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Abstract:

At the stage of international post-Kyoto negotiatipthe adoption of ambitious public
policies raises an increasing interest, as sotiasya whole is more concerned by the scale of
damages and the potential irreversibilities linkedclimate change. The introduction of a
tradable permits market in Europe on January 15200 order to provide incentives to
Member-States to take early abatement measuresbensgen as a decisive first step towards
that direction. The creation of the EU ETS has @ttleevealed the key role played by the
European Union in the preservation of the globablipugood that constitutes the climate.
Following a review of current climate policies, anfl the negotiations under way at the
international level, this article critically disaes the main advantages of introducing
environmental regulation tools such as tradablenisrmarkets.
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Review of current climate policies

The European Union Emissions Trading Scheme (EU)BY¥S been created on
January 1, 2005 to reduce by 8% #nissions in the European Union by 2012, relaiive
1990 emissions levels. This aggregated emissiodactien target in the EU has been
achieved following differentiated agreements, sigaefforts between Member States based
on their potential of C@emissions reduction. The introduction of a tradgi@rmits market
has been decided to help Member States in achi¢veigtargets in the Kyoto Protocol. This
international agreement entered into force on Falyr2005 following the ratification of
Iceland, and which aims at reducing the emissidnsixogreenhouse gases (GHG), namely
carbon dioxide, methane, nitrous oxide, ozone, mapour and halocarbons, considered as
the main cause of climate change.

Among the Members of Annex B, these agreementsidiecCQ emissions reductions
for 38 industrialized countries, with a global redon of CQ emissions by 5,2%. These
agreements have been fostered by the United Nakoammework Convention on Climate
Change (UNFCCC) which recognizes three principkbe precautionary principle the
principle of common but differentiated responsttel’, and the principle of the right to
developmerit 174 countries have ratified the Protocol, with tim¢orious exception of the
United States. The first commitment period of thet§yProtocol goes from January 1, 2008
to December 31, 2012.

This political will has been reaffirmed at the mni&ional level during the UN
Conference that took place in Bali on December 20@ire a roadmap of negotiations that
should lead to a post-Kyoto agreement has beentedlophe United States are expected to
cooperate, given the initiatives of emissions réidacintroduced at the regional levelhe

next round of negotiations will take place in Copagen on December 2009. As the Clean

2 Scientific uncertainty concerning the precise impad climate change does not justify delaying irdiage
action.

% Each signatory country recognizes the impactooGHG emissions on climate change. The most inidlizad
countries carry a heavier historical responsihilifiyen their prior GHG-intensive development, whicanslates
into tighter targets.

* Action will be taken in accordance with the ecoimdevelopment of each country.

> We may cite theRegional Greenhouse Gas Initiative (RGGI), which contains several GHG reduction
objectives in nine North-Eastern States, and theefbly Bill 32 in California which aims at reduci@0,
emissions by 25% by 2020 relative to 1990 emisslievals, and by 80% by 2050. At the federal lewdlile the
Waxman-MarkeyAmerican Clean Energy and Security Act is in the eye of the Senate, tGBmate Stewardship
Act introduced by the Senator Lieberman-McCain did firad sufficient political support to become legally
binding. The Waxman-Markey bill passed by the Cesgron June 27, 2009 may be a decisive step towards
establishing a cap-and-trade scheme as of 2012 hait a has a goal of reducing greenhouse gaties United
States to 17% below 2005 levels by 2020, and 8320b0.
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Development Mechanism (CDRl)has revealed the strong potential of ;C&missions
abatement in countries such as Brazil, China olalrtie main issue of these negotiations is
linked to achieving the largest possible level @bgeration, in order to avoid the well-known
free riders behaviours, and to preserve the glpbhlic good that constitutes the climate. On
this matter, the European Union has clearly adoptdeadership position, which contrasts
with its early reluctance during the first stepshaf negotiation of the Kyoto Protocol.

On January 2008, the European Commission has dedethe scope of its action
against global warming by 2020 with the “energy alichate change” package. This package
aims at reducing GHG emissions by 20%, at incregatia use of renewable energy in energy
consumption to 20%, and at saving 20% of energyinioyeasing energy efficiency. The
European carbon market, which has currently entésedPhase Il (2008-2012), has been
confirmed until 2020 also. Its scope has been ertérid major sectors in terms of €O
emissions growth, such as aviation and petro-chanmeclustries during 2013-2020. These
repeated public policies in favour of climate potiten aim at correcting the negative
externality attached to the release of uncontrdBétlc emissions in the atmosphere and thus,
according to the well-known principle in economiatjnternalizing the social cost of carbon.
At the same time, these initiatives reveal theidiffy to create a scarcity condition regarding
CO, emissions. These emissions indeed were not limitethe pre-existing institutional
environment, and thus could not be consideredsasuae resource.

