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Session 1 – Carbon pricing in Europe, China and the US – by Raphaël Trotignon, Wen Wang and Simon 
Quemin (CEC) 

 
The Kyoto Protocol has been the first and largest attempt to price GHG emissions via a cap-and-trade 
system. Despite its large coverage, it failed at generating a credible price. Nevertheless, there has been 
progress in carbon pricing since. 
 
In Europe, carbon pricing has been achieved mainly since 2005 through the EU ETS. After a few years with 
a relatively high price 30$/t, the price collapsed to around 8$/t due to the economic crisis, policy 
interactions and the use of offsets. European countries also implemented carbon taxes since the 90s, but 
with a low coverage compared to the potential scope of EU non-ETS emissions, and with different price 
signals. In short, Europe has been innovative and presented itself as a leader in large scale carbon pricing 
with an effective and quick launch and around half of EU emissions covered by a price, either by the EU 
ETS or carbon taxes. But Europe has not totally succeeded in establishing one credible price: the ETS price 
signal is subject to a lack of credibility over time, and does not seem to send the necessary medium-long 
term incentive; carbon taxes exist but are limited in coverage, and rates are not harmonized. 
 
In the US, large scale carbon pricing failed to be established at the federal level in 2009, but progress was 
made at regional level with RGGI and California AB 32. The RGGI covers electricity generation in 9 north-
eastern States since 2009, at a price of around 5$/t. In California, a cap-and-trade scheme has been 
established since 2013, covering electricity production and industries (+road transport in 2015), at a price 
of around 12$/t. On both RGGI and the Californian ETS a price floor and cost containment measures are in 
place. More recently, progress has been by the EPA which set standards for new power plants and 
mandated states to implement action plans to reduce emissions from existing power plants, while offering 
flexibility in design. In short, the failed comprehensive federal attempt was compensated by progress at 
the state level, however these regional initiatives are not harmonized in terms of coverage/scope, design 
and allowance price. The new EPA regulation will only cover electricity generation and should not lead to 
a unified federal carbon pricing scheme (bottom-up approach). The carbon pricing environment in the US 
will probably become more fragmented. 
 
In China, environmental problems appear as hurdles to economic development. The commitments on 
climate change taken in the latest Five-Year Plan (2011-2015) and the relevant working plans are 
considered as vehicle to drive the transition to low-carbon development. The use of economics 
instruments such as carbon markets or carbon taxes is considered. Since 2013, China is launching several 
cap and trade systems in cities or provinces (bottom-up approach) which could lead eventually to a 
unified nation-wide scheme. There are currently seven carbon pricing schemes in China, with prices 
ranging from around 5$/t to about 12$/t. Those schemes vary in coverage and designs. In short, domestic 
carbon markets are developing fast in China with innovative features and learning from EU and US 
experiences. Infrastructure and capacity building needs to be improved and could lead to a national 
scheme in the coming years. 
 
There are therefore serious attempts in the three regions, with the establishing of a carbon price where 
there was none initially. Today around 7% of world emissions are covered by a market price. The 
electricity sector is always covered, intensive industries are often included, and the scope of existing 
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schemes is expanding. Nevertheless we are still in a highly fragmented system with partial coverage of 
existing prices, differing prices/tax rates, and different designs, not obviously compatible. Because 
economic theory says that it is more efficient to have a single price, covering as much emissions as 
possible, there is probably a lot to gain from a more coordinated approach between those regions, which 
raises important governance issues. 
 

Covered emissions and carbon price in EU, the US and China 
 

 
 

 
Source: Climate Economics Chair 

 
----------------------------------------------------------------------------------------------------------------------------- ---------- 
 
Session 2 – Why pricing carbon is at the core of the negotiation – by Christian de Perthuis (Paris-
Dauphine University and CEC) and Pierre-André Jouvet (Paris-Ouest Nanterre University and CEC) 
 
The challenge for the Paris climate conference in December 2015 is to lay the groundwork for an 
agreement committing countries to drastically reducing their greenhouse gas emissions from 2020. The 
trajectories required to limit the risk of more than 2°C average warming imply that all major emitters of 
greenhouse gas emissions participate in the collective emissions reduction effort from 2020. 
 
