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In the context of emission trading it seems to be taken as given that people's
preferences can be ignored with respect to the whole process of fixing emission
targets and allocating emission permits to polluters. With this paper we want to
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allocated to the households who obtain the opportunity of reducing actual emissions
according to their personal preferences by withholding a part or all of the emission
permits allotted to them. Such a change in environmental policy would mark a return
to the traditional principles of consumer sovereignty by involving households (at least
partially) in the social abatement decision process instead of excluding them.
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of permits is that this increases the number of agents in the permit market and thus
significantly reduces the possibilities of strategic market manipulations.
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1. Introduction

During the last years the popularity of emisson trading as an instrument of environmenta policy has
increased sgnificantly. In particular, since the Climate Change Summit in Kyoto in December 1997
where several countries agreed on concrete emisson reduction targets, many proposals for the
implementation of an internationa emisson trading system have been discussed among economists as
well as paliticians and the public a largel. It has become clear that an internationd system of
emission trading could be ussful for the regulation of "globa™ and uniformly digpersed greenhouse
gasss like carbon dioxide where the exact geographica location of the emitting plants does not
matter. On a smdler scale emisson trading systems can be used effectively for the regulation of
pollutants with aregiond impact, such as sulfur dioxide.2 Also on anaiond level emission trading has
been acknowledged as an dternative to emission taxes.3

The basic features of most emission trading systems are the same. A centra authority such as a
national government or an internationd assembly of nationa government representatives fixes a
guantitetive overd|l emission target for the whole region in question (e. g. 20,000,000 t/year of SO,)

and then a corresponding number of emisson permits is printed. The most chalenging task in this

context is the digtribution of the tradable emission permits (TEPS) to individua polluters. There are
two main dlocation methods which are discussed in the economic literature as well as among

practicians of environmental policy: grandfathering and auctioning. Grandfathering means that the
permits are digtributed without charge to the polluting firms according to their past emissons. This
implies that the property right to nature or to the environment is dlocated to the polluters (up to the

overd| emisson limit, of course). Auctioning of the TEPs on the other hand implies that the property
right to nature lies with the government.

It is agtonishing to note that household preferences are completely ignored in this process, regardiess
of whether the TEPs are auctioned or grandfathered. It seems that pollution control is regarded as a
business between firms on the one hand and government on the other. This conflicts with the
anthropocentric nature of economic theory where the judtification for al sorts of policy action isto be
found in people's preferences. Why should we want to reduce emissions if not for the sake of
people's wdl-being? Therefore, it seemsillogica to exclude households from the whole process of
defining pollution targets and dlocating emisson permits. The neglect of people's preferences in
practica environmenta policy aso contradicts the principles of economic freedom as defined by
William Hutt and his idea of consumer sovereignty: "When | think of economic freedom, | think of a
productive system commanded by ‘consumers sovereignty'. This is a notion which ... indicates that
ultimate power to determine the use of resources which are 'scarce' ... shdl be vested in the people.
It implies that the goodness or success of productive effort can be judged only in the light of
consumers preferences.™ This seems to be judtification enough to search for possibilities to involve
households actively in the decison processes of climate policy. In this paper we propose an emission

1 For an overview over the recent discussion see e. g. Schneider / Wagner (1998).

2 A well-known example of sulfur emission trading is the allowance trading concept following the Clean Air Act
Amendments of 1990 to reduce emissions contributing to acid rain (Acid Rain Program ARP) in the U. S. (cf.
for details 40 Code of Federal Regulations 73and for an evaluation Tietenberg (1998a) or Harrison (1999)).

3 Cf.e. g. Tietenberg (1998b).
4 Hutt (1943, p. 215).
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trading system where households can at least partidly influence the fixing of pollution limits according
to their preferences.

The paper is organized as follows: In section 2 we give a short description of customary emission
trading systems based on auctioning or grandfathering. An dternative emisson trading mechanism
which vests households with some influence on the determination of overdl pollution limits is
proposed in section 3. In section 4 we explore the psychological background which makes our
system workable, and in section 5 we condider its efficiency properties. Some concluding remarks
are contained in section 6.

2. Emission trading

Globad pollutants such as carbon dioxide can be controlled most effectively by internationdly
coordinated measures. A rather popular ingrument often caled for in this context is an internationa
system of emission trading which was adso proposed a the Climate Change Summit at Kyoto in
1997. Such a system requires that an internationd board of national government representatives
comes to an understanding on a globa emission target with respect to the pollutant in question. Then,
a corresponding number of emission permits can be printed. As a second step the representatives of
the nationd governments must agree on the mode of didribution of these permits to the different
countries. On a nationd level governments must decide how to dlocate the TEPs to the different
polluters. The same task isincumbent on government for merely national TEP sysems. As mentioned
above there are two main cdasses of dlocation systems for emisson permits, auctioning and
grandfathering, which will be briefly reviewed in the following subsections.

Auctioning

The amplest method of dlocating tradable emisson permits to polluting firms is to auction them.
There are severd different methods of auctioning TEPs which dl have the same badc features in
common.®> Government offers al or amgjor part of the newly printed TEPs in the market, and firms
have to buy enough TEPs to secure their optimal scae of production (see fig. 1). A firm's choice
depends on the prices in input and output markets as wdl as on its individud technology and, of
course, on the TEP price. In the TEP market an equilibrium price will emerge which equds the
different firms margind abatement cods. By this mechanism the margind abatement cogts will be
equated over dl firms so that overdl abatement efficiency will prevail in the economy under
congderaion. Thisisillugtrated in the following Smple modd.

Let us consgder an economy with J different firms which dl produce a single composite commodity.
Eachfimji {1,2...} maximizesits profit according to its production function f'(y/, €), where y is
the vector [y¢, V2,..., Yw'] of inputs and the scalar € denotes the emissions of firm j. We postulate
that f! is strictly monotonous and concave in Y and € which implies that the use of nature € (as a
sink for emissions) is treated like a norma input. We assume substitutability between emissions €
and some "normd" inputs y,,) which are traded in factor markets (e. g. an increase in some capital

5 Cf.e g. Cramton/Kerr (1998, p. 3 ff. or 1999, p. 263 ff.), Montero (2000) or Johnstone (1999). .
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input like air filters can compensate for a reduction of emissons with output being constant). FHrms
have to buy emission permits for every emisson unit so that € equas the number of permits bought
by firmj. The firm's profit maximization problem can be described by

1) XJ_ngrllg?gj(px’- ay’ - pee’) with 2! :{[xJ,y’,é] | fi(y,e)3 Xl}
Tt -
and — >0 1 11,2,...,d
>0 (iT{e2..3))
where Z/ is the firm's production possibility set, p is the output price, q is the vector of input prices
and p. isthe price of the emisson permits. If we assume perfect competition in dl markets, prices are

regarded as given by the firm. Solving (1) leads to the output supply function (&), the firm's vector of
demand functions for market inputs (b) and to its demand function for emisson permits (c):

@ @ x"=x3(pa,pe)
® y" =y"(p,ap.)
© € =e"(pa,pe)

The sum of the individual demands for emission permits must equa the overal emission target E so
that the TEP market equilibrium can be described by

J ) _
@ ae’(.ap)=E .

