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Chapter 8

ARE INCENTIVE INSTRUMENTS AS GOOD AS 
ECONOMISTS BELIEVE?
SOME NEW CONSIDERATIONS

Hannelore Weck-Hannemann (University of Innsbruck)

and

Bruno S. Frey (University of Zurich)

THE ISSUE

The Theory of Environmental Economics strongly suggests that the use of 
incentive instruments, which exploit the relative price effect, constitutes the most 
efficient and desirable policy. A recent survey on environmental policy (Hahn 
1989, p. 95) notes that "the two tools which have received widespread support 
from the economics community (are) marketable permits and emission charges." 
Environmental incentive instruments count among the most successful applica
tions of economic theory (Faulhaber and Baumol, 1988; Cropper and Oates 
1992). During the last few years, emission charges and even tradeable effluent 
licenses have moved from being an academic proposal to being part of the policj’ 
programme of many parties across the whole political spectrum. Nevertheless, 
incentive instruments are little used all over the world (Halm, 1989); and an 
OECD study (1989) also sees little prospect that they will be used on an 
extensive scale in the future.

This paper completely accepts the economic arguments brought forward 
in favour of incentive-based environmental instruments. Using the relative price 
effect in order to improve our natural environment is strongly supported by the 
authors. The paper argues, however, that the favourable outcomes attributed to 
environmental incentive instruments depend on particular conditions. The domain 
of favourable outcomes is restricted because the introduction of incentive 
instruments under identifiable conditions leads to a countervailing effect. Under 
some conditions, therefore, the application of emission charges or tradeable 
licenses leads to a perverse effect, i.e. that the environmental conditions worsen.
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Our argument is not based on the (well-known) transaction costs, i.e. 
that the costs of administrating and monitoring incentive instruments may be so 
high that they outweigh the benefits achieved by their application. Rather, our 
argument is based on a behavioral effect originally identified in experimental 
social psychology. This relationship has been dubbed ’crowding-out effect’ and 
states that there exist conditions under which incentive instruments undermine 
environmental ethics, tending to lead to less environmentally conscious 
behaviour.

The pertinent question analysed in this paper is: which of the two effects 
— the (economic) relative price effect or the (psychological) crowding-out effect 
— prevails under what conditions? The following section analyses the crowding- 
out effect. Then, the relative price effect and the crowding-out effects are 
compared, and we identify under what conditions the crowding-out effect 
becomes relevant and may dominate the relative price effect. The last section 
discusses the consequences for environmental policy.

THE CROWDING-OUT EFFECT

Incentive Instruments and Intrinsic Motivation

Following the rational choice model (Becker, 1976; Frey, 1992a), individual 
behaviour is determined by preferences and constraints. Changes in constraints 
are due to changes in relative prices. While standard neoclassical theory analyses 
human behaviour by taking basic preferences to be constant (Stigler and Becker, 
1977), it may alternatively be assumed that preferences are systematically affected 
by pricing or monetary incentive instruments. Introducing or more intensively 
using prices to influence individual behaviour under identifiable conditions will 
have a detrimental effect on preferences or, equivalently, on intrinsic motivation. 
A particularly important intrinsic motivation is morale, in particular 
environmental ethics. According to Deci (1971, p.105), "one is said to be 
intrinsically motivated to perform an activity when one receives no apparent 
reward except the activity itself." Intrinsic motivation is used here in a general 
way; what matters is the contrast to the relative price effect of microeconomic 
theory.

Experimental and field research has established (see Deci and Ryan, 
1985) that three aspects are of crucial importance for the crowding-out effect to 
occur:

Recognition. A monetary reward, which makes people feel that the 
monetary incentive is applied only to bring about more desired behaviour 
according to other persons’ wishes, reduces intrinsic motivation.
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Fairness. The application of incentive instruments, which is considered 
to be unfair, decreases intrinsic motivation.

Incentive instruments, which are experienced as an increase in the extent 
to which one’s behaviour is determined from the outside, decrease self- 
determination and thereby reduce intrinsic motivation.

In experimental psychology, the negative effect of monetary (external) 
rewards on intrinsic motivation has been extensively discussed under the heading 
of ’hidden cost of reward’ (Lepper and Greene, 1978). The reason why external 
rewards decrease intrinsic motivation and corresponding activity has been 
attributed to a shift in the locus of control to an external source, which then 
guides behaviour. One may also speak of ’oversufficient justification’ - of being 
motivated at the same time, and unnecessarily, by two motivations for the same 
task. Many experiments support the crowding-out effect (McGraw, 1978, pp. 55- 
56): "the evidence for a detrimental effect comes from a wide variety of works in 
which a large number of subjects and methodological parameters have been 
varied." This holds, in particular, for work motivation (see Frey, 1993b, 1993c; 
and Barkema, 1995, for an econometric analysis).