A condition for achieving this is to find a set of economic incentives that allow the strategic interests of 
governments and economic agents to be aligned, while thwarting the temptation to act as “free riders”. 
One way of implementing this would be to introduce double international pricing of greenhouse gas 
emissions by 2020: 
 

 An international bonus-malus system, introduced at a rate of $7.5 per tonne of CO2 equivalent, 
would lend credibility to the financial promise to transfer $100 billion to the least developed 
countries (LDCs) and would encourage them to join the common MRV (Monitoring, Reporting, 
Verification) system, without which no universal agreement can be constructed. 
 

 The formation between 2015 and 2020 of a transcontinental carbon market on the basis of the 
systems existing in Europe, China and the United States would allow an international reference 
price for carbon to emerge. Such a price would be a benchmark enabling economic actors to 
incorporate into their costs the value placed on climate protection and commit themselves to 
energy transitions compatible with controlling climate risk. 
 

The introduction of the double carbon price should be subject to the principle of “common but 
differentiated responsibilities” set out by the UNFCCC, but should distance itself from the binary 
interpretation of this principle that has prevailed to date. 
 
Using the criterion of average per capita emissions in the bonus-malus system would extend the funding 
effort targeted at LDCs beyond the group of Annex I countries. Moreover, the transcontinental carbon 
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market should expand to other countries, under conditions that reconcile carbon pricing and priority 
access to development.  
 

Influence of the base year chosen on the bonus-malus by large groups of countries (1990-2011), 
calculated on the basis of $7.5/tCO2eq 

 

 
 

Source: Climate Economics Chair calculations, based on World Resources Institute data. 
 
--------------------------------------------------------------------------------------------------------------------------------------- 
 
Roundtable 1 – How can carbon be priced at the international level? with Jonathan Wiener (Duke 
University), Frank Convery (UCD and Environmental Fund), Patrick Criqui (CNRS), Larry Goulder (Stanford 
University), Sam Fankhauser (London School of Economics) 
 
Despite clear advances made since the 90s, an international carbon price now seems unattainable in the 
short term. However, this goal is not totally impossible and should remain as the main long-term objective 
of international negotiations. The path toward this target is not obvious since the experiments in the EU, 
the USA and China are very different in coverage and design, hindering the possibility of a merger of these 
schemes.  
 
Furthermore, important questions still need to be answered: Is it really necessary to have a unique carbon 
price? Could a combination of cap-and-trade scheme for direct emissions and carbon tax for diffuse 
emissions be a better solution under certain conditions even if it goes against the economic literature? 
How should legislation be adapted to support a carbon price? 
 
This leads to the distinction between the concepts of cost effectiveness and overall efficiency. While cost 
effectiveness deals with the ability of a system to reach a goal at minimum cost, overall efficiency only 
focuses on the level at which the price should be to reach a given objective. Both concepts often 
underestimate the difficulty of negotiating between different parts that do not share the same interests 
and short-term goals. 
 
Finally, if an international common carbon price is not on the short-term agenda, the first purpose of the 
coming international negotiations should be the integration of all countries to the MRV system. This is an 
crucial step for future coherent negotiations on a unique international carbon price. 
----------------------------------------------------------------------------------------------------------------------------- ---------- 
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Session 3 – Carbon pricing: what direct and indirect effects in your sector? by Philippe Delacote (INRA  

and CEC), Julien Rousseau (Sofiprotéol), Alain Ayong Le Kama (Paris Ouest Nanterre University and CEC), 

Vanessa Chocteau (groupe La Poste), Jean-René Brunetière (CEC), Olivier Tessier (CSTB), Frédéric 

Gonand (CEC), and Christophe Bonnery (ErDF) 

 
Agriculture and Forestry 
 
Three main ideas emerge from the research initiative n°2, in relation to carbon pricing and agriculture and 
forestry. 
 