=1
It should be noted that from the profit maximization problem (1) we obtain the optimaity conditions

|l .
(4 m=p%%ﬂw,@) (=12 ..9

which imply that under perfect competition the margind abatement costs in the firms profit maxima
X", y", € aethe samefor al firmsji {1,2.....}}. Together with the input rule

G a=pN,fiy’e) (=12..9

this implies that there is overdl production efficiency in the economy under congderation since the
margina products of al production factors (induding the input “nature") are the same for al firms®
This is the familiar result for an economy where environmental distortions are regulated by a TEP
system (or by auniform per unit pollution tax).

6 In practice, optimality condition (4) is often not fulfilled because TEP markets are not perfect (cf. e.g.
Schmalensee et al. (1998)).
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- fig. 1: Auctioning -

It is obvious that by this way of organizing a TEP system the preferences of citizens are completely
excluded from the whole decision process. The property right to the environment is alocated to the
government who has total control over the use of the environment in this case. It fixes the overdl
emisson limit and it sdllsthe "right to pollute’ to the firms and, thereby, increases its revenues.

One disadvantage of the auctioning of TEPs is often seen in the fact that it extracts liquidity from
firms and, therefore, means an additiond financid burden to them. To avoid this problem most
practicd attempts to implement an emisson trading system used another distribution scheme for the
TEPswhich is described in the following section.

Grandfathering

Grandfathering means that each polluter receives a certain quantity of free TEPs from the government
where this quantity is related to his past emissons.” This implies that no additional costs are incurred
by firms from the introduction of a TEP system as long as they do not increase their emissions past
their higtorical level.8 If polluters reduce their emissons they can sdl the redundant TEPs to other
firms that want to expand their activities or to newcomers who want to enter the respective
commodity market. If polluters want to increase their production and, thereby, increase ther
emissons they have to buy additiona permitsin the TEP market.

7 For several possibilities of designing a grandfathering system seee. g. Klaasen/ Férsund (1994) or Ackerman
(1999).

8 Of course, this is true in the literal sense only if firms receive permits for precisely the same quantity of
emissions as they produced before. If they obtain permits only in relation to their historical emissions the
above statement must be modified accordingly but it still holds in a qualitative sense.
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The profit maximization problem of a firmj is changed as compared to (1) only by the fact that the
firm now obtains aquantity €' of emisson permits for free. If government grandfathers al permits up
to the overdl emisson limit E it holdsthat

® a@¢-=E

i=1

If afirm's optimal level of emisson € islessthan &’ it can sdl the difference in the TEP market at
the TEP price pe. If it needs more than &' permits it has to buy the difference in the TEP market but
it <till saves emission cogts to the amount of pee’. Therefore, grandfathering is like granting the firm a
lump sum transfer of pea’ monetary units. This becomes obvious from the firm's profit maximization
problem for the grandfathering case

(7 max .(pxj- qy! + pe(éj- ej)) with 7! :{[xj,yi,é] | f‘(yj,ej) 3 xi} .
x,yl el Z

If TEP markets are competitive each firm will, as in the case of auctioning, buy or sdl emisson
permits until its margina abatement costs equd the TEP price. Therefore, perfect competition on the
TEP market (and, of course, in the input and output markets) leads to abatement efficency in the
sense that marginal abatement costs are equated over dl firms according to (4). This means that
grandfathering as well as auctioning of emisson permits dlows the fixed emission target E to be
reached a minimum overdl (socia) abatement codts.

The economic and ecologicd disadvantages of grandfathering are well known: it means a privilege
for dl firms that dready exigt a the moment when a TEP system is introduced while it results in a
kind of entrance barrier for new firms that want to enter the market for the first time. Pre-existing
firms do not have to pay for emissions up to their respective historical level @' and additional costs
are incurred only by additional emissons. Newcomers on the other hand have to pay for al their
emissons from the sart. Grandfathering is, as we saw above, equivdent to a lump-sum subsidy for
the pre-exiging firms. The higher the higtorical emission leve of a firm the higher is its subsdy. This
means, that firms have strong incentives to raise their emissons before the new TEP system is
introduced. If only few firms participate in the TEP market they may adso dtore the TEPs
grandfathered to them even if they do not need them in order to keep new firms from entering the
market. Therefore, grandfathering is counterproductive from an economic as well as an ecologica
point of view.
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As with the auctioning case grandfathering does not take into account the preferences of citizens.
Firgt, the overdl emission target E is fixed more or less arbitrarily by the government, and then firms
can decide on the basis of their individua profit maximization congderations to what extent they
abate pollution and to what extent they buy emisson permits. Household preferences are entirely
disregarded in this process (see fig. 2). The property right to the environment is transferred to
palluting firms, i. e. at least to those firms which dready exist before the TEP system is ntroduced.
They can use the environment as a Sink for their own emissions or they can sdll the right to (@b)use
the environment to other polluters and, thereby, increase their profits.

3. Considering household preferences

As was shown in the preceding section and is, of course, known from the respective literature both
traditional methods of distributing emisson permits to polluters, i. e auctioning and grandfathering,
are efficient in the sense that they ensure the redization of an arbitrary pollution target with minimum
overdl codts. Thisis, however, only a second-best solution since it does not guarantee the attainment
of an optima degree of pollution as would a Pigovian tax. From the discussion on the Pigovian tax it
is wel known that afirst best optimum cannot be atained under red world conditions because the
information necessary for the design of an appropriate environmenta policy ingrument like the
Pigovian tax is not available. Nevertheless, we do not think that this can be accepted as an excuse
for the tota neglect of household preferences in environmental policy. As we saw above the overdl
emission target is fixed by naiond government done or, in the case of an internationa emisson
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trading system, by an internetiond board of government representatives. Emisson targets fixed by
international politica negotiations are not even gpproximately Pareto-optima, as Baumol and Oates
(1971) suppose, since red world politicians cannot find out peopl€e's idea of an gppropriate upper
limit for CO, emissons in a sngle country and, typicaly, they are not even interested in finding it out.
This means tha the seeming "efficiency” of emisson trading is a mere cost efficiency when the TEPs
are auctioned or grandfathered.