Conditions for the Crowding-Out Effect

The previous subsection discussed the psychological basis for crowding-out 
effects and has thus mainly been concerned with the possibility for the effect to 
occur. This subsection now deals with the specific conditions that favour or 
restrain the crowding-out effect, and therefore make it possible to deduce when 
and how monetary incentive instruments should be applied to influence 
environmental behaviour.

Six conditions affecting the size of the crowding-out effect can be 
distinguished (Frey, 1993a):

a. The more personal the relationship between the actors involved, 
the more a monetary incentive tends to shift the locus of control from intrinsic to 
extrinsic motivation, and a crowding-out effect is more likely to occur. There is a 
‘psychological contract’ (Lee (1987)) between principle and agent. When it is 
violated, the workers respond by reducing work effort, an effect that is supported 
by substantial empirical evidence (see, e.g., Doeringer, 1991).

b. The more interesting a task is, the higher is the intrinsic 
motivation of the actors. Increased monetary incentives in that case tend to 
reduce self-determination and self-valued competence. This effect has been 
successfully tested in laboratory experiments (see, e.g., Deci and Ryan, 1985).

c. When a person can self-organize his or her tasks to a degree, an 
application of monetary incentives shifts the locus of control, damaging intrinsic 
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motivation. This particular crowding-out effect has been empirically supported 
for firms (Kochan et al., 1986). It has also been shown that the more developed 
the institutions for direct-democratic participation in government are, the higher 
is tax morale, which is a specific type of intrinsic motivation (Weck-Hannemann 
and Pommerehne, 1989).

d. Incentive instruments which fail to distinguish between persons 
of high and low intrinsic motivation are considered as unfair and tend to 
undermine intrinsic motivation. For that reason, the design of fair compensation 
systems plays a central role in industrial relations theory (e.g. Lawler, 1990).

e. The more incentive instruments are contingent on performance 
desired by the principal, the more strongly the locus of control shifts from 
intrinsic to extrinsic motivation, and the stronger is the crowding-out effect. This 
proposition has been empirically supported by laboratory experiments (see Deci 
and Ryan, 1985).

f. The less incentive instruments acknowledge a person’s instrinsic 
motivation, the more strongly it is crowded out because the affected person’s 
self-confidence is reduced.

RELATIVE PRICE AND CROWDING-OUT EFFECTS 
IN THE ENVIRONMENT

Environmental Ethics as Intrinsic Motivation

There exists an extensive literature on environmental ethics.1 It is, however, 
almost exclusively normatively oriented, and there are only few serious 
explanatory studies about the extent and occurrence of environmental ethics in the 
population.2

E.g. Attfield (1983), Miller (1990), Des Jardins (1993). There is also a 
specialised professional journal of Environmental Ethics.

2 A major shortcoming of the few studies devoted to a positive analysis is that 
they do not clearly distinguish environmentally conscious behaviour induced by benefit
cost considerations, and that behaviour induced by ‘pure’ ethical concepts; see e.g. 
Rodman (1983) and Des Jardins (1993).

A positive approach to environmental ethics starts from the net cost (i.e. 
the cost after deducting possible benefits) of pursuing ethical concerns in 
individual behaviour. Following North (1990, pp. 43-44), who suggested a 
downward sloping demand curve for ideology in general, we hypothesise that the 
extent of environmental ethics applied is larger, the lower the personal net cost is 
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of doing so (figure 1). It is thus suggested that individuals are prepared to apply 
environmental ethics in their behaviour when it costs them little (see Kliemt, 
1986; and Kirchgassner, 1992, on ’low cost decisions’). The more costly it gets, 
the lower the weight of ethical concerns. When the cost is very high, only 
ecological extremists still follow the principles of environmental ethics, while 
ordinary people find a lot of reasons why they should desist from doing so.

It is crucial to carefully identify what ’cost’ means in this context. A 
firm under perfect competitive conditions has a high cost (it faces bankruptcy) if 
it follows environmental norms and the other firms do not. This statement must, 
however, be qualified in various respects. First of all, to act in an 
environmentally conscious way may pay for a firm if it can thereby increase its 
sales or circumvent a boycott or other trouble from environmental action groups. 
Such behaviour may also be warranted if it preempts impending government 
environmental policy and helps the firm to be on good terms with the government 
and its administration, on which the firm depends, e.g. on future orders. Finally, 
few firms are subject to perfectly competitive conditions; rather, most of them 
have sufficient discretionary room to deviate to some extent from profit
maximizing behaviour.

