
Op-Ed

We can reasonably speculate that COP21 will
conclude on the first global agreement on
greenhouse gases emissions, involving not only
developed countries and transition economies,
as in Kyoto, but also developing countries, and
particularly the large emerging ones. That would
undoubtedly constitute a success. Nevertheless,
we already know that the mitigation efforts laid
out by the Parties prior to the COP (the so-called
INDCs) will not be sufficient to reach the
objectives agreed on by the international
community. To this regard, a credible and
efficient mechanism to regularly update national

engagements is a critical component of the
agreement. 
But as efficient as any Treaty could be, it will not
be sufficient: No country will accept stringent
limitations on its emissions without being
reassured that those are compatible with other
key development objectives such as economic
growth, employment, poverty reduction,
security, energy access, access to education, etc.
It is true that climate issues have been very high
on the agenda in the past months, but these
other concerns have not disappeared, and they
will be back on the forefront as soon as the COP
is over.  
Science, most particularly the one summarized
in the IPCC Working Group III, has a special

responsibility to this regard. Studies of “co-
benefits” of mitigation policies or of the
conditions for “double-dividend” are clearly in
the right direction, but the research community
still has a long way to go. Shedding more light on
the synergies and on the irreconcilable tensions
between stringent mitigation and other pressing
development objectives in a context of
persistent global crisis is both essential and
urgent if the momentum initiated at COP21 is to
trigger broader and deeper action in the years
ahead.

Franck Lecocq, CIRED Director.
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By Emmanuel Combet, Frédéric Ghersi, Franck Lecocq, Julien
Lefèvre and Jules Schers.

The conditions under which mitigation and other key development objectives can
be articulated differ according to national circumstances, as drivers of emissions,
priorities of development, and functioning of the economy and of society differ from
one country to the next. This is why CIRED has launched—besides its work on global
mitigation—a series of detailed researches at country scale in collaboration with local
research centers. These studies rely on country-specific “prospective” models which
build upon the core framework of the IMACLIM model suite developed at CIRED
(consistency between economic and physical data, second-best representation of
the economy).

This expanding set of country studies is supported by the Chair “Modeling for
Sustainable Development”, as well as by research grants from ADEME, AFD, the EU
FP7 Program and the European Trade Union Confederation. Below is an overview of
current work in four geographical areas, in chronological order of development: France,
Brazil, South Africa and the European Union.

France

IMACLIM-France aims at providing insights on the socio-economic implications of a
carbon tax. Initiated in support of the Rocard Commission, commissioned to define
a framework for a carbon tax reform in France (2009), this stream of research has
significantly improved our understanding of the interrelations between a price of
carbon and economic growth, equity objectives, unemployment reduction, pension

funding and the control of public deficit. The modalities of tax revenue recycling that
fare best against these objectives are those that : i) limit direct compensations by
targeting the most vulnerable households, ii) reduce labour taxes to diminish the
burden on production costs and wages.. 

We also use IMACLIM-France to explore decarbonization scenarios under different
assumptions regarding availability of technologies, energy mix and different
combinations price and non-price instruments. This stream of research shows in
particular that the objective of dividing GHG emissions by four in 2050 (the “Factor
Four” ambition) seems plausible, but requires the careful implementation of a
combination of sectoral instruments, financial tools and tax reforms. These reforms,
however, amount to much more than an environmental policy “at the margin”. Given
the choices they entail, notably in the sharing of the proceeds of the carbon tax, they
require to renegotiate the social contract. 

Brazil
CIRED has been developing IMACLIM-Brazil since 2010, in collaboration with Pr. Emilio
La Rovere’s team at Federal University of Rio de Janeiro (UFRJ/COPPE). The overall
objective of this stream of research is to study the articulation between mitigation and
socio-economic development in Brazil in the short- and medium- run. Three studies
are briefly described below.