It is hard to understand why citizens should be excluded from the property right to the environment
snce their well-being is the only reason for performing environmenta policy at al, and they have to
bear the costs of environmentd protection in the form of reduced market consumption. The
importance of congdering people's preferences for environmenta qudity is broadly accepted in other
policy fields. For example, it has become quite common to perform cost-benefit anadyses before
financing environmenta projects like the cregtion of a nationa park or measures to improve water
qudity etc. It has also become customary to andyze peopl€e's preferences for environmenta goodsin
the context of damage assessment after environmenta accidents, especidly in the United States.®
Therefore, it is surprisng and not congstent with the principles of consumer sovereignty that citizen
preferences should not matter for that part of environmenta policy which is intended to reduce
environmenta deterioration like emission trading. It is not enough, of course, to include citizens as
"producers’, i. e. as palluters, into the emisson trading mechanism since, as welfare theory tels us, it
is rather their "private Sde' or their role as consumers that should be the guideline for public palicy.
Or, as William Hutt (1936 / 1990, p. 257) putsit: "In regarding the individua as a consumer, we do
not see him in his full reationship to society. He is usudly dso a producer. But as a producer he is
the servant of the community.” And, somewhat below: "As a '‘consumer’, esch directs. As a
'producer’, each obeys" In the process of traditiond emisson trading policy it is, as was shown
above, just the other way round.

An alternative distribution mechanism for TEPs

In order to integrate citizens into the emission trading system we propose a policy which lies between
the ided of afirg-best Pigovian solution on the one hand and the total neglect of human preferences
as it is common in actud emisson trading systems on the other. We suggest that government after
fixing the overdl emisson limit E prints the corresponding number of emission certificates and
distributes them for free to the private households. If ahousehold H {1,2,...,H} obtains " TEPsthe
overdl emisson limit E equalsthe sum of the individual TEP holdings of the households:

8" =E .

(8)

>

7 Qo

1

Theindividud aloments " can, of course, be different for different households h. Since households
can el the permits and buy consumption goods from the returns from this sdle the assgnment of &"

9 As a consequence of the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA) of 1980 it is possible for the government in the U. S. to sue any person or firm for compensation
that is deemed responsible for contaminating the environment. Since 1989 compensation is demanded not
only for lost use values but also for destroyed nonuse values of natural goods which means that
compensation payments after a deterioration of environmental quality are directly linked to people's
preferences (cf. e. g. Portney 1994, p.9).
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TEPsto ahousehold h has the same impact on household utility as a lump-sum payment. Therefore,
the choice of the didtribution mode for the TEPs can be viewed as an additiona insrument of the
government's redigtribution policy like the choice of the income tax scale or the transfer mechanism
of the socia security system.

Government

Distribution of TEPs

y

Households

A

buying & selling

\ 4

TEP Market
A

buying & selling

Y

Firms (Polluters)

- fig. 3: Consdering Household Preferences

It is dlear that permits which are sold in the TEP market lead to emissons in the same amount while
the quantity €" withheld by household h leads to a cutback of the overal emissons and, therefore,
reduces the overall emission target E set by the government. This means that households have the
power to tighten the government's emission regtriction E by hoarding emission permits so that actud
overdl emissons E " as enforced by the households turn out to be

9 E"=3 (&"-€)E£E .

>

7 Qo

1

Thisimplies that with such a TEP system the property right to nature is redlocated to the households
- a leadt to the extent of the overal emission limit E . Households have the possibility to withhold a
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pat or dl of the distributed TEPs instead of sdlling them and, thereby, reduce the actud emissons
according to their persona preferences. Such a system would involve households at least partidly in
the socid abatement decison process ingead of excluding them asin the traditional syslem. The main
features of thiskind of TEP system areillugtrated in figure 3.

Another important advantage of admitting households as traders in the TEP market where they can
sl or buy permits is that this increases the number of agents in the permit market consderably as
compared to the traditional TEP regime 0 that the posshbilities for drategic manipulations of the
market are sgnificantly reduced. Therefore, returning the property right to the environment to its
"naturd" owners, i. e. the citizens, is not only justified on mora or ethical grounds but dso avoids the
economic drawbacks of the traditional TEP systems due to "thin markets' which are typicdl for the
exiding emisson trading systems. In this sense the involvement of households in the emisson trade
implies dso an improvement of market efficiency.

4. Psychological considerations: incentives to withhold TEPs

The question arises why households should hoard emission permits instead of sdlling them and buying
consumption goods ingead. To answer this question it is helpful to get a proper idea of the
household's decison problem. For this purpose let us first specify the household budget congraint.
We assume that private households own the primary resources of the economy. They can be used as
inputs in production and at least some of them can dso be consumed directly by the households (like

e. g. time or land). We assume that each household h is endowed with astock y" T AM of these

resources which it can either consume or sdll in the respective market.10 The receipts from the sale of
resources is one of the two sources of household income. The other source is the sde of emission
permits out of the stock & " that the household obtains from governmen.

From thisincome household h has to finance its market consumption (which is denoted by the vector
x'1 AN a market prices pi A Y., so that its consumption expenditures are retricted by the
budget congtraint

(10) px" £ q(y"- y") +p.(e- &) (h=12, .. H) ,

whereqT A s the vector of factor prices and p. denotes the price of the emission permits!1

The term q(yh - yh) comprises a household's conventiona factor income while pe(éh - eh)
equds its income from the sale of the production factor "environment". Of course, a household can
consume more of some primary resources y,,, than it is endowed with (so that yhm > yPn for some
ml {1,2, ..., M}), and the same is true for the TEPS, but the sum on the right hand side of (10)

10 By AM e denote the non-negative orthant of the M-dimensional Euclidian space. Analogously, A ™ is the
positive orthant of the M-dimensional Euclidian space.

11 |t should be clear that not each household is necessarily endowed with each kind of primary factor, i. e. some
of the elements of the vector Y " can be zero.
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must always be nonnegative. This means that households can act as buyers and as sdlers of primary
resources and TEPs.

