + e — giic)
and
(22) ay=(1-0)oc.

It is worth-while making some transformations in both the equations.
Note first that o = gy and, because of (12), uc = koc. Now, define a
function fi(0,,) that represents the shape of the upper boundary of M
in Figure 18; for simplicity it is assumed that fiy, (o) is twice differenti-
able with fiy;(oy) <0. Moreover, define a function fie = fic(uc) which
expresses the relationship between the expected loss as calculated by the
purchaser and as estimated by the company. With fde(uc)=1 this
allows the ideal case considered above to be depicted. With fic(uc) =0
it reflects the case of community rating considered here. Then (21) and
(22) can be written as

(23) Uy = fig(On) + Olkop — Efic(Kap)]
and

(24) ay=(1-0)ay.
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These equations demonstrate that the parameters uy and gy of the
decision maker’s end-of-period wealth distribution V' depend on two
control variables: on the degree of insurance coverage ¢ and on gy
which indicates the loss prevention policy. That g, determines the loss
prevention policy, although, given gy, the opportunity set allows for
alternative uys values, is caused by the possibility of eliminating as
inefficient all distributions that map below the upper boundary of M.,
Suppose for a moment that f(gy;) is not a function but a correspon-
dence that associates gy, with a set of alternative values of u,, and con-
sider equations (23) and (24). Since, given oy, and given 6, there is a
given value of @y, the highest value of uy, is obviously the best one;
whatever value is given to @, the highest value of uy, leads to the highest
possible value of uy.

The aim of the decision maker is to optimize his end-of-period wealth
distribution by a suitable choice of & and a,:

=0, 0= 1 e ] *
(25) max U(uy, ay) {9 0,0 (all or nothing supply)
(6,3} 0=f=1 (partial coverage allowed).

Utilizing the relationship

aU(.)/day _ duy
auU(.)/duy day

Uy

we can calculate from (23)-(25) the necessary conditions for a maxi-
mum, From dU/da), = 0, we have

7 _aj duy
(26) ﬂM{aMHSE(I-g ”’“")= 1 a-9
duc day Uiy
and, from aU(.)ad =0,
27) E(*’”—C—l)=d‘"" .
He doy |y

While both conditions have to be satisfied in the case of partial
coverage, in the case of an all-or-nothing offer of course only the first is
relevant. After inserting (27) into (26) and carrying out some elementary
manipulations we combine both conditions to

(28) ;I,:,;{n‘,-,;}:‘ﬁf(gi&t—q—])+[I—H}f(g'£€—l), 8> 0.
d He

He
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By construction, this condition must be satisfied in the case of partial
coverage. A comparison with (26), however, reveals that, in the special
case = 1, it coincides with the condition (26) of optimal behavior in the
all-or-nothing case. Hence (28) contains all the information needed to
find out which loss prevention policy the insurance purchaser chooses
under the kinds of contracts we consider.

Assume first /iy, /iy = 8 /315y = | which is the case of equivalence
rating that was considered in section 2.1. Then, from (28), we get the
condition

(29) Ay (oy) =k(g-1).

Referring to Figure 18 in connection with equation (18) we found above
that the optimal loss prevention policy is given by the point of tangency
between the upper boundary of the opportunity set M and an insurance
line. This result is confirmed by (29).

The question now is which change in the loss prevention policy is
brought about by switching to the hypothesis diic/duc = 0. The answer
partially depends on whether, with g, /u-> 1, the insurance purchaser
takes less care than the company expects, whether, with e /uc <1, the
company is too optimistic, or whether the intermediate case e /e =1
prevails. The latter seems to be a particularly interesting case.

Let there be a large number of insurance purchasers endowed with
identical preferences and identical time-invariant opportunty sets of
standard risk projects Q, but not necessarily identical wealth. Assume
that, in addition to 6, the company is able to monitor the decision
maker’s wealth so that it knows the opportunity set M from which a
particular purchaser chooses. Then, with stochastic independence
between the risks of the single purchasers, the company will be able to
calculate from the observed sum of losses a correct estimation A= e
Contrary to what might be supposed at first, this does not mean that, in
(28), we have to set dfi-/due = 1. If the single insurance purchaser de-
cides for himself, independently of others, to change a,,, then, because
his risk is negligible in the total portfolio of the company, there is no
way that he can alter the company’s rating system. Hence dfic /e =0
has to be maintained in (28) despite employing the equilibrium condi-
tion fic = uc. Instead of (29) we therefore have

(30) An(oy) =k(g-1) - 0kg.
A comparison between this expression and (29) reveals the outcome

of community rating. If insurance is demanded at all, then the decision
maker chooses a point on the efficiency boundary gy (o, . of the
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original opportunity set M where this boundary has a lower slope than
at the point chosen under equivalence rating. The difference in slopes is
greater, the larger the degree of coverage, regardless of whether the
buyer could choose this degree or whether the company dictated it.