The IES-Brazil project develops participative scenarios to evaluate the socio-economic
impacts of mitigation objectives that go beyond the existing mitigation plans of the
Brazilian Government. These scenarios include additional mitigation measures
informed by stakeholders in key economic sectors. The study concludes that the ▷▷▷

Studying the mitigation/development nexus at country level



implementation of the proposed set of tools and measures could reduce GHG
emissions by up to 39% by 2030, compared to an extension of government mitigation
plans already underway - i.e. a 50% GHG emissions reduction compared to 2005 level,
with limited macro-economic costs and impact on social inequalities. 

A second macroeconomic study deals with the challenges of implementing a carbon
tax restricted to energy emissions by 2030. The study confirms that reduction in energy-
related GHG emissions of 30% relative to the government plans at the time the study
was conducted could be achieved with limited macro-economic cost. A well-designed
tax policy could increase the purchasing power of the middle class and reduce income
inequalities, two key social challenges in Brazil.

The last study focuseds on the compatibility between decrease in domestic energy
emissions and the economic development of hydrocarbon resources, in particular the
“pre-salt” oil. The scenarios highlight possible bifurcations of the energy-economy
trajectories that lead, however, to similar rates of economic growth.

South Africa

The objective of this stream of research is to study the conditions under which mitigation
is compatible with maintaining economic growth and reducing unemployment in an
economy characterized by strong dependence on coal, high emissions and relatively
low energy prices. To that end, the IMACLIM-South Africa model quantitatively assesses
mitigation scenarios at the 2035 horizon. Based on a partnership with the Energy
Research Center of Cape Town University, IMACLIM-SA benefits from the bottom-up
expertise of the South African energy systems model SATIM  (the South African TIMES
model). In addition to the dialog with SATIM, adapting the IMACLIM framework to the
South African context has also required specific developments in the modelling of the
labor market. In fact, the South African labor market is highly segmented, with lack of
skilled workers widely regarded as a very strong limit to development. 

Initial results suggest that carbon tax levels circa €40/tCO2 are necessary to achieve
the commitments that the Government of South Africa took in Durban. With relatively
low baseline energy prices, the macro-economic impact of the carbon tax is significant,

but also highly dependent on the tax recycling option. Reducing taxes on consumption
produces the best macroeconomic results. The supply of skilled labour and how it
evolves over the period of analysis (2015-2035) appears to be a decisive driver of the
macro-economic impacts of a carbon tax. Preliminary results suggest that recycling the
carbon tax proceeds in education could compensate the regressive impacts of a carbon
tax on employment and growth.

European Union

The IMACLIM-EU model was developed as the result of a more focused study
evaluating the consequences for the European Union of one of the components of a
low-carbon strategy, namely the penetration of electric vehicles. IMACLIM-EU is coupled
with the TIMES PanEU model of the University of Stuttgart to produce a prospective
outlook on an aggregate 28-country European Union up to 2050. A specific additional
sector produces Electric Vehicles (EVs), which progressively replace fuel-powered
vehicles following TIMES PanEU results.

Four scenarios are defined by 2 climate mitigation context —a “factor 2” and a “factor 5”
2050 objectives (division of GHG emissions by 2 or 5 between 2005 and 2050) —with
or without additional constraints on the penetration of EVs. Furthermore, 4 scenario
variants explore more optimistic assumptions about the international competitiveness
of European EVs (weak imports, strong exports). 

The study concludes that the development of electric mobility has a small impact on
GDP: the trajectories assuming an increased penetration of EVs lay within 0.5 GDP
points of their counterparts without specific EV constraints, whether under factor 2 or
factor 5 climate objectives. However this impact is negative under the central, rather
conservative (significant imports, nil exports) set of assumptions regarding EV trade, but
positive under the more favorable trading hypotheses of the scenario variants. Another
notable conclusion of the study is that the GDP losses observed under pessimistic
European EV competitiveness assumptions are caused by the excess costs induced in
electricity supply rather than by the persisting excess costs of the EVs per se.

Focus

By Dominique Finon, Emeritus Senior Researcher at CNRS.