Preferences

If we want to go more deeply into a household's potential mativation to retain a least some part of
the TEPs &" instead of sling them dl we have to form a more detailed idea of its preferences. It is
assumed that a household h obtains satisfaction from its market consumption X' and from its
consumption yh of primary resources which could otherwise be sold in the market. Additionaly, a
household may derive utility from environmenta qudity which we shal denote by z and which is the
same for al households sinceit is a pure public good.

The influence of z on household utility depends on what kind of pollutant is meant by z. If we are
talking about ar or water quaity or natural amenities this influence might be rather important. In the
case of greenhouse gas emissons like carbon dioxide, methane, nitrogen oxide or CFCs a close
relationship to utility is not very plausible since people do not sense changes in the concentration of
such gases directly. At best they read about it in the papers or they are informed otherwise by the
media. All the more it is amazing that in spite of the impossbility of persond perception of
greenhouse gases, in many countries people are ready or even eager to make persond sacrifices for
the sake of greenhouse gas reductions. They cal for CO, taxes or for the introduction of TEP
systems which both result in higher commodity prices and, with incomes being constant, in reduced
market consumption.

One possible explanation why people are willing to make sacrifices for environmenta improvements
which they persondly do not even perceive might be the existence of what Andreoni (1989 and
1990) cdls "impure dtruism". In the context of greenhouse gas abatement this means the possihility
that people do not redlly care for the Sate of the atmosphere but they fed a"warm glow" when they
think they are doing "something good" or charitable. By sacrificing private income or consumption for
CO, abatement they derive (a bascdly egoigtic form of) utility from the good deed itsdf and not
from its consequences for something so abstract as the future world climate. In our model people can
engender this warm glow feding by retaining a part of their initid endowment &" of TEPs because
hoarding TEPs means reducing greenhouse gas emissions by foregoing market consumption.

The exigtence of impure atruism seems to be a convincing explanation for the empiricaly observable
desire of many people to give up certain present utility from private market consumption for uncertain
future utility from the possible prevention of prospective climate deterioration. True intergenerationa
atruism, of course, would be another explanation. But from the true dtruism point of view the world
climate is a pure public good which raises dl the questions and imponderables known from the
"private provison of a public good" debate. This refers especidly to the question of free riding,
because for the world climate it does not matter who does the good deed of reducing CO,
emissons. Therefore, pure atruism does not seem to be a convincing explanation for the empiricaly
observable desire of people to sacrifice private consumption for climate improvements that benefit
future generations.

Congdering impure dtruism in our mode means that hoarding TEPs has a double effect on
household utility: an indirect effect which is brought about by the consequences of reducing emissons
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for environmenta qudity and a direct effect which arises from the act of hoarding itsdlf. This means
that a household h receives utility from three different sources: from its consumption of the market
goods X", from the retained part y' of its initid endowment of primary resources y", and from its

withheld TEPs €. Integrating these different effectsinto the household utility function yields

% 5 ¢
(11) u" = uhéxh,yh,z% e - (h=12, .., H)

S
w5 b

where U' isthe utility leve attained by household h and uh(...) is the utility function. Environmenta
quaity z, which is the same for dl households, depends on the sum of the retained TEPs over Al
households (induding household h), since each retained TEP means one ton less of e. g. CO, and,
therewith, an improvement of environmentd quality.

We see that the number €' of TEPs hoarded by household h enters the utility function in two ways
firg, indirectly by influencing environmenta quality and, second, directly by generating a"warm glow
of giving". The firg effect, which could be described as the pure public good effect of hoarding
TEPs, isgiven by

h h
@ W 5o win JY s g JZ s,
1z e 71z =

The second effect, which could be caled the warm glow effect of hoarding TEPS, equas the partia
derivative of the utility function with repect to eh, I e

Tuh

(13) i

0.

The household's optimization problem becomes now

® a0 0
(14) max u"¢x" y" z6q €T, e
X"y e xh g i=1 B a

where X" = {[xh,yh,eh” px £ q(Vh - yh) + pe(éh - eh)} (h=12, ... H).

From this maximization problem we obtain the sandard optimality conditions for the consumption of
the market goods

h

15) @ o) =1"p, (h=12.,N)
X"

© T =g Mm=12 ..M

Tyh
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where | ™ isthe margind utility of income in household equilibrium and (*) denotes the equilibrium
vaues of the arguments of the respective function, in this case of the utility function. To specify the
form of the optimdity conditions for the TEP demand we must digtinguish between different
assumptions with respect to household preferences.

The general case

If we take into account that a household receives utility from environmenta quaity z as well asfrom
its personal stock of hoarded TEPs eh, whereit can choose only e di rectly, the respective
optimality condition becomes

h
ﬂu |h*

*xﬂZ* M2y =
(16) *) 'neh()+'neh()

Tu"
Pe -

1z

We observe that the first term on the left-hand side equals the public good effect (12) of hoarding

TEPs while the second term isthe warm glow effect (13). Since both effects are non-negative they
both influence the demand for TEPs in the same direction.

To illugtrate the relation between these two effects we make use of a smple diagram. If we combine
(16) with the market demand condition (15a) we obtain the margind rate of subgtitution between
TEPs and market goods as

" 1z,

1z & g€ p

1 *) — e

(17) T *) o
xh

In figure 4 we have the indifference curves for two versons of the household utility function: Usg
stands for the case where only the public good effect is considered (i. . " / 1€ = 0) and Uy g is
the indifference curve according to (17) where dso the warm glow effect is dlowed for. From (17) it
is gpparent that the indifference curves become stegper when the warm glow effect isincluded in the
andyss. This confirms the suppostion that the pure public good effect is reinforced by the warm
olow effect, i. e. the warm glow effect leads to an increased demand for TEPs (from eEG to eCVG in

figure 4).12

12 We assume that environmental quality aswell aswarm glow are non-inferior goods.
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Figure 5 illugtrates the case where the pure public good effect is smdler than the TEP price (in utility
units) for al pogtive vaues of e”. In this case the budget lineis stegper than the indifference curve for
the utility function without warm glow so that the household does not buy any TEPs for
environmental reasons aone ( eEG = 0). If there is a positive demand for TEPs a dl it arises only

from the household's desire for warm glow ( eCVG > 0). Otherwise the TEP demand is zero.

o ¥

el =0 V9% e)c

- fig.5 -
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These congderations confirm that the demand for TEPs can be separated into two independent
effects, i. e the public good effect and the warm glow effect. Each of these two effects stands for a
different mativation of a household to hoard TEPs ingtead of sdlling them. In the following subsection
we shall have a closer look at each of these effects separately by considering two specid cases of a
preference ordering. Let us start with the pure public good case where no warm glow effect exigts.