Below, a discussion on how a tradable permit dffnom other environmental
regulation tools is presented, and key design ssshat make emissions trading work are
highlighted.

How isatradable permit different?

To answer this question, it appears useful to @etiat about the notions of “right to
pollute” and of “marketability of the environmentOne may recall for instance the
controversy initiated by the introduction of tratlapermits markets in the United States, and
summarized by Sandel (1997).

Since the aim of the Kyoto Protocol is to limit thlebal level of GHG, one might ask,

what difference does it make which places on tla@gtl send less GHGs to the sky? It may

® According to the article 12 of the Kyoto ProtodBDM projects consist in achieving GHG emissiorguation
in non-Annex B countries. After validation, the UNBEC delivers credits that may be used by Annex B
countries for use towards their compliance position
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make no difference from the standpoint of the heaybut it does make a political difference.
Turning pollution into a commodity to be bought asawd removes the moral stigma that is
properly associated with it, if a company or a douns fined for spewing excessive
pollutants into the air, the community conveys jiisigment that the polluter has done
something wrong. A fee, on the other hand, makdhlitpmm just another cost of doing

business, like wages, benefits and rents.

One may object to these remarks that it is not imanto reduce acid rain by half
through tradable permit system among electricditia in the United States, reducing
sulphur dioxide faster than anyone had predictad,saving up to U.S.$ 1 billion a year for
electricity consumers (see Ellerman et al. (2008gsides, virtually any manufacturing
activity entails the creation of some pollution. 8@ question is not will we pollute, but
rather how much. Further, if there is to be podinti the regulator shall try to provide
economic incentives in order to fight against negationsequences on the environment. Such
a trade-off is facilitated by tradable rights.

Thus, maintaining a moral stigma on pollution makesse for hazardous substances
where polluters have choices, for reducing theuypiolh. But global warming is not such a
situation. Indeed, do we need to feel ashamed wigeoook dinner, switch on a light, or turn
on a computer to write an article? These daily tisalviay not be associated with immoral
behaviours. However, the current level of consuampper capita, on several locations on the
planet, does not seem compatible with the obseglauhl warming. Thus, the debate on the
introduction of tradable permits markets avoidsuassing the fact that the state of the planet
can no longer afford consumption lifestyles witleap energy prices.

Let us now discuss about the increasing influendaemMmarket as a regulation tool of
environmental externalities. With the extensiorihaf scope of human activity, one can notice
a trend of increasing demand for environmental godtigh-income societies tend to value
environmental goods more, according to the enviemal Kuznets curve Therefore, how
do we manage the scarcity of environmental goodstulf&neously, a trend of increased
reliance on markets may be underlined, as in Europeay fields have been deregulated
(telecoms, electricity, etc.). Let us further digilish between organized markets, where the

government mainly enforces regulafiprand constructed markets that appear in the

" Note that the empirical validation of this relatihip is subject to numerous discussions, thataveod report
here.
8 Antitrust activities for instance.
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environmental field where there is a need to setrupnstitutiori. The latter case involves a
redefinition of the government role which consistgreating the market for individual needs,
and then not coming back to regulate.

The circumstances that are favourable to the aolopif tradable permits include a
large number of agents to regulate, an asymmetaicdl strategic access to information, a
high level of heterogeneity of costs and opportesitacross decentralised agents, and
uncertainty about the shape of cost and damagesfirin a cap and trade system, agents are
allowed to exchange permits with a quantity linwithout regulatory approval, where the
regulator compliance requirement is to monitor eioigs and surrender permits. The “rights
to emit” are created as permits endow the instatatFirms need to meet the terms of that
implicit contract: permits become an input to prcitn, and are traded as such. The
abatement decision is shifted to firms, since theyehmore information of what can be done
than the regulator. Thus, the regulator only néedsforce the emissions cap.

Does emissions trading have effects that would &repthusiasm for this instrument?
The U.S. Acid Rain Program provided empirical supfgo the view that market-based
instruments may be more environmentally efficidmnt command and control regulation.
SO, emissions fell, and the program was characteiiged quick implementation, a positive
role of banking (twice as much as required), a gooohpliance and no hot spots. These
optimistic results may be limited to flow pollutantsnce for stock pollutants like GGhe
incentive to abate is less temporally and spatiatigstraining. Finally, Babiker et al. (2004)
underline that all countries do not benefit equédtyn the introduction of an international
system of exchangeable quotas, given the pre-egististitutional environment and the
terms-of-trade effects.