In section C 2.1 the allocation described by (29) was identified as
being Pareto optimal. This already implies that the different allocation
as given by (30) must bring about a welfare loss. This loss is illustrated
in Figure 20. There, two insurance lines are shown. The upper one, Gl,
which is tangent to the original opportunity set, is chosen in the case of
equivalence rating, the lower one, G'I’, under community rating. Both
lines have the same slope since, for the reason given above, even in the
absence of direct control the company knows the size of *® ... Assume,
as in the discussion of the substitution effect of ideal insurance, that,
independently of the insurance purchaser’s choice, the company is just
compensated for the burden it takes on and is therefore indifferent to
the insurance buyer’'s action. Then, the utility loss illustrated in the
figure, which the purchasers suffer when the allocation changes from 7
to 77, is a clear deterioration with regard to the Pareto criterion.

iy

Fiyg (8 5)

Tmr Ty

Figure 20

The shift from G to G’ in Figure 20 is a shift towards a higher level of
expected end-of-period wealth. To denigrate this as suboptimal may not
sound very convincing. It could well be argued that, from a macro-
economic point of view, a maximization of expected end-of-period

¥ The equality of slopes follows from equation (14) but may also be calculated from
{23) if 8 is replaced according to (24) and account is taken of jic = uc=Kaoay.
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wealth is optimal, a solution approached more by G’ than by G. This
argument could be supported by the supposition that, at least theoreti-
cally, all risks could be pooled so that, for the welfare of the com-
munity, it would be best to base the choice on the mean-value criterion.
The weakness of this argument, however, is that it neglects the possibly
prohibitive administration costs of such a solution and that it lacks an
explanation of why a choice similar to that under perfect pooling should
be made if a consolidation of risks is not actually carried out®’.

Apart from this, the doubts concerning our result do not have a solid
basis since an increase in the expected value u is not a general feature
of the movement from G to G’. Assume, for example, that, because of
the absence of administration costs, the company only requires a
unitary loading factor, g = 1. Then, according to (29), G is at the maxi-
mum of the original opportunity set and the switch from equivalence to
community rating cannot bring about an increase in u;-. As is known, in
the case £ = | the insurance line is horizontal so that the optimal degree
of coverage is 100%. Because of (30) this implies

(31) Ax(op) = k.

Hence, indeed, G’ must be to the right of and below G. In this particular
case community rating brings about a comparatively smaller expecta-
tion of end-of-period wealth than equivalence rating does.

Condition (31) defines a point on the upper bundary of M where the
slope is —k. From the discussion of Figure 18, it is known that such a
slope characterizes point P where the highest auxiliary line of type DG
reaches the opportunity set, indicating that P brings about the highest
level of normal wealth net of prevention costs, i.e., the highest level of
(a — b)g. This aspect very clearly illustrates the fact of misallocation: if
the insurance purchaser is forced to take full coverage insurance or if he
chooses it himself then, under community rating, he completely neglects
loss prevention.

Up to now, only the question of which loss prevention policy is
chosen if insurance is bought has been examined. Whether insurance is
worth-while at all for the purchaser has not been considered. A simple
answer to this question does not seem to be available, but a comparison
with the case of equivalence rating shows that community rating reduces
the scope for gains from contracting significantly. Consider Figure 20
once more. There, the question of whether, for ¢ sufficiently high, the
indifference curve which is tangent at T’ enters the opportunity set was

3 In a similar form the problem was discussed in the famous welfare-theory debate on
compensation criteria by Kaldor, Scitovsky, and Samuelson,
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left open. If it does, insurance is not worth the price. It would be
cheaper for the decision maker to ‘insure’ himself by choosing that dis-
tribution where the highest indifference curve is tangent to the original
opportunity set.