The pure public good case

In this section we assume that the household under congderation does not care for warm glow
fedings o that

u
(18) o =0.

As a consequence the optimality condition (16) becomes

Tuh Mz -

19 *) % *) = | :

(19) ‘ﬂz()‘ﬂeh() Pe

We see that the magnitude of the public good effect depends on the margind utility of environmental
qudity ‘Huh / {1z on the one hand and the household's judgement of its own influence on environmentd

qudity 1z/ ﬂeh on the other.

(i) Indifference with respect to environmental quality

As explained before, in the case of greenhouse gases like CO,, methane etc. it is rather unlikdly thet
a household's utility is directly affected by the concentration of these gases, so that low vaues of
ﬂuh / 91z whenever z denotes this kind of emissions which are typicaly regulated by TEP systems. In
the extreme case where

the left hand side of (19) is equa to zero and (19) is not fulfilled as an equation since the margind
utility of income as well as the TEP price are grictly postive. The respective Kuhn-Tucker condition
isthen fulfilled as an inequadlity according to

& un Nz e 0
. 5 - 1M p2< 0
g‘ﬂz() ﬂeh() pB

0 that the demand for TEPs €' must be zero in this case because of the corresponding
complementary dackness condition
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The economic explanation of this result is rather sraightforward: if you do not care for the world
climate and you do not bother about good deeds either, you have no incentive to buy TEPs instead
of market consumption goods. Such an indifference with respect to environmenta qudity is not
implausble if greenhouse gases like CO, are concerned.

(ii) The tragedy of the commons

An andogous argument holds if a household gppreciates an improvement of environmental qudity
(i.e ﬂuh / 91z> 0) but thinks that its own possihilities to contribute to such an improvement are very
gmdl or zero, i. e.

Mz
Te"

Such a combination of a postive margind utility of environmenta quality on the one hand and a
personal impact factor ‘ﬂz/'ﬂeh of zero is typicd for what is usudly cdled the "tragedy of the
commons':13 the contradiction between socid rationdity on the one hand, which demands a
preservation of the public good "environment”, and individua rationdity, which tdls the individua thet
it is not worthwhile for him persondly to make any sacrifices for the provison of this public good, on
the other. This kind of argument makes sense, epecialy, with respect to the greenhouse effect snce
a gngle ditizen's influence on the world dimate is so smdl that the benefits he recaives from his
persona contribution (e. g. by hoarding TEPS) can be neglected. In such a case it seems reasonable
from an individud point of view not to hoard any TEPs. This condderation is confirmed by condition
(21) which implies that the demand for TEPs must zero under these circumstances.

(iii) Free riding

Itis, of course, dso possble that the margind utility of environmenta qudity and the persond impact
factor are both postive and the demand for TEPs is dl the same zero. Thisisthe typicd "freeriding"
case, where an individua gppreciates environmenta quality (‘ﬂuh /92> 0) and is wel aware that he
could do something about it (fz/ ‘Heh > 0) but, nevertheless, does not contribute to the provision of
the public good "environmentd qudity” (i. e. ' = 0) because he hopes that others will do it and he
can consume the improved environmental quaity for free. Such a household will not buy any TEPs
for purely strategic reasons.

For the pure public good case in which no warm glow is desired we have described three specia
kinds of preference orderings which might induce a household to sdl its whole stock of TEPs:
indifference with respect to environmenta qudlity, the "tragedy of the commons'-case, and the "free
riding" case. If al households of an economy have one of these exceptiona preference orderings the
overdl emission limit E set by the government is not changed through the households involvement in

13 This concept wasintroduced into the literature by Hardin (1968).
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the TEP market: In this case a TEP sysem with household participation leads to the same TEP
adlocation as auctioning or grandfathering. But even in such a Stuation where al households refuse to
play an active part in the regulation of greenhouse gas emissons there is no negative impact on the
level of climate preservation as compared to the traditiond TEP systems.

The pure warm glow case

As explained above the most convincing explanation for people's willingness to make persond
sacrifices for some good cause that does not benefit them directly is the existence of impure dtruism,
i. e. the pleasure derived from the knowledge that one is doing something good. The desre for this
"wam glow of giving', as Andreoni (1990) cdled it, provides a sensble reason for people to
withhold some of the TEPs dlotted to them instead of sdlling them to buy market goods. For impure
dtruigts the actud effect of their hoarding TEPs on world climate does not matter. They are only
interested in the feeling of being good citizens who have done their bit for the good cause, while the
cause itdf is completdy irrdevant. This motivation, of course, eiminates the public good character
of TEPs since the good citizen can get the desired warm glow fedling only if he retains some TEPs
himsdlf, delegation is not possible. Consequently, in the pure warm glow case with

h
W ey=0 ad 2

22
(22) 12 =

(€)= 0

there is no incentive for free riding because one cannot derive a warm glow from the charity of
others. In this case TEPs can be treated like ordinary market goods which are bought in accordance
with the optimdity condition

Tun

(23) i

*) = 1" p, .

In fig. 6 the pure warm glow case where (22) holds is illustrated in anadlogy to figure 5. The
indifference curve Upg for a preference ordering without impure dtruism is a straight line pardld to
the €"-axis because hoardi ng TEPs generates no utility a dl in this case. An impure dtruidtic citizen

on the other hand with indifference curves Uy ¢ can increese his utility from Ul to Ul if heis
given the opportunity of hoarding some TEPs as can dso be seen from fig. 6.
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In table 1 the different specia cases from above are summarized. We see that, if we disregard the
warm glow argument (i. e. 9 " Al e = 0), there are three main reasons why a household might sl
dl of itsinitid endowment @". One is indifference with respect to the pollutant in question. This
possibility, which is shown in thefirg line of table 1, can certainly not be ruled out whenever we tak
about greenhouse gases because these gases and the consequences of their discharge into the
environment cannot be sensed directly by human beings. These consequences appear quite abstract
and theoreticd to many people, they are rather uncertain, and they lie far in the future. Therefore,
many people do not redlly bother for greenhouse gas emissions.