Figure 1 The Demand Curve for Environmental Ethics

The survival argument just discussed for firms is relevant for individuals 
in wartime or in poor developing countries where people die from hunger if they 
do not fully exploit all opportunities. Under these conditions, the cost of 
environmental ethics is exceedingly high. It cannot therefore be expected, for 
example, that such persons refuse to burn wood or plunder the tree stock — even 
if they are aware that there is an unfortunate outcome in the long run (i.e. the 
erosion of the soil).

For most people in industrial countries, however, the crude survival 
argument is not relevant. For (professional) environmental activists, such as 
employees of Greenpeace, the pursuit of environmental ethics is even connected 
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with positive net benefits in terms of prestige, attention, and promotion prospects. 
The same holds for persons living in groups and contexts in which ecological 
concerns are taken as a kind of religion (Spretnak, 1986). Even for individuals 
not living under such conditions, environmental ethics may be connected with low 
or even zero cost insofar as small actions are concerned. Examples are collecting 
household refuse according to ecological principles (e.g. separating out glass or 
batteries), abstaining from throwing trash on the road, or in the case of 
catastrophies (Baumol and Oates, 1979, pp. 296-99; for post-catastrophy 
behaviour, see DeAlessi, 1968, 1975). Another important case in which the cost 
of pursuing environmental ethics is low is voting in elections and popular 
referenda. Each voter only has a minuscule impact on the total vote outcome and 
casting a vote in favour of environmental projects is therefore nearly costless.

There are thus important circumstances in which individuals and firms 
pursue environmental ethics, and this behaviour is at least partially determined by 
intrinsic motivation, so that the crowding-out effect becomes potentially relevant.

When are Incentive Instruments Effective?

The effectiveness of environmental incentive instruments depends in our context 
on two factors: (a) the importance of environmental ethics for behaviour, which 
is determined by the associated cost; (b) the intensity in which the incentive 
instruments are used, i.e. the extent of external intervention affecting individuals. 
For simplicity, the interaction of these two determinants is analysed by distin
guishing in each case only a low level and a high level. Table 1 illustrates the 
outcome expected when both, the cost of environmental ethics and external inter
vention, are either low or high.

Table 1 Environmental Outcomes

cost of applying

low cost

environmental
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high cost

extent of
external low interven

intervention tion

(1) 
environment 

preserved

(2) 
environment 

destroyed
(application ot
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ments) tion

(3) 
countervailing 

effects 
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(4) 
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preserved
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The four paradigmatic outcomes are now discussed in sequence.

a. Low cost of environmental ethics, low extent of intervention

Under these conditions, individuals and firms exhibit a high amount of 
environmental ethics. As the corresponding behaviour is not influenced by the 
application of emission charges or tradeable licenses, the environment will be 
preserved. The area in which these conditions hold may be called ’voluntaristic 
environmentalism’. Examples are the separation of household refuse or careful 
disposal of wastepaper or chewing gum in public spaces. The voluntaristic 
environmental area has been neglected by economists, but plays a great role in 
the thinking of laypeople, who often tend to overestimate its importance. Many 
environmentalists seem to believe that most environmental issues belong to that 
area.

b. High cost of environmental ethics, low extent of intervention

In this area environmental ethics is not active because it burdens individuals and 
firms too heavily, nor is behaviour influenced by the application of environmental 
instruments. There is thus neither an internal nor an external motivation to 
protect the environment.
Examples for this area are:

• Environmental behaviour in centrally planned economies where the cost of 
behaving ethically was high, as production plans had to be met or even 
surpassed (at least in formal terms). At the same time, central economic 
policy did not care about ecological issues. As a result, grave environmental 
damages occurred — as we are now, after the breakdown of the communist 
systems, fully aware.

• The destruction of forests and the consequent soil erosion in developing coun
tries, where individuals cannot afford to behave ethically towards the environ
ment, and where there is no environmental intervention by the government.

• Newly arising market economies without environmental policy, where people 
enter the consumption phase and subjectively find it costly to behave 
according to environmental norms (in particular because of the need to keep 
up with the ’Jones’).