The result sheds doubt on a proposal by Arrow (1963) that risks not
covered by private companies should be covered by compulsorary
government insurance®®*, If, as we would expect, the government is
unable to control the individual’s actions completely, then, even if fair
premiums are required, there is no guarantee whatsoever that insurance
brings about a net gain for the people as a whole.

In Figure 21 a situation, not necessarily unrealistic, that could be
called the dilemma of the welfare state, is shown. It is assumed that the
members of a community of identical individuals are obliged to buy full
coverage insurance and that the government demands a premium which
is just enough to cover the observed average loss. Under these assump-
tions, everyone chooses the distribution P which is characterized by a
complete absence of loss prevention efforts. So, the individual has done

3 With reference to the moral-hazard effect caused by the cost-compensation principle,
Arrow's proposal was criticized by Paury (1968). CF. also LEEs and Rice (1965), who
pointed out that government cannot avoid the administration costs that may prevent
market solutions coming into existence.

W Arrow recognizes the general problem of moral hazard, but does not find it parti-
cularly important. A similar view is expressed by MaLinvaup (1969, p. 239).
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the best from his personal point of view, but, since all losses eventually
have to be borne by the community, premiums, or taxes, must be so
high that each citizen ends up with the non-random wealth OI’. This he
clearly likes less than the probability distribution S, which he would
have chosen without compulsory insurance*., Of course, it would be
best for the community as a whole if each of its members were to choose
a loss prevention policy which makes his original expected wealth maxi-
mal, but, unfortunately, people seem to lack the collective rationality
which would be necessary if they were to behave in this way.

This pessimistic view of insurance under community rating is just a
possibility. Of course it is also possible that there will be a net gain from
insurance in the case of community rating. Ceferis paribus, the greater
the degree of risk aversion and the smaller the scope for manipulations
in end-of-period wealth distributions remaining unnoticed, the more
likely this is to happen. With regard to the scope for making such mani-
pulations, it should not be forgotten that the assumption that the com-
pany has no information at all on its customer’s loss prevention policy is
as extreme as the assumption that it can perfectly monitor the
customer’s actions. The truth will be somewhere in between, that is, the
company has some, but by no means complete, information on the pre-
vention policy that the individual chooses. The rating groups it sets up
using the available information can formally be integrated into the
above approach by dividing M into subsets that may be, but are not
necessarily, disjunct. The misallocation is then constrained to the pos-
sibility that within such a subset the ‘wrong’ distribution is chosen. The
selection of the subset itself, which the purchaser makes when he decides
on loss prevention, is a choice that is to be welcomed from an allocative
point of view,

2.3. The Allocation of Liability Risks

2.3.1. The Incentive to Shift Risk

In the above analysis of moral hazard, misallocation mechanisms
were found to prevail, which are caused by insurance. Now we consider
the case where misallocation exists without insurance and is rectified
when insurance is bought.

To present the problem in its simplest form, we leave the case of
moral hazard and return to the equivalence-rating model of section

0For the sake of information, with OD and OD' the figure illustrates the levels of
normal wealth net of prevention costs, (@ — b)q, for points § and G', The level OD’ refers
to the fictitious case that G'is chosen although no insurance is bought. With compulsory
insurance, normal wealth falls short of @D by the amount I'D".
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C 2.1. There will be one thing different however. While above it was
assumed that the opportunity set M of end-of-period wealth distribu-
tions does not extend beyond the normal range of convex indifference
curves, now the opposite is assumed. We consider the choice from a set
of liability risks some of which are large enough to bring about negative
variates of gross wealth with positive probability. Because the assump-
tion of strong risk aversion*' (e =1) is, in practice, not significant and
because it would imply the trivial result that the decision maker under
all circumstances tries to avoid these distributions, we confine our
attention to the case of weak risk aversion. As is known, this case
implies that, for o sufficiently large, the indifference curves are
negatively sloped.

The optimal choice with indifference curves of this type is shown in
Figure 22. When there is no possibility of buying insurance, a point like
S may be optimal. Usually this point is regarded as being inefficient for
risk averse decision makers, since, to the left of it, there are other points
with equal E(V), but smaller a(V). The reason § is nevertheless attrac-
tive is that, in case of damage, the BLoos rule makes it possible to shift
part of the loss on to other people®>. An external effect can, therefore,
be made responsible for the choice of §.