Following the discussion of the main differencestraidable permits markets with
regard to other environmental regulation tools,dstail next the choices that need to be made
by the regulator during the creation of the tradgi@rmits market to ensure its cost-efficiency
and environmental integrity, especially concerning spatial and temporal limits, the initial

allocation, as well as the introduction of a safetive.

Market design issues

® In order to provide clean air or water for instanc
19°0n this point, see the seminal article by Weitzifi8v4).
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Spatial and temporal limits

Concerning spatial limits, it is worth emphasizsgaling issues. Increasing the scale
of the cap and trade system increases economaieeity, but also decreases trade security.
The regulator also needs to take into account digmogonstraints, by avoiding excedance of
critical loads in specific geographical zoHe#\nother concern lies in the proper design of
national emission ceilings.

Concerning temporal limits, banking and borrowingyne used to equalize marginal
costs in present value. It forms another dimensioegfficiency by adding the time dimension
to cost savings. The authorization of these prousiappears desirable on a tradable permit
market, since they allow firms to achieve their diepiog objective at least cost by
smoothing their emissions overtime. However, theyralso change the temporal profile as
well as the magnitude of environmental damagesmRitee regulator’s viewpoint, the best
configuration of the intertemporal flexibility mechem therefore consists in authorizing
banking without restrictions, and in penalizing rfowing by using a non-unitary
intertemporal exchange ratio (Rubin (1996), KlindR&bin (1997)).

Initial allocation

According to Raymond (1996), initial allocation eas social norms, and what
society considers as acceptable on how to distrithé newly created permits.

Different allocation methodologies may be chosemhsas methodologies based on
grandfathering (free distribution in proportion oécent emissions or a benchmark),
auctioning, baseline emissions, or per capita atlon. It is not obvious to tell how tradable
permits should be allocated. Even if theory sugg#sit auctioning is the best methodology
(Ekins & Barker (2001), Jouvet et al. (2005)),ises equity-based objections. The definition
of what is "fair" is problematic, and a “compronii¥emust be found between local and
global interests, which in return bring us to wtetpears “acceptable”, for instance
concerning climate policies at the internationakle

Newell et al. (2005) emphasize that tradable parerieate rents, and grandfathering
distributes those rents to existing firms while aégecting barriers to entry. To counter-
balance these negative effects, let us note tleatittect allocation of grandfathered permits

offers a degree of political control over the dimitional effects of regulation, enabling the

™ This comment obviously depends on the naturesptilutant.
2 This notion is developed by Boltanski et Thevei®91).
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formation of majority coalitions. Once the permitgarket has been introduced, then the
regulator may strengthen the environmental constrai

Finally, the regulator may choose emission targetdbsolute value (a fixed amount of
permits known in advance), or in relative value tiwrespect to production or to a
technological standard for instance) (Ellerman &@/{2003)).

It appears useful to distinguish between dfiectiveness of a tradable permit market,
i.e. how much emission reduction it will achieve, frat® economic performance, i.e. what
allocation effects are to be expected.

The main interest of auctioning permits consistshi@income transfer, which may
take the form of a lump-sum or a tax rebate, arduges pre-existing distortions. This
recycling revenue effect, also calleduble dividend, takes place when auctioning permits
allows decreasing taxes and reducing distortiohg $hould have a positive effect on supply
of capital and labour, but the net effect on highiow-income quintiles depends on the tax
structure. If the tax cut benefits more to richeogde, then there is a clear trade-off between
efficiency and equity (Dinan & Rogers (2002)).

Safety valve

A safety valve is a hybrid instrument to limit thest of capping emissions at some
target level, whereby the regulator offers to gmkmits in whatever quantity at a pre-
determined price. If prices are greater than exqubt¢he marginal cost of abatement would be
limited to the safety valve price. The regulateegrto set the emissions cap at a level where
the expected marginal cost of meeting the congtraith match the beliefs about marginal
benefits. Another advantage consists in keepingttinectiveness of a quantity target, and the
use of a price mechanism in order to regulate thissons of pollutants. The main criticism
of a safety valve consists in the determinatiom 6fair” price by the regulator: if the safety
valve price is too high, it will have no effect. @@rsely, if the safety valve is too low, the
guantity constraint is not binding anymore, and rbayassociated with a permanent tax.
Moreover, there is a potential loss of “environna¢imtegrity”, i.e. a fear of relaxing towards
target reduction instead of supporting economicefficient implementation. The regulator
shall thus attempt to avoid excessive violationgh& original target. Finally, it is worth
asking whether it appears useful to dilute the ttyaconstraint.