• International environmental problems such as the greenhouse effect or the pre
servation of oceans, where many people find it difficult to establish a strong 
connection between their own behaviour and the global ecological outcomes, 
and where environmental ethics is therefore costly. At the same time, the 
public-good nature of the problems makes it hard, or even impossible, for 
governments to cooperate and to externally intervene.
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c. Low cost of environmental ethics, high extent of intervention

When incentive instruments are used to fight environmental pollution, and indivi
duals follow environmental ethics, a crowding-out effect is induced. The question 
is whether the destructive effect on intrinsic environmental motivation is stronger 
than the behavioral change induced by the relative price effect of the 
environmental instruments. The outcome depends on the six conditions generally 
identified above as prerequisites for the crowding-out effect:

In personalised relationships the crowding-out effect is strong. This 
condition may apply for ecological activity groups that rely strongly on the 
cohesion between particular persons, where the government intervenes to steer 
environmental behaviour via relative price changes. Such external intervention is 
likely to destroy such groups’ cohesion because their raison d’etre is fundamen
tally questioned. If the government fulfils the tasks previously undertaken by such 
groups, their members may well lose their sense of purpose and direct their 
intrinsic motivation to other issues. Whether the environment improves or de
grades is open.

For interesting tasks the crowding-out effect is strong. People who 
follow the standards of environmental ethics in their behaviour because they find 
the underlying ecological issues fascinating, experience a severe loss of 
motivation when the same task is performed by an externally imposed policy 
instrument.

When environmental problems have been cared for by self-organization, 
external intervention destroys the intrinsic motivation the participants have. As 
Ostrom (1990) has shown, many common-property resource problems have 
indeed been successfully addressed by self-organization, but her research also 
reveals that outside intervention by government often has disastrous consequences 
on morale.

When the use of incentive instruments does not differentiate between 
persons with high and low environmental ethics, but all are treated as if they had 
no intrinsic motivation with respect to the preservation of nature, the crowding- 
out effect is strong. An example are firms that use their discretionary room to 
voluntarily safeguard the environment but that are nevertheless subjected to the 
same regime faced by firms that do not care for ecological issues. This happens 
when an environmental tax for administrative reasons is based on the sector’s 
average emission. In this case environmentally conscious behaviour is not reco
gnised, and it is likely that the managers of those firms react by adjusting their 
pollution to the sector’s average level (see Wicke, 1991, pp. 369-70).
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The more strongly rewards are contingent on behaviour, the more 
environmental ethics is driven out. Economic incentive instruments are 
favourably based on a close relationship to behaviour so that the relative price 
effect works at its best. At the same time, however, this makes intrinsic motiva
tion unnecessary, crowding it out. An example is household refuse priced 
according to quantity. While each household has an extrinsic incentive to 
minimize its quantity, environmental ethics becomes superfluous.

Environmental ethics is crowded out when the environmental policy 
instruments applied fail to acknowledge affected persons’ intrinsic motivation to 
protect the environment. This crowding-out effect particularly applies in the case 
of tradeable licenses. Licenses allow a specific amount of pollution and do not 
morally condemn damaging the environment as long as the emitter stays within 
these limits. In this particular sense, once a license has been acquired, there is a 
’license to pollute.’ All intrinsically motivated environmental concerns by this 
procedure are implicitly declared to be irrelevant. An environmental policy built 
on tradeable licenses thus actively undermines environmental ethics (for a similar 
argument, see Kelman, 1981).

d. High cost of environmental ethics, high extent of intervention

In this area, environmental incentive instruments work best. Environmental ethics 
does not affect behaviour, so that the relative price effect of emission charges and 
tradeable licenses hilly determines behaviour, provided the other conditions 
necessary for the application of these instruments apply. In particular, (i) the 
transaction cost of applying incentive instruments must be so low that it pays to 
employ them; (ii) politicians and administrators must understand the working of 
incentive instruments to apply them properly; (iii) interest groups that lose from 
an efficient environmental policy must not have the power to block or undermine 
incentive instruments; (iv) public officials must be made to effectively apply the 
incentive instruments. This last point is especially non-trivial — as bureaucrats 
often prefer direct regulations, as these give them more discretionary power.

CONSEQUENCES FOR ENVIRONMENTAL POLICY

Our analysis helps to explain why the environmental incentive instruments have 
been applied so little for such a long time. Even today their use is quite restricted 
and experts do not expect that they will play a major role in future environmental 
policy. While there are many politico-economic reasons why such instruments are 
not applied (see Weck-Hannemann, 1994), our discussion suggests quite another 
reason (see also Frey, 1992b): people may be aware of the damaging effects 
incentive instruments may have on environmental ethics. They abhor the moral 
vacuum with which incentive instruments are connected.
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People may also be concerned about the spillover effect prompted by the 
destruction of environmental ethics induced by incentive instruments.That the 
environment is seen as a whole is supported by the fact that in many countries 
there are green parties and interest groups based on this one issue (Parkin, 1989). 
Decisionmakers are thus afraid that the use of incentive instruments has a double 
effect: the quality of the environment can be improved in those areas in which 
environmental charges and/or tradeable licenses are applicable, but environmental 
quality is lowered in all other areas because the guiding environmental ethic is 
weakened or is completely destroyed. This destruction of environmental ethics 
hampers individuals’ willingness to accept any kind of action to fight pollution, 
i.e. political support for environmental policies would also be negatively affected. 
This explains why even those groups that claim to fight for green interests may 
oppose pricing as an instrument of environmental policy: it would erode the basis 
of their popular support. Provided the motivation, crowding-out and spillover 
effects are sizeable enough, a strong counterproductive effect takes place and 
’overall’ environmental quality falls when incentive instruments are used. Under 
these conditions their application leads to the opposite of what was intended.