We are currently facing a paradox. Discussions on the need to structure the climate
agreement around a binding carbon price are omnipresent, as shown by the positions
of prominent economists, but they are absent in the corridors of the international
negotiations. The reason is the very failure of the Kyoto Protocol, which was based on
binding commitments and the emergence of a global carbon price on the
international market for emissions quotas. This failure is inherent to the game between
sovereign states. Indeed, countries do not really know the future costs of their effort.
In this context, they either sign on a commitment on a quite limited diminution of
their total emissions, which they know they will be able to comply with easily. Or they
take on more stringent commitment knowing full well that those cannot necessarily
be respected, but that the country could then leave the treaty without cost.

This said, recognizing the need for a reference price for carbon aligned on the
economic and social value of mitigation actionsin the agreement would not be vain
Indeed, such a benchmark would guide low-carbon investment decisions for industrial
firms and public administrations and would constitute a reference on which to build
new financing instruments. The long-term decisions in terms of low-carbon
equipment, infrastructure programs (buildings, transport modes, urban planning) or
land use reforms which have an additional cost compared to ordinary options will not
be triggered without a credible carbon price signal. Economic agents need to refer to
the social return on investment, not just to the private profitability.

Unlike a carbon tax or a carbon price emerging from a cap and trade mechanism,
such a benchmark would not weigh on existing assets already installed, but only on

future investments. Therefore, such a benchmark would have much less redistributive
effects than a high tax or ETS price and would not run against industrial interests.
Therefore it is easier to agree on  the principle of a reference value of carbon in the
negotiations. The adoption of a reference price also constitutes a response to
companies that are calling for the establishment of a credible carbon price signal in
countries with no credible carbon tax or permit credible emissions system to guide
their choice of long term. For lack of anything better, the most active companies self-
regulate themselves by giving themselves an internal carbon price as an incentive in
choosing their investment. Such a benchmark would also have the advantage of
meeting the needs of governments to define and evaluate the cost-benefit of public
policy measures (vehicle standards, promotion of renewables, etc.) and direct public
investment towards low-carbon options.

Last but not the least, the introduction of this reference value for carbon could be one
of the three pillars of a financing innovation which could de-lock private financial flows
towards low-carbon investment and as proposed by France Stratégie, M. Aglietta and
JC Hourcade. This reference price guaranteed by the governments would give a
financial value to the carbon savings allowed by low carbon projects certified by a
credible system of certification, which is the second pillar., second pillar. The developers
would reimburse part of their borrowings to their banks by these certificates valued
at this price, while the banks could refinance the loans they have issued with central
banks in exchange of these carbon certificates. Central banks would then transform
these certificates in monetary assets in their balance sheets, which is the third pillar.
This is a very promising prospect for channeling financial investors towards emerging
countries.

For another vision of a carbon price in the Climate agreement



The International Research Network for Low Carbon Societies (LCS-RNet),
a platform for world dialogue between scientists and policymakers
circulated a position statement after its last annual meeting (Paris June
2015) in the context of the upcoming COP21. The objective was to
demonstrate the possibility of scientists of various disciplines, sharing

diverse cultures, coming from countries at different development
stages, to express common views about the conditions for triggering
climate action in the current economic context.

❑ A moment of truth for climate and sustainable development

Events

The COLLENER conference stems from an eponymous interdisciplinary research
project (economics, sociology, geography, urbanism, land planning) initiated in 2011,
which allowed seven French research partners to follow, with the method of social
sciences, ongoing processes of energy transitions on different scales (transnational,
national, local), about different technologies (solar, wind, smart grids, biomass, low
energy building, CCS) and in different countries (France, Germany, Tunisia).
During the conference, French and foreign researchers pulled transversal lines of

analysis in order to address key dimensions of the energy transition, such as : the socio-
technical construction of energy resources, the role of inherited socio-spatio-technical
configurations and the temporality of the energy transition, the territorial
reconversions and the production of new spatialities, the consequences of passing
through market, technology/demonstration or economic instruments on the
production and distribution of wealth and powers in and from the transition.