First of all, the impact of introducing carbon pricing into the agriculture and forestry sector is spatially 
heterogeneous. The optimisation of fertilisation in France is a relevant example of this spatial 
heterogeneity.  The potential for carbon emissions reduction is all the more so sizeable that the use of 
agricultural inputs is important. The introduction of carbon pricing would especially lead to a culture 
transfer towards leguminous crops. At the French scale, it is the Western regions that present the highest 
potential for agricultural emissions reductions. 
 
Secondly, the introduction of carbon pricing can present opportunities for some segments in particular. In 
the Chinese agriculture, emissions reduction at negative costs is possible, even though institutional 
barriers are high. In France, a carbon tax could lead to a substitution effect towards the use of wood 
products or fuel-wood. 
 
At least, considering indirect effects is important. Based on the ‘forest transition framework’, we show that 
an incentive for reducing the deforestation of primary forest can have long term indirect effects on the 
secondary forest of a country. 
 
Mobility 
 
In the transport sector, the question of the consequences of carbon pricing on the urban mobility demand 
on the one hand, and on the strategies of the actors and their interaction on the other hand, makes more 
sense from our perspective than that of the optimal level of the carbon charge. 
 
At the scale of urban mobility, the relevant scale for carbon regulation, the charging of automobile use 
(congestion charge, parking faring, etc.) creates direct and indirect interaction effects with other sectors, 
such as housing and urban planning. Complex travel demand patterns, driven by qualitative factors such 
as individual well-being or environmental preferences, add complexity to this challenge of “cross-sectoral 
externalities”. So, for the public actors as for the private stakeholders, the relevant questions are to 
determine: which policy instruments to retain? How to combine them? and for playing on which levers? 
 
Carbon pricing should allow planners to finance heavy transport investments. But carbon pricing should 
be accompanied by other economic instruments in order to play its catalyzer role. Regarding the 
actionable levers, that is to say the choice of public policy goals, the form of the regulating tool, or the 
actors to target, those will be rendered efficient only if economic instruments are consistently and jointly 
chosen. 
 
The anticipation of the implementation of a carbon tax, or of any accompanying economic instruments, 
must be organized by the policymaker. To set the example of the group La Poste and its massive 
deployment of electric vehicles, the side-effect to expect on the housing market should be planned and 
regulated by public decision-makers. Furthermore, the development of electric vehicles leads somehow to 
a reconsideration of car use and tends to favor mode shift, car-sharing and even non-mobility. 
The cumulative effect that carbon pricing may create, by adding a charge to an already existing car use 
pricing scheme, can be dissuasive for the actors of the transport sector. Hence, a good articulation of the 
carbon excise tax and a consistent redistribution of its revenues at the territorial scale are the key aspects 

Sectoral challenges and business expectations (Chairmen:  Marc Baudry and Boris Solier ) 
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for an efficient implementation of carbon regulation in transport, a good public acceptability and to 
generate the expected snowball effects for the rest of the industry.  
 
Housing 
 
Just as for the transport sector, it exists a series of instruments for reducing carbon emissions in the 
housing sector. They can be regulatory (thermal regulation, renovating obligation rules, etc.), economic 
(taxes, subventions, market of energy efficiency certificates, etc.), informative (energy performance 
diagnostics, labels, etc.) or contractual (energy performance contract, voluntary agreements, etc.). 
 
A recent study from the Climate Economics Chair and EDF-R&D deals with the energy efficiency 
certificates (EECs). The EECs market scheme, created in 2005, is currently in its second regulating phase 
(2011-2014) and is about to enter the third period (2015-2017). This term is particularly interesting since 
the energy savings target will almost double as an effect from this transition, passing from 115 TWh 
cumac1 per year to 220 TWh cumac per year. 
 