Pollution is viewed as a mainly moral issue, both by many 
decisionmakers as well as by the general population (see e.g. Blinder, 1987, pp. 
147-54). In the United States, where the use of pricing for resource allocation is 
more accepted than it is in Europe or Japan,3 motivation crowding-out and 
spillover are of less importance, leading to the proposition that incentive 
instruments in environmental policy are used more in the US than in Europe. 
Another proposition derived from the analysis is that the motivation crowding-out 
and spillover effects are stronger for consumers than for firms, which cannot 
pursue environmental ethics if they are in a strongly competitive situation. It is, 
moreover, to be expected that firms supplying intermediate products are less 
subject to motivational effects of incentive instruments. Finally, the theoretical 
analysis suggests that those instruments are preferred which entail a moral 
condemnation of pollution (regulations and, even more so, subsidies that reward 
environmentally conscious behaviour) compared to tradeable permits and charges, 
which imply that no moral wrong is connected with pollution. This leads to the 
empirical propositions that environmental incentive instruments are little used for 
a policy directed at consumers but rather at firms, and in particular, at firms 
supplying intermediate products and which are oligopolistic or monopolistic. 
These propositions are consistent with the evidence (OECD, 1989; and Hahn, 

3 One piece of evidence supporting this statement is that American economists, 
other factors held constant, have a stronger preference for pricing solutions than do 
European economists (Frey et al., 1984). That American workers are more prepared to 
accept the price system than are their Japanese and European counterparts; see also Beer 
et al. (1984, p. 116) and Aoki (1990).
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1989): environmental charges or tradeable permits are rarely if ever applied 
directly to consumers, but rather to firms, though standard economic theory 
argues that it works well (Baumol and Oates, 1979). Indeed, the only successful 
application of tradeable permits in the United States is to oligopolistic petroleum 
refineries to induce them to reduce the lead content of gasoline (Hahn, 1989). On 
the other hand, regulations, subsidies, and deposit-refund programs (supporting 
environmental ethics) are predominantly used in all countries - compared to 
those pricing instruments that tend to be interpreted by actors as a direct or 
indirect ’license to pollute.’

Our analysis also makes it possible to draw conclusions with respect to 
what environmental policy is desirable. It suggests that there are definite limits to 
the application of pricing to fight pollution (and elsewhere). Economists who 
have rightly stressed the strong behavioral effects of relative price changes have 
not considered sufficiently, if at all, that there are areas in which incentive 
instruments are much less effective due to the countervailing effect of crowding 
out environmental ethics. Our analysis aims to identify those areas for practical 
environmental policy where the crowding-out effect is likely to be strong, and 
where it need not to be taken into account.

Moreover, environmental incentive instruments should be modified in 
order to minimise possible crowding-out effects. Most importantly, economists 
should change the attitude with which they argue for incentive instruments. Most 
people concerned about the environment find it cynical to state that once one has 
paid a price one is completely free to damage the environment. This Friedman 
type of thinking and arguing4 (while perfectly acceptable among professional 
economists) is strongly objected to by practically all non-economists. Indeed, 
Blinder (1987, p.148) has found that "environmentalists ... want business to 
reduce pollution because it is the right thing to do, not because it is in their 
financial interest." Economists should acknowledge that the motivational structure 
of individuals is more complex than in their model. Once they accept that 
behaviour is not solely motivated by extrinsic inducements, but to a significant 
extent also depends on intrinsic motivation, they must become aware that their 
cynicism has considerable cost by damaging environmental ethics and prejudicing 
voluntary action.

4 Summarized by his well known statement: "The only business of business is to 
make profit."

Incentive instruments should be applied in conjunction with statements 
stressing that a person’s or firm’s intrinsic motivation to protect the natural 
environment is highly valued, and the use of incentive instruments should mainly 
be suggested for areas in which environmental ethics is weak or non-existent.
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What we thus propose is a partial rehabilitation of moral appeals in 
environmental policy — without giving up incentive instruments.
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