Figure 22

M CF. section 111 B 2 (towards the middle), section IV B 2.3.2, and section V C 1.4,
41Cf. chapter 111 B.
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Let us consider how the choice is affected if insurance is offered.
Depending on the size of the loading factor g required by the company,
in the usual way an insurance line can be constructed for each point in
M. It is possible that, for g slightly above unity, there is an insurance
line like I’G’ in Figure 22 which has the property of being tangent at
point 77 to an indifference curve above the one on which S is situated.
In this case, a point on the upper boundary of M is chosen which is to
the left of the maximum. Contrary to the previous situation, insurance
now implies an increase in the amount of care devoted to loss preven-
tion*?,

For the same reason, the misallocation that existed without insurance
is reduced or removed with the purchase of insurance. The latter is the
case if the point of tangency 7" is left of the line E(V) = ko(V') which is
the border between the range of those distributions extending partly
over the negative half of the wealth axis and those confined to the posi-
tive half*4. 1f the whole of the end-of-period wealth distribution is
situated on the positive half of the wealth axis, then there is no external
effect and hence no misallocation. Liabilities in the case of damage are
paid by the insurance company, and the latter is compensated by receiv-
ing the purchaser’'s insurance premium.

Insurance must, therefore, be welcomed in the case of liability risks.
However, the workability of a private market is not guaranteed. If the
company requires a higher loading factor than has been assumed up to
now, a situation may arise that is characterized by the insurance line
I"G" and the point of tangency T" where there is neither an advantage
nor a disadvantage in buying insurance. Alternatively, even the con-
stellation described by /" G™ may occur, where insurance is definitely
sub-optimal. But nevertheless, if, as assumed in Figure 22, the maxi-
mum of the opportunity set M is above the point where the indifference
curve passing through S enters the ordinate there is some scope for a
market solution with g > 1.

Unfortunately there is no particular reason for such an optimistic
assumption. The maximum of the opportunity set is just as likely to fall
short of the point where the indifference curve through S enters the
ordinate. Obviously, in this case a market solution is impossible. The

43 Note that the indifference-curve slope is always > —k. Thus, from S, a movement to
the right along the upper boundary implies lower prevention costs and a higher level of
normal wealth. A movement to the left implies the reverse.

44 For the role of the line cf. chapter 111 A 2.2 and 111 B, The possibility of a point of
tangency to the right of this line cannot, in principle, be excluded since the indifference
curves may be convex in the right-hand neighborhood of the line. The case described in the
text can be produced by choosing g sufficiently close to unity. The line E(V) = ka(V') was
not plotied in Figure 22 so as to leave open the question of which case prevails.
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insurance purchaser would only buy insurance if the loading factor g
were sufficiently far below unity, but for such a value the company
would not be willing to supply protection. In a free insurance market the
misallocation described could not be avoided.

There are many widely discussed examples of misallocation caused by
the BLoos rule. We only have to think of the catastrophies, reported
from various parts of the world, caused by selling pharmaceutical pro-
ducts before they have been properly tested, or of the danger arising
from nuclear power plants and chemical plants. Soveso and Harrisburg
are two names that can be mentioned here. There is also the case of
smaller airlines that are frequently accused of not taking sufficient
safety precautions. There is no reason to blame them; it simply is not
worth their while spending money on preventing indemnification claims
that, because liable capital is insufficient, would not have to be com-
pletely met. A similar comment can be made on the cable-car accident
that happened some years ago in Northern Italy. Because the cable-car
company did not spend the money necessary for a regular check of the
cable, many people lost their lives. The reason for the neglect of safety
again seems to have been the BLoos rule, for, after the accident, the fact
emerged that the liable capital was sufficient to cover only a very small
fraction of the indemnification claims made by the relatives of the dead.

2.3.2. The Role of the Coase Theorem

The accusation of misallocation was based on the prevalence of exter-
nal effects. In this connection we come up against the criticism of the
traditional view of external effects formulated by Coase (1960).

Suppose the activities of one economic decision maker affect another
decision maker adversely. Then, Coase maintains, independently of
whether the one who causes the damage is liable or not, a negotiation
between the two persons will produce a Pareto optimal level of the
activity in question. According to the traditional view expressed by
Picou (1932, esp. pp. 134f., 174 f., 183-188) such a possibility does not
exist. Only in the case of liability is there sufficient incentive for trying
to prevent damage. The simple argument by which Coase rejects the
Pigovian view is that, in the absence of liability, the person facing the
possibility of being damaged will try to bribe the other to reduce or stop
his activities. Thus a satisfactory allocation will be achieved indepen-
dently of the liability rule*,

45The Coase Theorem refers to the activities of both parties involved. In the present
context we are only concerned with changes in loss prevention policy.