The second reason not to hoard TEPs for purdy environmenta reasons is that many people fed that
they as individuds have no or nearly no influence on a globa environmenta problem like the
greenhouse effect ([ z/ 1 e = 0). Therefore, they think it is not worthwhile to retain any of ther
TEPs because the resulting effect on environment will be irrdevant, anyway (cf. line 2 of table 1).
Even if people do care for the greenhouse effect and if they beieve that their persond sacrifice
makes sense with respect to the greenhouse problem there are till strong incentives for an individua
not to hoard TEPs because they regard the world climate as a pure public good (which is correct if
we disregard impure dtruism). This means that people cannot be excluded from its consumption
even if they do not contribute to its provison and dso the qudity of their consumption is not affected
by their persona contribution. Therefore, any persona contribution to the provision of that good
(i. e any retained emisson permit) would gppear to them as a waste of income and private
consumption (line 3intable 1).

In spite of al these reasons for non-cooperative behavior with respect to the provision of the public
good "world climate’ it can be observed that many people are willing and even keen to make
persond sacrifices (in terms of income or time) to prevent a deterioration of the world climate. This
fact might be interpreted as an empirica evidence for the hypothesis that people do not behave as
rational and egoigtic as household theory would suggest. On the other hand it would be surprising if
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s0 many households acted out of mere irrationdity. This condderation suggedts that there exist other
rational incentives to contribute to the preservation of the environment. A rather plausible motivation
might be Andreoni's impure dtruism as shown in line 4 of table 1. Applied to our problem impure
atruism can produce a positive household demand for TEPs even in a society of free riders or a
society that does not believe in the sense of individud contributions to a better environment.

W il Tu" Tz Tu" ¢’

case \ utility fct. 1z qe" 1

indifference with respect 0 30 0 0
to pollution

tragedy of the commons >0 0 0 0
freeriding >0 >0 0 0

pure warm glow case 0 30 >0 >0
- table1 -

A note on pure altruism

After this detailed discussion of impure atruism as an incentive for hoarding TEPs one might ask why
pure dtruism is not consdered here with comparable scrutiny. The reason is that pure dtruism would
not change our argumentation as compared to the pure public good case. In principle, there are two
main kinds of dtruism tregted in the economics literature: paterndigtic dtruism and individudigtic
dtruigm.14

If we condder paterndidtic atruism where the present generation cares for the future climate z no
maiter if the future generations do we have utility functions of the generd form

o] a .60
u" = u"Cx" y"zG €T .
a5

Thisis the typica utility function for the pure public good case trested above. The household cares
for the future climate z but it does not matter who contributes to its improvement. Therefore, the
tragedy of the commons problem as wdl as the free riding discusson from above apply here

andogoudy.

14 For thisdistinction see e. g. Madariaga/ McConnell (1987).
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If, dternatively, we ded with individudigtic dtruism where people today care for the utility v(¥ of
future generations and take into account the dependence of future utility on future climate we obtain a
utility function of the generd type

@ @apl 000
uh = uh‘?xh,yh,v‘}zgééf; :
: S

As in the paterndigtic case we end up here with the typicd public good problems of free riding and
the tragedy of the commons. Therefore, in spite of the fact that true dtruism might provide a
compelling argument for the hoarding of TEPs a first Sght it turns out that the typicd public good
arguments againg individua cooperation hold here so that the exidence of purey dtruisic
preferences does not change our previous discusson. The most convincing incentives for the
hoarding of TEPs by individua households result from the existence of impure atruism and the desire
for Andreoni's warm glow.

5. Efficiency considerations

In the lagt section we showed how a TEP system that involves households as participants in the
permit market might work. It became apparent that there are incentives for households to retain at
least some of the TEPs dlocated to them. Therefore, we can expect that the TEP dlocation resulting
from such a sysem will differ from the alocation thet results from the traditiona emisson trading
mechanism because a smdler number of TEPs will be avallable for polluters (both dlocations may
coincide only if al TEPs are sold to the firms). In order to test the socid desirability of such a change
we have to scrutinize the efficiency properties of our new TEP system and to compare them to the
respective properties of the traditiona TEP systems. In the following subsections we shdl dedl in turn
with ecologicd efficiency, cos efficiency and Pareto efficiency.

The TEP system with household participation as proposed here differs in two ways from the
traditiond TEP systems. First and most important, households are dlowed to withhold some TEPs
from the polluters and even to buy TEPs in addition to their initid endowment which gives them the
possihility to influence the totd quantity of emissons. Second, the initid endowment of TEPs is
alocated to households (insteed of firms or government) for free which symbolizes that the property
right to the environment is given to the households. This second characterigtic of our TEP system has
the same impact on household consumption and household utility as alump-sum trandfer, i. e. amere
income effect. For the efficiency comparison to be made in this section the differences in income
effects are irrdevant and should be diminated. For that purpose we assume for the following analyss
that in dl three cases of TEP systems (grandfathering, auctioning, household participation) the returns
from the sde of the TEPs are transformed as lump-sum transfers to the household sector (according
to the same didtribution scheme).
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Ecological efficiency

By the ecologica efficiency of an environmental policy instrument we mean its capacity to redize a
given ecologicd target, in our case an emisson target. From the environmenta economics literature
we know thet the ecologicd efficiency of the traditional emisson trading systems, i. e. of auctioning
and grandfathering, is very high'5 since the emisson limit E as set by the government cannot be
transgressed by polluters (at leest not legdly). This is an important difference between emisson
trading and e g. the use of ecotaxes The ecologica difference between auctioning and
grandfathering on the one hand and our dlocation system where households obtain the TEPs on the
other is that the overdl emisson limit E as set by the government can be tightened by households
through hoarding TEPs so that E™ £ E acoording to (9). Therefore, the modification of the
emission trade as proposed in this paper does not jeopardize the ecologica objectives of the
government represented by E since this emission limit can never be transgressed. The possibilities of
the private households to interfere with the government's environmenta policy by enforcing their own
emission target E " are restricted to the interval

24 O£ E" £ E .

In the ecologica "worst casg" when dl households act as free riders and no one cares for a warm
glow total household demand for TEPs becomes zero. But even then the overal emission level E is
preserved as can be seen from (9), i. e.

b h =H =
) ¢ =0 p E"=FE.

h=1

This shows that even if the most pessmigtic critics of citizen participation in environmental protection
are right and there is no dedre for warm glow and only free riding insteed, the quantity of emissons
generated by the TEP system with household participation is not larger than in the traditiona
auctioning or grandfathering case.

