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Abstract

The idea of a global carbon price has been a recutiheme in debates on international climate polic
Discarded at the Conference of Parties (COP) ok@bagen in 2009, it remained part of deliberations
for a climate agreement in subsequent years. Unfately, there is still much misunderstanding about
the reasons for implementing a global carbon peea result, ideological and political resistance
against it prospers. Here we present the main argtsyin favor of a carbon price to stimulate a fair
and well-informed discussion about climate poliogtruments. This includes arguments that have
received surprisingly little attention so far. ¢t $tressed that a main reason to use carbon pi&ing
environmental effectiveness, so not only econorfiiciency (including the special case of cost-
effectiveness). In addition, we provide ideas omvtio implement a uniform global carbon price,

whether using a carbon tax or emissions trading.
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1. Introduction
In the aftermath of COP21 in Paris, countries \wdlve to turn pledges into effective policies, to
guarantee that their promises about reduction eérgrouse gas emissions are realized. It is easy to
underestimate this challenge. We argue that amoisitiargets can only be met by using the instrument
of carbon pricing, with the ultimate aim of a umifo global carbon price. All alternative options are
likely to lead to insufficient, ineffective and wecostly abatement activities, thus undercutting th
pledge and review system, as well as jeopardizeg potential for more ambitious targets in the
future. Our society is at a turning point. Imprudenlicy design could have extremely far reaching
consequences, not least because of the real cbhdaegerous climate change.

However, many observers, notably social scientists critical of carbon pricing, even though
often without being well informed about its precisgacts and benefits. Here we argue that the main
reason for it is not only efficiency or cost-effieeness, but environmental effectiveness. We peovid

many reasons, which have been largely overlookedtigal writings on carbon pricing.

2. Characteristics of climate change and implicationsfor policy instruments

Climate change possesses several characteristitsniist be accounted for in the formulation of
climate policies to guarantee their effectiven&surces of anthropogenic emissions are diverse and
cover all economic sectors. Emissions arise froth pooduction and consumption, including resource
extraction and waste management activities. Heabatement costs are very heterogeneous. In
addition, greenhouse gas (GHG) emissions accumitatihe atmosphere with residence times
stretching from centuries to millennia. Therefoeatement incentives should be dynamic, i.e.
responsive to economic and technological change,last through time. Moreover, the location of
GHG emissions does not have an impact on climatmgdn As a result, the distribution of GHG
abatement efforts can be uneven across space. &nieiture of climate change is that there is no
simple set of unproblematic end-of-pipe solutionsvithess the debate about carbon capture. It
follows that it is necessary to abate GHG emissittmeugh a wide range of options, including
changes in behavior (e.g. using less energy), tehalcchange in the composition of the economy
(dirty versus cleaner sectors and products, arférdift input mixes in production), more energy-
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efficient technologies, and low-carbon (notably eable) energy production. Finally, particularly
challenging for international negotiations is thdiatement activities are costly and constitute ajlob
public goods; that is, others can benefit from theithout undertaking any effort. It is thus necegsa
to coordinate actions to avoid free-riding behawamd international carbon leakage. Therefore, a
worldwide policy is needed to avoid unwanted transtgary displacement of emissions and to ensure
fair economic competition between countries.

We argue that carbon pricing supported by a clinegeeement is able to address these
characteristics of climate change. This becomea &g considering seven unique advantages of it, as

explained hereafter.

3. Seven argumentsin favor of international carbon pricing

Carbon pricing affects carbon emissions by pemaiznergy sources in proportion to their carbon

content. It is easily applicable to emissions cayrfilom energy use, but can be extended to emissions

arising from land use changes and other sources fdllowing are the most important arguments in
favor of carbon pricing:

1. In accordance with the Polluter Pays Principlebear pricing changes relative prices. As a
consequence, when making decisions that causercarnissions, firms and consumers will not
just take into account their private costs and benebut will automatically account, without
necessarily being aware of it, for the social cakie to (direct and indirect) carbon emissions
generated in every phase of the product life cfrcle resource to waste. The entire economy can
then become less carbon-intensive, since all coemiand producers will adjust their decisions to
prices corrected for the climate externality. Tlaebon price should, though, be high enough to
induce the required adjustments leading to thesaris abatement objective.