This study reports the effect of the second period of the EECs market. During this second period, 80% of 
the operations have concerned the residential housing sector. In addition, of the total 304 standardized 
reports of technical solutions for energy savings, 10 of them represent 67% of all the actual savings, and 
the boilers 39%. A more thorough study of the realized operation shown that the unitary costs of the 
technical solutions are very heterogeneous, from less than 1c€/kWh cumac to 60c€/kWh cumac. As an 
outcome of this study, we also obtained a merit order curve of the abatement costs, leading to the average 
unitary cost of 1c€/kWh cumac. In practice, we observe a figure about six times higher. These two 
numerical examples underline the fact that the economic rationality of individuals when engaging 
renovation work at their home is very limited. It is therefore necessary to analyze the key criteria of 
individuals’ choice when realizing energy renovation in dwelling. This type of reasoning also applies to the 
tertiary sector, which is very heterogeneous in terms of building types and thus in terms of appropriate 
supply of renovation solutions. An ongoing work at the Climate Economics Chair in collaboration with the 
scientific and technical center for housing (CSTB in French) consists in identifying individuals preferences 
from the tertiary sector concerning the energy renovation of dwellings. 
 
From the available data of the CSTB on the EECs expressed into kWh cumac units, further researches will 
consist in drawing carbon emissions abatement cost curves, including the shadow costs from the different 
aid schemes. 
 
 
Energy 
 
The research initiative n°4 is trans-disciplinary, including both economic (F. Gonand) and legal (C. 
Boiteau) perspectives of the energy transition. It essentially focuses on the macro-economic variables 
related to the energy transition, on the corresponding changes in the legal framework and on their 
respective influences on the sectoral dimensions of the energy network. This research initiative n°4 
notably aims at constructing a general computable equilibrium model with overlapping-generations. 
 
The work carried out so far within the research initiative fits well with the strategic challenges of the 
energy opertors, such as ErDF. The electricity supplier ErDF is indeed directly targeted by our work on 
carbon pricing. For instance, the incitation to reduce the losses in the electricity transported on the 
network (of 5% currently) has a direct effect on its activity, as well as an indirect one, through the 
incitation to invest into peak-load management capacities, and into the minimization of electricity 
consumption levels, in order to reduce carbon emissions and increase the performance of the network.  

------------------------------------------------------------------------------------------------------- -------------------------------- 
  

                                                      
1
 The measurement unit cumac stands for the cumulated and discounted energy savings during the total 

life cycle of the system, assuming a discount rate of 4%. 
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Roundtable 2 – Innovation strategies and carbon price uncertainty – with Patrice Person (Michelin), 
Philippe Rosier (Solvay), Anne Chassagnette (GDF-Suez), Christophe Bonnery (ErdF), Jérome Schmitt (Total) 
 
Two introductory questions were asked to the participants of this round table:  
 

 What are the key mechanisms to foster break-through innovations? 
 

 In your sector of activity, do you think that to define policies specifically for low-carbon 
innovation promotion would be needed?  
 

 After having reminding the varying nature of innovations in the different sectors (i.e. products, 
services, business models, etc.), the present industrial representatives have answered to the first 
question, by insisting on the importance of a regulatory framework that is simple, stable, 
predictable and internationally re-known in order to foster break-through innovations. 
  

In terms of incitation for low-carbon innovations, those actors express the same needs, i.e. a higher carbon 
price than it is today, new forms of financing for innovation, and in particular for the industrial phase in 
the case of the actors Solvay and GrDF. However, if, for GrDF, the risky nature of an innovation policy 
would lead not to target the “low carbon” solutions in particular, it is the existence of a framework for 
other solutions than low carbon technologies (for instance security norms) that would limit innovation 
according to Michelin.  
 
“Simple proposals at the destination to governments should be expressed by the companies themselves” 
according to the adviser of the Global Compact who concluded this round table. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The Climate Economics Chair is a joint initiative by Paris Dauphine Univerity, CDC Climat and Total, under 
the aegis of the Europlace Institute of Finance. Headed by Christian de Perthuis, professor at Paris-Dauphine 
University and Pierre-André Jouvet, professor at Paris Ouest-Nanterre University, it brings together a group 
of researchers whose objective is to create a link between academic research and the understanding of 
carbon price formation on markets. 
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