The validity of the Coase Theorem has frequently been questioned. Among the prob-
lems discussed is whether the theorem is valid in the case of separable cost functions. CI.
Davis and WHinsTon (1962), MarcHanp and Russer (1973, 1975), Coenio (1975),
Girroro and Stone (1975), and Greenwoop, InGexe, and HorsrigLp (1975). Moreover,
the invariance with respect to changes in property rights contended by Coase must be
doubted in the case where one of the parties has market power, See Sivn and SCHMOLTZI
(1981).



330 Areas of Application A

For the above examples, however, a market solution of the kind
described by Coase is not available in reality. The question therefore
arises of why this is so. There seem to be two reasons in particular that
will account for it.

Consider first the examples referring to the danger from nuclear
power plants and chemical plants, as well as the example of automobile
liability risks to which reference has been made from time to time in this
book. What these examples have in common is that the risk is dispersed
over a great many people and cannot be divided up among them. The
agent causing the risks is not obliged by law to pay compensation ex
ante, but must compensate for any damage ex post. Yet, because of the
Broos rule, he cannot.

In such a case according to the Coase Theorem, the people en-
dangered could be expected to bribe the one causing the damage in order
to induce him to change his behavior. The reason that this does not
happen in reality relates to the public-goods aspect of the problem.
When bribes are to be collected to induce the desired behavior change
on the part of the agent causing the risk, people prefer to have their
neighbors pay. This free-rider problem was seen, in principle, by Coase
(1960, pp. 17 f.) and has been stressed by many others. For a great many
practical allocation problems, where large liability risks are involved, it
seems to be an insurmountable obstacle to a market solution.

Next consider the examples referring to insufficiently tested pharma-
ceutical products, the cable-car accident, and the poor safety standards
of small airlines. Here, there are two significant theoretical differences
from the first case. One is that the risk is separable between those who
are endangered. The other is that, in addition to an ex post compensa-
tion in the case of damage, there is the possibility of an ex ante com-
pensation; the purchaser, i.e., the endangered person, decides whether
or not to accept the risk.

These two differences exclude the public-goods aspect described
above. Well-informed consumers will be aware of the risk imposed
upon them by the Biroos rule and will therefore buy the respective com-
modities or services only if the prices are sufficiently low to compensate
for this risk. There are no external effects and the market solution can
be expected to prevent a choice such as the one represented by point S in
Figure 22.

However, the assumption of well-informed consumers is particularly
misleading in the uncertainty case. If the probability of damage is very
low, there is almost no chance of inferring the required information
from observing empirical frequencies. Moreover, although producers
are normally well informed regarding the possible risks of their
products, for obvious reasons they make every attempt to keep their
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information secret. Thus, in the case of product liability risks, the
ignorant consumer seems to be the normal case.

So the Coase Theorem appears to be a rather weak argument against
the BLoos rule. There seem to be important cases where the BLoos rule
does indeed produce an artificial incentive to choose probability distri-
butions that involve particularly large liability risks.

2.3.3. The Advantage of Compulsory Insurance

Since the market mechanism often seems unable to internalize the
risks imposed on other parties through the operation of the BLoos rule,
other solutions must be sought.

In those cases where the lack of information on the part of the
endangered party is the reason for misallocation, a good solution might
be to force producers to reveal detailed product information to the con-
sumers. For medicine, food, and many other articles various countries
have successfully chosen this way.

In the other cases where the free-rider problem is the reason market
forces are unable to react appropriately to the Broos rule, more direct
government intervention may be required.

One possibility would be the introduction of a tax-subsidy mechan-
ism*¢. But with such a solution neither the person causing the risk nor
the person endangered would be freed from risk. If both are buying
market insurance to reduce their risks, three agents would be concerned
with the difficult task of estimating the loss distribution: the govern-
ment, the insurer of the person sustaining the damage, and the insurer
of the person causing it.

If we neglect the value question of who should pay whom, another
solution that has frequently been chosen in practice seems much
cheaper. This solution is the introduction of compulsory insurance?’.
Compulsory insurance can solve the allocation problem just as well and
just as badly as a tax-subsidy mechanism, but has the advantage that,
with a single action, both parties, the one causing and the one sustaining
the damage, get rid of the risk.