2. Compared to other types of instruments, carboninyican address the vast heterogeneity of
greenhouse gas emitters, thus helping to mininfizecost of pollution control. Heterogeneity
might result from firms having different productiqand thus emitting) technologies, sizes,
organizations, etc., which translates into distimetrginal pollution abatement costs. In theory —
assuming perfect information and substantive ratign— all polluters should choose that level of
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emissions abatement for which the associated margost equals the carbon price. With a unique
carbon price, the marginal abatement costs woidd the identical among all polluters, which
implies that a particular abatement goal will bet iatethe least global cost. No other instrument
than pricing is able to realize this goal. Howewamnce polluters are not always perfectly aware of
relevant abatement technologies and associated, arst may expect that the actual global cost
will not reach the lowest level. Nevertheless, &gl research suggests that reliance on non-
price policy instruments can lead to consideralbigghér abatement costs in the absence of price
incentives (Pizer 2002; Fischer and Newell 2008)e Teason is that such instruments are less
effective in covering diverse sources of emissi¢ag. technical standards cannot be applied
subtly to all millions of technologies and produatsthe world). Instead, a carbon price is a
systems-approach that spans over all sources ss&ms.

3. Carbon pricing contributes to dynamic efficienchal is, through time it stimulates research and
development, innovation and adoption of new teabgfies emitting less carbon. By increasing the
cost of carbon-emitting technologies and activjteerbon pricing provides a financial incentive
for consumers and producers to invest in technetogéducing emissions. Empirical evidence
suggests indeed a positive relationship betweehehignergy prices and the development of
(green) innovation technologies (Ambec et al. 20C3)mpared to emission or technology-based
standards, carbon pricing can provide a higher @oamincentive (benefit) for adoption of, and
R&D on, improved abatement technologies (Jaffe &tavins 1995). Carbon pricing is thus an
important element of a policy package aimed atreeting technical change towards the cleaner
goods and ways of production (Acemoglu et al. 204ghion et al. 2012). Indeed, without
ecologically corrected prices one cannot expectovation to be well oriented. This is
underappreciated in many discussions about techimalochange and climate change, where
pricing is downplayed as if innovation/diffusion bsidies and other innovation policies
(information provision, stimulating cooperation Wween innovators) were sufficient. But carbon
pricing and technology policy are largely completagyn mechanisms and should thus both be
part of a climate policy package.

4. Carbon pricing is the best instrument to contrargg and carbon rebound in an effective way.
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Technological advances and improvements in endfgyeacy tend to lead to a direct reduction
in energy consumption. However, given the improwdficiency, the energy services — for
instance, travelling by car — become cheaper. Assalt, there is a general empirical consensus
that people consume more energy than if energgiefity improvements would not imply any
change in behavior (Sorrell 2007). We argue thgiodpinities for such rebound effect would be
limited if carbon pricing is in place (van den Berg011). For example, it will discourage the
more intense use of a more efficient and — witlzooarbon price — cheaper technology (e.g., a car
with more fuel-efficient engine). In addition, itillndiscourage any money savings due to energy
conservation to be spent on energy-intensive gaadsservices, as these will have a higher price
due to carbon pricing. Empirical evidence suggesteed that this so-called “re-spending
rebound” is non-negligible (Antal and van den Be?gii4). Carbon pricing would, moreover, not
only reduce rebound with respect to thissez faire, but also with respect to other policy options.
While standards tend to control energy use andstomis only for a subset of technologies and
associated services, carbon pricing can be regasded systems approach that discourages
rebound consistently across all carbon-intensivedgaand technologies (van den Bergh 2015).
Finally, pricing will also assure that consumers o@ke a trade-off between the benefits and total
(including environmental) costs of rebound resgltinom their decisions. This assures that
rebound associated with higher benefits than enmental damages will persist under carbon
pricing. In other words, such rebound effects witt be eliminated by carbon pricing. Carbon
pricing thus comes out as the best policy to detd vebound, in terms of effective control and
welfare effects.