The RECLAIM program in California regulating $@nd NOX emissions constitutes
a good example of a system that would have reqursdfety valve. According to Harrison
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(2003), this multi-source program had overlappiogtml cycles and trading between control
groups, sade facto six-month banking and borrowing. But the tempdlaxibility was not
enough for such a limited geographic scope andinasual weather conditions and lack of
new capacities placed high demand on existing Juthits permit price rose from $5,000 to
$90,000 per toni.e. multiplied by 18. The disconnection of electriciypd environmental
markets, associated with other program designr&sl) led the State to eventually took over
and provide adequate electricity supply. At the esatime, prices of future vintages
(borrowing) revealed the short-term nature of thsixand recognized that it was an unusual
case.

Jacoby & Ellerman (2004) recall that the discussion the adoption of a safety valve
emerged in the United States concerning the coswved by the Kyoto Protocol. It was
discussed as a way of raising the likelihood ofrétéication of the Protocol, by blunting the
criticism that the cost of meeting the Kyoto tasgebuld be too high.

However, it does not always appear profitable tatlpnice variations on tradable
permit markets. Allowances are indeed distributedelyy, and form another asset
compensating the cost of the constraint on, @issions, which tend to stabilize the net
financial position of firms. Moreover, financial instients are being developed in order to
hedge against the risk of temporary price variaidor instance on the EU ETS. Thus, in
order to obtain stable and predictable prices, Mam8iates shall simply levy a tax, which

does not appear politically feasible at the inteamal level.

Concluding Remarks

This article reviewed the wide array of choicest timust be made by the regulator
during the creation of tradable permit marketshsas the EU ETS and the Kyoto Protocol.
We highlighted numerous debates at stake conceihi@gspatial and temporal limits, the
allocation methodology, and the introduction ofagesy valve. As a final comment, it should
be emphasized that emissions trading involves epsigarning curve for regulatory bodies
and market participants alike, which brings ingititnal learning effects and further

amendments to the development of the trading systemently operating.

13 Such as the lack of pre-specified civil and crirenalty, risk of facilities shutting down and pé® buying
small but highly polluting generators, etc.



halshs-00401725, version 1 - 4 Jul 2009

REFERENCES

Babiker, M., Reilly, J., and Viguier, L. (2004),s"International Emissions Trading Always
Beneficial?"The Energy Journal, Vol. 25 No. 2, pp. 33-56.

Dinan, T., and Rogers, D.L. (2002), “Distributiortatfects of Carbon Allowance Trading:
How Government Decisions Determine Winners and tsjddational Tax Journal, Vol. 55
No. 2, pp. 199-221.

Ekins, P., and Barker, T. (2001), “Carbon Taxes @adoon Emissions Tradinglournal of
Economic Surveys, Vol. 15 No. 3, pp. 325-376.

Ellerman, A.D., and Wing, I. Sue. (2003), “Absolutersus Intensity-Based Emission Caps”
Climate Policy, Vol. 3, pp. S7-S20.

Ellerman, A.D., Joskow, P.L., Schmalensee, R., MantJ.P., and Bailey, E. (2000)arkets
for Clean Air: The US Acid Rain Program. 2nd edn. Cambridge University Press.

Harrison, D. (2003). “Ex Post Evaluation of the REEIM Emissions Trading Program for
the Los Angeles Air BasinOECD Workshop on Ex Post Evaluation of Tradable Permits:

Methodological and Policy Issues, Paris.

Jacoby, H.D., and Ellerman, A.D. (2004). “The Safe¢alve and Climate PolicyEnergy
Policy, Vol. 32, pp. 481-491.

Jouvet, P.A., Michel, P., and Rotillon, G. (2008)ptimal Growth with Pollution: How to
Use Pollution Permits?Journal of Economic Dynamics and Control, Vol. 29, pp. 1597-
1609.

Kling, C., and Rubin, J. (1997). “Bankable Permits the Control of Environmental
Pollution” Journal of Public Economics, Vol. 64, pp. 101-115.



halshs-00401725, version 1 - 4 Jul 2009

Raymond, L. (1996). “Private Rights in Public Resas: Equity and Property Allocation” in

Market-Based Environmental Policy. Resources for The Future.

Rubin, J. (1996). “A model of Intertemporal Emissidrading, Banking, and Borrowing”

Journal of Environmental Economics and Management Vol. 31, pp. 269-286.

Sandel, M.J. (1997). “It's Immoral to Buy the Rigiat Pollute” (with replies)New York
Times, Dec. 15, pp. A29.

Weitzman, M.L. (1974). “Prices vs. QuantitiefReview of Economic Studies Vol. 41, pp.
477-491.

10