The allocative implications of such a compulsory insurance are illus-
trated in Figure 23. Analogously to Figure 22, without insurance, point
S is chosen. The position of this point reveals both the shape of the end-
of-period wealth distribution and the optimal loss prevention policy.

41§ the Kaldor criterion is accepted, it is sufficient to follow Picou (1932, exp. pp. 192-
196 and chapter XI) and tax the person causing the damage without paving oui the
revenue Lo the one sustaining it.

47 The allocation of liability risks thus seems to be a good case for Arrow’s praposal that
the government ought to insure those risks that are not underwritten by private com-
panies. Cf. the above reasoning concerning Figure 21.
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Figtre 23

With compulsory insurance, the decision maker chooses another loss
prevention policy which is described by point G. Under a full-coverage
contract the corresponding level of end-of-period wealth is given by
point /. Rather than requiring full coverage, the government might also
allow a partial-coverage contract like that given by point 7. In this case,
however, care must be taken to ensure that the degree of coverage is
sufficiently large so as to avoid a shifting of risk, i.e., the possibility of
negative gross wealth. In the case of unbounded loss distributions this
requirement of course leads back to the full-coverage case. For bounded
loss distributions it means that only points on the insurance line to the
left of the *border line’ u = ko are admissible.

In principle, it is possible to solve the allocation problem implied by
the BLoos rule with the aid of a compulsory insurance system. It should
not be forgotten, however, that the other allocative weaknesses of insur-
ance studied above have not been overcome. Thus, in the case of large
liability risks, a compromise must be made between two sources of mis-
allocation, one that is brought about and one that is removed by
insurance.

4. Summary

The analysis of insurance demand was carried out for two kinds of
contracts: full-coverage contracts, where the individual has to choose
between all or noting, and partial-coverage contracts, where any degree
of coverage between zero and unity can be chosen. The first part of the
analysis was concerned with the case of given risks that cannot be
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manipulated by the insurance purchasers. It brought about the follow-
ing results.

In the cases of property insurance and small-scale liability insurance
there is scope for mutually advantageous contracts between the insur-
ance purchaser and the company. The picture is different in the case of
large liability risks. Since here insurance means that the insured person
loses the advantage of shifting part of his risk to others, a market solu-
tion is not guaranteed. It is true, a market solution is possible in the case
of strong risk aversion (£=1) since the purchaser has the lexicographic
preference of preventing his net wealth from falling to zero. However,
unfortunately only the hypothesis of weak risk aversion (0<e<1)
seems realistic. Only this hypothesis is compatible with the empirical
observation that people develop a higher intensity of insurance demand
as they grow older. In the case of weak risk aversion, people will not
demand either full-coverage or partial-coverage contracts if the possible
losses are sufficiently large relative to the decision maker’s wealth.

The analysis of insurance demand for given risks can explain various
phenomena observable in insurance markets. But from an economic
point of view, it is particularly important to understand the allocative
effects brought about by insurance. The following results were achieved
in the second part of the analysis where the size of risk was considered to
be subject to individual choice.

Under equivalence rating and unconditional compensation payments,
property insurance leads to a favorable change in the loss prevention
policy of the insurance purchaser: cheap insurance is substituted for
excessive loss prevention costs. Unfortunately these ideal conditions are
often violated in practice. First, in the case of community rating, the
purchaser can manipulate the loss distribution without having to be
afraid that the company will react with a change in the premium re-
quired. This possibility implies that, the higher the degree of coverage,
the more he reduces his loss prevention effort beyond the optimum. In
the exceptional case where the degree of coverage is above 100% there is
even an incentive to destroy the object insured deliberately. A second
allocative danger is brought about by the cost-compensation principle.
This principle artificially reduces the price of repairs and recovery,
thereby producing excessive demand leading to welfare losses.

While, in the case of property risks, insurance induces a reduction in
loss prevention costs it may, in the case of large liability risks, have the
opposite effect. Under equivalence rating this allocative effect is
welcome. Without insurance, people neglect loss prevention because the
Broos rule makes it possible to transfer part of the risk to others. With
insurance this external effect is removed and hence the ‘right’ amount of
loss prevention effort is chosen. Since there is no guarantee that large
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liability risks will be voluntarily insured, government intervention seems
to be required. The introduction of compulsory insurance for large
liability risks was seen to be an attractive possibility.