An international carbon price covering all courdrind sectors would ensure that there are no
leakages — i.e. indirect unintended and unwantextiymtion, consumption, innovation and
diffusion effects that create more carbon emissiglsswhere. With consistently higher relative
prices for all carbon-intensive products worldwittesre are no escape routes: all economic agents
and thus countries will be stimulated to search dbeaper and thus less carbon-intensive
alternatives. As suggested by Nordhaus (2015@nfescountries would opt for not enforcing such
a policy, free riding could be avoided — or redueduly trade sanctions. Nordhaus proposes strong
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trade sanctions unrelated with the carbon contetrade. However, sanctions could also take the
form of border carbon taxes on imports of non-commgi countries, which, even though
insufficient to ensure the incorporation of all atnies in international climate policy, would
contribute to address the problems of competiveagssciated to carbon taxes.

Carbon pricing allows for flexibility and autononef choice, as emitters can freely change their
behavior to reduce their costs. This means dediatiian of policy, with associated low
information needs. In addition, carbon pricing st@ad of, e.g., eco-labeling — means that no
separate life-cycle analysis is needed to accoomtall the carbon emissions of products and
services over their life-cycle. Instead, firms vifltegrate carbon prices in existing cost-accougntin
systems of their products and services. This hasdlditional advantage that transaction costs are
limited.

Even if one is environmentally conscious, it istwally impossible to know which goods to buy
and in what amounts to achieve one’s environmeagaals. Moreover, even though many people
would like to contribute at a personal cost to aemesponsible use of resources, such cooperative
behavior may depend on the perception that othdkromwill not do the same (Ostrom 2009).
The fact that an individual action alone has aigégé impact tends indeed to discourage people
to undertake these voluntary actions. Moreover, ynaonsumers are not particularly
environmentally conscious in their purchase behlavieing sensitive to personally salient
concerns, notably financial considerations, wherkinta purchasing decisions. An effective
climate policy should reach out to this majoritgrizon pricing regulation will be capable of doing
this as it naturally intervenes in the core elemaatnely pricing, of markets. It does so without
assuming that people will act altruistically, showivoluntary environmentally benign behavior,

or can handle much information about productsndke form of eco-labels.

Even if a global carbon price existed, other clenahange policies will still be necessary. In

particular, given the public good characteristind &ck-in problems of technological innovation and

R&D activities, subsides or direct investment sbdobke encouraged. Moreover, since in practice

carbon pricing can hardly cover all GHG emissiarther policy instrument should be implemented.

6



Finally, given informational failures and boundedtionality, carbon pricing can always be
supplemented with mechanisms that aid householdsbasinesses respond effectively to market
signals and incentives (see Sanstad and Howart#)1€@rbon pricing is thus not enough to confront
all the challenges of climate change, which is @oetargument against pricing and its unique and
desirable properties, but a reason to complemenitlit additional policies. In this respect, we agre
with (Bowen 2011, p. 2), who says “Other policies aeeded, too, particularly to promote innovation
and appropriate infrastructure investment, but otibe relied upon by themselves to bring about the
necessary reductions in emissions. Carbon prisirguicial”.

A not unusual resistance against carbon pricingasivated by the argument that it will be
inequitable, i.e. have adverse, regressive digdidbal effects in terms of income or consumers’
purchasing power. But this is a too generalizetkéstant. Distributional effects strongly depend lo@ t
design of carbon pricing and the broader set oicigsl of which it is part. Paradoxically, carbon
pricing, provides an excellent instrument to adsinesdesirable distributional consequences — notably
if taking the form of carbon taxation, but alsoemhissions trading, if initial permits are auctiored
sold. The reason is that it will generate pubficemues that can in turn be used to compensate low-
income households, e.g. through tax reductionof® incomes or energy poor households, or lower
VAT rates for products serving basic needs (Hani2013; Bowen 2015; Thomas and Flues 2015).
However, progressive effects can also be obtairyelilnp sum redistribution, which represents the
simplest and administratively less burdensome whyegycling revenues from carbon pricing
(Baranzini, Goldemberg, and Speck 2000; Metcalf0200