Also the other extreme case of preferences in which households are not willing to sdl any of ther
TEPs to polluters does not harm the ecologica objectives of government. On the contrary, in this
case where

I
Qox
@l
=
T
m
I
o

H
26) €
h=1 h=1

holds, emissons are reduced to zero. This Stuation could be explained with an extreme desre for
warm glow or with an extreme craving for an intact environment in combination with the complete
absence of free riding or tragedy-of-the-commons pessmism or —outside our mode and outside
neo-classica household theory — with a lexicographic preference ordering, where the environmental
protection is firgt priority. A reduction of total emissons to zero might, of course, be harmful to the
production sector but it is not hamful to the environment and if households have such an
extraordinary preference for climate protection this must be respected.

15 ¢f. e. g.Klaasen/ Foérsund (1994).
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In redlity one probably has to ded with mixed preferences, i. e. with some free riders, some pure
dtruigts, some environmentally ignorant households and some impure dtruigts. In such a typica
gtuation some of the TEPs digtributed to the households will be retained and some will be sold to
polluters so that the effective emission level E ™ will lie somewhere between 0 and E . But no mater
if one of the extreme cases described above or the mixed preferences case comes into effect the
emission limit E will aways be respected so that the ecological efficiency of a TEP system with
household participation is always guaranteed. Comparing (24) to (3) or (6) we see that with respect
to ecologicd efficiency a TEP system with household participation is a least as good as the
traditional TEP systems but probably - in dl cases but the special case (25) —it is better.

Cost efficiency

It is common knowledge that emission trading is an insrument of "high economic efficiency”. Whet is
meant here is the fact that tradable emission permits of the auctioning or grandfathering type do not
discriminate between different uses of one and the same production factor, i. e. the margina product
of aninput isthe same in dl its different uses. In thisregard a TEP system has the same impact on the
firm's production decison as a uniform per-unit tax on emissons. As was shown e. g. by Baumol and
Oates (1971) in their semina paper on the pricing and standards approach this condition is
necessary for the redlization of a given environmentd target with minima socid cods.

The TEP sysem with household participation as proposed in this paper has the same economic
impact on the firms profit maximization conditions as TEP systems with government auctioning or
grandfathering: firms hire inputs y and e until optimaity conditions (4) and (5) are fulfilled. Together
with technica efficiency and wel-behaved production functions this ensures cost efficiency in the
sense of Baumol and Oates. Therefore, regarding cost efficiency the TEP system with household
participation proposed in this paper is equivaent to the traditiond TEP systems.

Pareto efficiency

As a preiminary result we can State that a TEP system with household participation is equivaent to
the traditiond TEP systems with respect to (socid) cost efficiency and at least as good (but probably
better ) with respect to ecologica efficiency. In this subsection we want to include household utility
into our efficiency condderations which leads us to the problem of Pareto efficiency. To illustrate our
consderations we use a Smplified modd with only two households and one aggregated production
sector.

The Pareto conditions
Let us assume that both households have a utility function of the generd form (11), 1. e.

% 5 ¢
u" = uhgxh,yh,z% e e

5
H (h=1,2)
=1 g g
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This utility function implies the option that one or both households are impure dtruigs. The
production possibilities of our economy are given by theimplicit production function

@7 F(xyY.e) £0

where the emissions e" represent  the use of the environment as an input, i. e. as a snk for the
emissions of the production sector. The emissions are treated anaogoudy to the conventional market
inputs yU for the production of the output vector x.

We further assume that government sets an emisson limit E which must not be exceeded.
Households and firms have to share this emission quota according to

28) e+ +e’ £ E

where households "consume” emissions € (h=1, 2) by preventing them. I. e. the quota E can be
used by firms (for production) or by households (to save the world climate or to generate a warm
glow).

Accordingly the tota quantities of primary resources Y1 A have to be distributed on
households for consumption on the one hand and to the production sector as inputs on the other
) y+yV +y £ Y.

From this smple modd we obtain the standard Pareto conditions with respect to the optima
alocation of outputs x and primary resourcesy:

Tut/Tys  _ TF/ys  _ Tu?/TyE _ L
(30) e - T TR n=12.,Nm=12.,M)

The condition for the Pareto optimd digtribution of the emissonsis

111_Ul><ﬂ_zl A ﬂﬂ_uzxﬂ_; F/qe”
z . Tz
(31) 1 ‘”i * ﬂul L T T MX—o ﬂl = - T
Tu /9%, Tu/Tx, Tu /9x;, TF/1x,
1, 1z 1 Tz
1 _ Nz fg¢€° qu?/q¢e? 1z 9q€? an=12..,N;6
= e -t o2 7t 2 2 g - +
m Tus /79X, Tus/9x; Tus/ x5, m=12,..Mg

where n¥ isthe converson factor of utility of household 1 into utility of household 2, i. e.16

16 The corresponding Lagrangean is:

2 ®f 0 .0 ® e &yt 0
L(9 = udxly'z6q &' Tet T+ meu?ox? y2 26g e' e’

h=1 g g h=1 g
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From the solution of our optimization problem we further obtain the conditions for efficient
production (inequdity (27) must be fulfilled as an equation in a Pareto optimum), for ecologica
efficiency according to (28), for an efficient use of the primary resources (inequaity (29) must be
fulfilled as an equation) and for cost efficiency (from the derivatives of the Lagrangean in FN 15 for
e’ and vy ). In the following subsection we shall check to what extent these conditions for Pareto

optimality are fulfilled by a TEP system with household participation as proposed in section 3.

Efficiency characteristics of a TEP system with household participation

In the preceding subsections we showed that a TEP system with household participation fulfills the
Pareto conditions of ecologicd efficiency and cost efficiency while an efficient dlocation of market
commodities x and y according to (29) and (30) is guaranteed by well-behaved utility and
production functions and the exisence of competitive markets. The only remaining problem is the
Pareto optimal alocation of emissions according to (31).

From (31) it becomes obvious that household preferences should not be neglected whenever
emission reductions are at stake unless in the exceptiona case where no household cares ether for
environmenta qudity or for warm glow fedings. An optimal dlocation of emissons, however, would
require that no household acts as a free rider and no one is discouraged by the supposed
indggnificance of his possible contribution to a cutback of globa emissons (i. e. there is no tragedy of
the commons). Further, each household must bear in mind the externd effects which its persond
contribution to emisson reduction by hoarding TEPs exerts on the utility of other households
(according to the third term on the left-hand side and the first term on the right-hand side of (31)).
Clearly, it would be naive to assume that these conditions are absolutdly fulfilled in redlity. But it
would aso be naive to believe that these effects are as irrelevant as economic theory would suggest.
In experimentd udiesit was shown that households act much lessrationd in redlity than in theory o
that e. g. the free riding problem is much less important in redity then it should be expected on
theoretical grounds.1?