October 6th to 25th 2015: “Climate Train”

November 26th and 27th 2015: COLLENER: Energy Transitions in the making, Sociotechnical
collectives at work

Some recent Cired papers
❑ Barraqué B., Montginoul M. Water Pricing in France: Towards More

Incentives to Conserve Water, in Dinar A., Pochat V., Albiac-Murillo J.
(eds), Water Pricing Experiences and Innovations, Global Issues in
Water Policy n°9, Springer, ch.8, 139-160, 2015 

❑ Branger F., Ponssard J-P., Sartor O. and Sato M. EU ETS, Free Allocations
and Activity Level Thresholds. The devil lies in the details. Journal of the
Association of Environmental and Resource Economics, 2(3), 2015 

❑ Branger, F., Lecuyer O. and Quirion P. The European Union Emissions
Trading System: should we throw the flagship out with the bathwater?
WIREs Climate Change, 6: 9-16, 2015

❑ Brunelle T., Dumas P., Souty F., Dorin B., Nadaud F. Evaluating the
impact of rising fertilizer prices on crop yields. Agricultural Economics,
46(5), 653–666, 2015

❑ Cassen C., Guivarch C., Lecocq F. Les co-bénéfices des politiques
climatiques :un concept opérant pour les négociations climat ? Nature
Sciences Sociétés, 23:541-S51, 2015

❑ Cointe B. From a promise to a problem: The political economy of
solar photovoltaics in France. Energy Research & Social Science, 2:(8),
151-161, 2015

❑ Courtois P., Nessah R., Tazdaït T. How to play games? Nash versus
Berge behaviour rules. Economics and Philosophy, 31(1), 123-139,
2015

❑ Gasser, T., Guivarch C., Tashiiri K., Jones C-D., Ciais P. Negative
emissions physically needed to keep global warming below 2°C,
Nature Communications, 3, 2015

❑ Grubb M., Hourcade J-C, Neuhoff K. The Three Domains structure of
energy-climate transitions, Technological Forecasting and Social
Change, 98, 290-302, 2015

❑ Hourcade J-C., Shukla P.-R., Cassen C. Climate policy architecture for
the Cancun paradigm shift: building on the lessons from history.
International Environmental Agreements: Politics, Law and
Economics, 2015

❑ Mejean A., Lecocq F., Mulugetta Y. Equity, burden sharing and
development pathways: reframing international climate negotiations.
International Environmental Agreements: Politics, Law and
Economics, 2015

❑ Nauleau M.-L., Giraudet L.G., Quirion P., Energy efficiency subsidies
with price-quality discrimination, Energy Economics, 2015

❑ Neverre N., Dumas P. Projecting and valuing domestic water use at regional
scale: A generic method applied to the Mediterranean at the 2060 horizon,
Water Resources and Economics, 11:33-46, 2015

❑ Nguyen Trinh H. A., Ha-Duong M. Perspective of CO2 capture &
storage (CCS) development in Vietnam: Results from expert
interviews, International Journal of Greenhouse Gas Control, 37, 220-
227, 2015

❑ Riahi K., Kriegler E., Johnson N., Bertram C., Den Elzen M., Eom J.,
Schaeffer M., Edmonds J., Isaac M., Krey V., Longden T., Luderer G.,
Méjean A., Mccollum D L, Mima S., Turton H., Van Vuuren D., Wada
K., Bosetti V., Capros P., Criqui P., Hamdi-Cherif M., Kainuma M.,
Edenhofer O. Locked into Copenhagen pledges - Implications of
short-term emission targets for the cost and feasibility of long-term
climate goals, Technological Forecasting and Social Change, 90, 2015

❑ Vaissière A-C., Levrel H. Biodiversity offset markets: What are they
really? An empirical approach to wetland mitigation banking,
Ecological Economics, 11:81–88, 2015

LCS-Rnet Declaration release signed by more than 200 experts amongst which 75 IPCC authors

During the “Fête de la Science”, and as part of the run-up to COP21, the
climate train has visited 19 French cities over three weeks. An initiative of
the research community, this exhibit has been the occasion for researchers
to exchange with many different audiences and with local officials about

what we know, and don’t know, about climate change. CIRED has
contributed to this science mediation exercise with 8 researchers onboard
the train. They have in particular contributed their expertise on energy
transition and climate change impacts.