This critique of carbon pricing further presumestithe comparable scenario is the status quo,
and neglects the distributional impacts of climetange or of other instruments of climate poliay F
example, technical standards will not necessaritpvide better guarantees for an equitable
distribution of emissions reductions and associatedetary and welfare costs. In particular, thely wi
also raise costs and thus prices, but not genesdta public revenues that could be used to lessen
perceived unfair distributive impacts.

In a review of arguments and empirical studies,ldfidn (2011) warns that assessing
distributional effects of environmental policy (aafso other instruments than pricing) is a difticu
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task, at it involves six elements: (1) higher psioé carbon-intensive products, (2) changes irtivela
returns to factors like labor, capital, and resesrd3) allocation of scarcity rents from a resdc
number of permits, (4) distribution of the benefitsm improvements in environmental quality, (5)
temporary effects during the transition, and (§itzdization of all those effects into prices obperty

values (land, buildings, houses). A good assessshenitid account for all of them.

4. Practical implementation of international carbon pricing

Two main instruments can achieve a unique worldwidon price: a global carbon tax and a global
emissions trading system. While a carbon tax $etarbon price directly through an administrative
decision, an emissions trading system sets a camissions and allocates the emission allowances
between emitters, who can then trade them resuiting carbon price. While they have different
advantages and drawbacks, both instruments sheugetieral favorable properties mentioned above.
There is not an unambiguously better alternativhickv explains why each option has its own
advocates.

The most important difference between emissioningadnd carbon taxes concerns control of
guantities versus price (Weitzman 1974). Emissioading systems, by setting a cap, can guarantee
the achievement of a given environmental objecti@vever, the price is uncertain. In contrasthia t
case of carbon taxes, the price is known, but e¢lrellof emissions is uncertain. Emissions trading
systems have been criticized for their volatilighich may be an important handicap for long-term
investments, as these depend not only on currégcgsprbut also on expectations about future prices.
However, carbon prices in emissions trading syst@onsot necessarily have to be extremely volatile.
Price floors and ceilings (so-called “safety valyesave been proposed to address the issue of
volatility; one way to assure a minimum price taltes form of a mix system, namely a permanent tax

and a permits market (Wood and Jotzo 2011).

4.1. Implementing a carbon pricethrough a tax
There are two possible international carbon taxges both of which require an international climat
agreement. One is a global carbon tax, the revesfughich would be collected centrally, e.g. thrbug
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the UNFCCC Secretariat, and subsequently redistbamong countries, e.g. in relation to their
demographic weight. Despite its political diffiggltthis alternative would clearly be the preferred
option, as it would imply a single worldwide carbprice. It would have positive international
redistributive effects given the positive corraedatibetween per capita GHG emissions and per capita
income. A part of the revenues might be allocatedthite provision of green funds financing
environmental projects or adaptation measures orgvocountries. Despite economists have long
advocated to fund only the socially most profitaibleestments, public acceptability studies show tha
using revenues from carbon taxes to finance enwiesnally beneficial projects can increase their
social and political acceptability (Drews and vam @ergh, 2015).

The second alternative would be a tax raised bk eaantry, while aiming at a single global
carbon price through harmonized carbon taxes. Bgeagg about this harmonized tax, countries
would not be tempted to deviate from it for comietness or political-ideological reasons, which
have been shown to substantially hamper the eftantiss of early efforts to implement carbon taxes
(Baranzini and Carattini 2014). A drawback of hanmed taxes is that national governments would
be less interested in reducing emissions with cemphtary policies, because any reduction of
emissions would reduce fiscal revenues in conisgist a global tax (Hoel 1992). Thus, this second

option should be judged as less attractive in envirental terms, but more viable politically.