Irrespective of these public good problemsiit is apparent from (31) that also the potentia existence
of impure dtruism cdls for an explicit condgderation of household preferences with respect to an
emission reduction. Households and firms are competing for emissions where firms want to discharge
and households want to prevent emissons. The resulting ditribution problem can be managed in a
market system by implementing a TEP system with household participation as described in section 3.

Each TEP stands e. g. for one ton of CO, emissions. If the TEP is bought by a firm this means one
more ton of CO, emissons, if it is retained by a household this implies a reduction of totd CO,

emissions by one ton (as compared to E ) and it might give rise to warm glow.

a>(E-e1-e2-eU)- b>(7- yi- yz-yU)- n><F(x,yU,eU) :

17 cf.e g.the"classical" study of Bohm (1972), Schneider / Pommerehne (1981), Andreoni (1995) or Cummings /
Harrison / Rutstrom (1995).
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If no household cares for future climate z (so that ﬂuh /9z=0," h) only the warm glow argument
remains and optimdity condition (31) becomes

qut/get _ qF/1eY qu?/fé?
() T T T rEee - o2 el?
Tu /9%, TF/ 11X, Tus /x5

Comparing (33) to condition (30) confirms our former remark that in the pure warm glow case
emissons can be viewed as market commodities, since the same optimality conditions hold for them.
A household can obtain awarm glow only by its own contributions to emisson reduction, i. e. by its
own hoarding of TEPs, freeriding is not possble.

From these condderations it becomes clear that even if the pessmists with respect to free riding and
the tragedy of the commons are right there remains gill an important argument for involving
households in emisson trading as long as the existence of impurely dtruistic preferences can be
assumed. In this case emissions can be viewed as market commodities. If they are adso traded like
market commodities, i. e. as TEPs in a respective market with household participation, it 5 even
possible to redize a Pareto optimum according to the adjusted Pareto condition (33). Only if
households care neither for the world climate nor for warm glow fedings a tota neglect of household
preferences with respect to emisson can yield a Pareto optimum, too, since in this case optimdity
conditions (32) or (33) vanish completdly. But if households do not care at dl for CO, emissons
thereis no reason for an emission reduction policy in an anthropocentric world.

Figures 4 to 6 illustrate that under our assumptions with respect to the use of the revenues from the
TEP sdes, especidly, in the pure warm glow case a switch of environmenta policy from auctioning
or grandfathering to a TEP system with household participation will leed to an increase in the utility
level of impurdy dtruigtic households, while the utility of al other households (for which ‘Huh /9z=0
and/or §z/ ‘ﬂeh = 0) remans unchanged. This confirms that in this case such a policy change may
lead to a Pareto superior Situation for the economy under consideration.

It should be mentioned at this point that, of course, the same efficiency properties could also be
atained by a TEP system where the TEPs are initidly dlocated to the public sector or the private
production sector as long as households are enabled to participate in the TEP trade, i. e. aslong they
may buy and withdraw some of the TEPs from the quota available to polluters. The main reason to
dlocate the total TEP endowment initidly to the household sector is an ethical one: such an dlocation
makes alowance for the fact that the naturad environment should be part of the wedth of private
households and that the property right to the environment should, therefore, be alocated to them.

6. Concluding remarks

The main disadvantage of traditiond models of tradable emisson permit regimes is that households
have no possbilities to influence the determination of emisson limits These limits are fixed by
governments as a result of a political process from which citizens usudly are excluded. This is
especidly true for countries where there is no conditutiond right to hold referenda with respect to
gngle policy issues. Emisson targets are often fixed as the result of internationa negotiations between
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the governments of several countries or groups of countries as was the case e. g. a the Climate
Change Summit in Kyoto in 1997. Within the framework of a TEP system as proposed here the
nationd populaion of a country would have the posshility to improve on the results of such
international negotiations even &fter the national emisson targets have been fixed. Of course, as was
shown above, this influence of citizens after the determination of an "officdd" emisson target is
restrained to areduction of the respective target values while areaxation is not feasble.

Nevertheless, the good news is that under a TEP regime as proposed here households are able to
exert some influence on environmental policy. This seems to be an important improvement in
comparison to the traditiond TEP modds. It was demongrated that a TEP system with household
participation has the same cogt efficiency properties as traditiond TEP systems and that its ecologica
efficiency isin most cases higher (whenever a leest some of the TEPs are withheld by households).
It could even be shown that under farly redigtic assumptions (impure atruism ingtead of "true"
preferences for the globad CO, emissons level) a switch from traditiond TEP sysems to emissons
trading with household participation might lead to a Pareto improvement and even to a Pareto
optimum.

It was dso emphasized that, apart from such efficiency ddiberations, there are important ethica
reasons for a household participation in the fixing of emisson limits. A TEP system as proposed here
would imply a redlocation of the property right to nature to where it beongs, i. e. to the private
households. This conforms with the early ideas of economic freedom and the principles of consumer
sovereignty. These ethica consderations are the main reason for our proposition to alocete the total
TEP endowment of the economy initidly to the household sector. The efficiency properties of our
TEP system could, however, dso be atained by a TEP sysem where the initid endowment is
alocated to the public sector or to the firms as long as households have the possbility to buy TEPsin
order to reduce the globa emissonslevd.

The fact that households actudly have to pay for the environmental improvements they demand
makes such a modified TEP system superior to the determination of emission limits by opinion polls
or non-committal referenda. The decison to sacrifice some part of one's persona consumption for
an environmental improvement is much more serious than the statement of a more or less arbitrary
number in an opinion poll, which has no persond consequences a al. The typicd vdidity and
reliability problems which are well-known e. g. from contingent vauation surveys with respect to
environmental improvements do not occur with a TEP system as proposed here: The determination
of pollution limits by means of such a TEP system seems, therefore, to be much more reliable than by
hypothetica vauation surveys or opinion polls. In this context it does not maiter if the true motive for
the storing decison isred concern for the environment or the longing for a"warm glow”.

Last but not leadt, it should be mentioned that the initid distribution of emission permits to households
can, of course, be used as an instrument of redigtribution policy, i. e as a means to improve
digributiond justice. The elaboration of a satisfactory method for the initid alocation of the emisson
permits is definitely one of the most important and most difficult tasks for the practica implementation
of suchaTEP regime.
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