The CIRED participes at COP21

CIRED co-organizes, with the support of the Chair “Modeling for Sustainable Development”, three side events in the blue zone of COP 21:

❑ 3/12, form 16h30 to 18h, European Pavilion: From INDCs to 2 Degrees, Bridging the Gaps in Mitigation & Implementation

❑ 4/12 from 13h to 15h, French Pavilion: Urban mobility policies and climate change

❑ 5/12 from 11h to 13h, French Pavilion: Positive Carbon Pricing and climate finance: what beyond COP21?
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News from the lab

“Economy-energy-environment prospective modeling”: A new track in the master “economics of
environment, energy and transport”
The master economics of environment, energy and transport master of Paris Saclay University, Nanterre University, ENPC and EHESS, has opened in
September a new track called ‘Economy-energy-environment prospective modeling’. Unique in Europe, this track aims at training professionals that master
the whole cycle of building, running and exploiting results of large numerical models that represent the interactions between the economy, energy systems
and environmental systems. This new track builds on the research labs that support the master, including CIRED (which hosts the courses) the Chair “Modeling
for Sustainable Development”, and on their international networks (Energy Modeling Forum, IAMC, etc.). The fundamental teachings of the track are assured
by professionals from AgroParisTech, ENPC, Ecole Centrale de Paris and CNRS, with the participation of researchers from Ecole des Mines and INRA.

Latest Phd theses defended at Cired 

Noémie Neverre 
"Rareté de l'eau et relations inter-bassins en Méditerranée. Développement et application d'un modèle hydroéconomique à large échelle." [Water scarcity
and inter-basin relations in the Mediterranean area. Development and application of a large-scale hydroeconomic model] Direcion : Jean-Charles Hourcade
et Patrice Dumas. 17/09/15
Igor Shishlov
"Essays on the economics of climate policy monitoring". Direcion : Franck Lecocq. 15/10/15

Adrien Vogt-Schlib
“Éléments sur la transition vers du capital bas carbone” [Elements on the transition towards low-carbon capital stock] Direction : Jean-Charles Hourcade. 03/11/15

Trinh Hoang Anh Nguyen
"Une électricité soutenable pour le Vietnam : Une transition vers une économie à bas carbone". [Sustainable electricity for Vietnam: Transition towards a
low-carbon economy] Direcion : Minh Ha-Duong. 30/11/15

Arrivals / Departures 
Two new researchers from CNRS have joined CIRED on October 1st.

Aurélie Méjean 

Aurélie Méjean’s research interests include energy economics, equity and distributional implications of climate policies, integrated modeling and
non-renewable resources economics. Aurélie Méjean holds a PhD from Cambridge University (UK), a MSc in environmental technology from
Imperial College London, and an engineering degree from Supelec in France.

Antoine Missemer

Antoine Missemer’s research focuses on the history of environment and resource economics. Specifically, Antoine has worked on the way economic
theory has approached energy transitions in the 19th and early 20th Century. His work at CIRED will focus both on past economic analysis of
environmental and resource issues, to illuminate contemporary debates; and on interdisciplinary analysis of environmental policies. Antoine
Missemer holds a PhD from Lausanne University (Switzerland) and University Lyon 2 in France.

Appointments 
❑ Naceur Chaabane has been appointed to the INSHS Scientific Committee at CNRS.

❑ Céline Guivarch and Franck Lecocq have been appointed to the Economic Council for Sustainable Development of the French Ministry of the
Environment.

❑ Franck Lecocq has been appointed to the Expert Council on Energy Transition.
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