4.2. Implementing a car bon price through emissionstrading

An international emissions trading system could #dke different forms. A truly global market would
cover all individual emitters, giving rise to a gi@ carbon price worldwide. This would assure cost-
effectiveness of mitigation at a global level. Hoee creating such a global system of emission
trading is very challenging in both political andsiitutional terms. Alternatively, an international
treaty would fix a global emissions cap and thestritiute allowances between countries, which could
trade them fixing the global carbon price. In th&se, countries could choose whether and how to
introduce carbon pricing domestically as it wouldesirable. However, similarly to carbon taxes, it
could be easier to start with different emissioasling systems covering certain countries and negio
(like the EU) and sectors, and integrate theseadpin a subsequent stage. In the long run, thidct

9



lead to the coverage of all countries and sectodeed, similarly to carbon taxes, various cap-and-
trade systems are and have been developed in Nawica, Europe and Asia, forming a fertile basis
for integration at a larger, global scale.

Setting rules of allocation of allowances amongntoes and emitters in each country is a
major hurdle, since they reflect implicit ethicaldapolitical choices. The grandfathering approach
used in many programs favors large emitters analizenthose who made mitigation efforts before
the policy implementation. As a result, there isvriwroader support for initializing systems through
auctioning permits, also as this would contribuieefficiency. However, while this is feasible for
firms, as the EU ETS program has shown, its apdiceto countries is less evident. As for carbon
taxes, distributional concern would play in favdreither a redistribution of revenues from permit
auctions based on the demographic weights of cesntr the direct allocation of allowances on per
capita basis. Hence, both could be progressivering of inter-country distribution and so addrass o

of the criticisms to global carbon markets in gathr and global carbon pricing in general.

5. Conclusions
We have presented seven reasons for using carkmimgpn climate policy:

1. It changes relative prices to reflect all direcddndirect CQ emissions of products and
services so that firms and consumers will autorali§icinternalize the costs of global
warming.

2. It minimizes the overall cost of pollution contra it accounts for differences (heterogeneity)
between polluters in terms of abatement oppores#@nd costs.

3. It contributes to dynamic efficiency, because ibides continuous incentives for adoption
and innovation of new technologies that emit legban dioxide.

4. Itis the best instrument to control energy andbeamrebound in an effective way and avoiding
undesirable welfare effects.

5. If it were to cover all countries and sectors, d@uhd ensure that there are no leakages through
international relocation of dirty industries andftshin foreign trade patterns that merely
replace carbon emissions from one countries tchanot
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6. Itimplies decentralization of policy, with assdeid low information needs for regulators.

7. It relies on the empirical fact that when makingghase decisions, most consumers with
regard to purchasing most products and servicesmeme influenced by prices than by
environmental concerns.

As a result, carbon pricing will be a very effeetimstrument, particularly because of reasons
1, 3, 4, 5, and 7. Many countries already have émginted policies to stimulate climate change
mitigation, including carbon taxes and emissioaslitig schemes (World Bank 2014). However, these
policies have been relatively ineffective as theelg of the policy instruments are often weak i@ th
absence of a serious international climate agreerteavoid negative implications for the respegtiv
countries’ competitive position as well as carbeskiage (point 5).

Emissions pledges have been at the center of @imagotiations preparing for COP21 in
Paris. We believe that negotiating around a sipgiee will become easier as more countries get
involved in carbon pricing and an increasing numbkipeople become well informed about the
unique advantages of carbon pricing. In view os#have should remove ideological barriers against
such a critical element of an effective climateigobackage. We hope that the seven arguments in
favor of carbon pricing presented here can convieeelers that such an approach to climate policy
deserves serious attention and debate. Anyone svbigtical of carbon pricing needs to address these
seven pro-arguments, as well the arguments (a¢rideof Section 3) on how carbon pricing can be
designed to have desirable equity effects. Moredhese critical of carbon pricing should be alole t
present an alternative that is similarly effectimereducing greenhouse gas emissions. As we have
argued, all alternative options are likely to résaol considerably less effective, even though well-
intended, ways of regulating emissions and thuslikedy to be unable to avoid dangerous climate

change.
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