
Cired’s Newsletter
Campus du Jardin Tropical
45 bis, avenue de la Belle Gabrielle
94736 Nogent-sur-Marne Cedex
Tél : 01 43 94 73 73
Fax : 01 43 94 73 70
www.centre-cired.fr 

by Jean-Charles Hourcade, Michel Aglietta and Baptiste Perrissin-
Fabert. 

The journey to COP-21 will be fruitful only if it lays the foundation for a new
global ‘social contract’ built around the protection of our global common
goods. It can do so if it also contributes to provide equal access to
development and to long term investments adapted to a low-carbon
economy. This contract will be concluded only if decision-makers with no
direct interest in climate issues are convinced that it can be a contribution
in addressing economic and political challenges being faced in a still
unstable global economy.
By creating a CRA device, developed countries would meet their historical
responsibilities in both climate change and the global financial crisis.
Ultimately, all countries are interested in finding ways that navigate
between extreme monetary rigor, which freezes economic growth, and
extreme laxity which fuels speculative bubbles and debt risks. They could
also contemplate the possibility of carbon assets becoming a recognized
reserve currency and one element of SDRs, resulting in less exposure to
fluctuations in currency markets and domestic asset prices.

It could be argued that a CRA device is a diplomatic ‘non-starter’ on the basis
that the UNFCCC is not empowered to address monetary issues. But the
UNFCCC would not exceed its mandate by providing hooks for advances
in other fields in global governance. The CRA mechanism represents a not-
to-be-missed opportunity for securing these advances to be aligned with
UNFCCC objectives.

❑ Executive summary of the concept note

❑ See the concept note: Transition to a low-carbon society and sustainable
economic recovery. A monetary-based financial device 

Op-Ed

This past year was marked by the publication
of the IPCC fifth assessment report outlining
the major risks associated with climate change.
CIRED is proud to have been a significant
contributor in this collective international
scientific effort, with 105 different publications
involving authors connected to CIRED.
Beyond the work of its four "lead authors"
involved in the drafting of group II
(adaptation) and III (mitigation) reports, it is a
reflection of the impact of CIRED’s work and
ideas on the international debate.
The IPCC report also points to many gaps in

the current knowledge, including measures to
be adopted to combat climate change. In
particular, the costs of climate policies are still
for the most part to be assessed for so-called
"second best world" economies. Likewise, if
the scenarios and long-term economic
balance are well researched, transition paths
between the current situation and a desirable
future (or one to be avoided) remain to be
addressed. As illustrated in Céline Guivarch’s
paper (see below), these issues are at the heart
of CIRED’s research program.
It has not escaped everyone’s attention that
the climate challenge will be at the top of the
agenda in 2015, culminating with the COP-21
(Conference of Parties) in Paris in November.
CIRED will contribute by disseminating and

discussing the results of the IPCC fifth
assessment, by participating in the
organization of the Scientific Conference "Our
common future under climate change"
organized by the French scientific community
in Paris from 7th to 10th July, and by taking part
in the negotiations - particularly on the issue
of funding. We will address this in a future
issue.
I conclude by addressing our best wishes for
2015 to all readers of this first CIRED
newsletter. 

Franck Lecocq, CIRED Director.

Focus A Climate Remediation Asset Device for low-carbon investment and
sustainable growth

International Research
Center on Environment and Development

CIRED’S NEWSLETTER, N° 1 - January 2015
Publishing director: Franck Lecocq

Campus du Jardin Tropical
45 bis, avenue de la Belle Gabrielle
94736 Nogent-sur-Marne Cedex
Tél : 01 43 94 73 73
Fax : 01 43 94 73 70
www.centre-cired.fr

http://www.centre-cired.fr/?lang=en
http://www.centre-cired.fr/IMG/pdf/concept_note.pdf
http://www.centre-cired.fr/IMG/pdf/concept_note.pdf
http://www.centre-cired.fr/spip.php?article1827


By Céline Guivarch, Senior Researcher, Imaclim team coordinator

What would/could be the greenhouse gases (GHG) emissions… if no
additional mitigation efforts are implemented? ... or if a particular mitigation
policy is implemented?

What are the implications of alternative mitigation pathways? What would
be the impact on growth, on the energy mix, etc.? Would it be compatible
with access to energy for all? How would the different countries/sectors
contribute to emissions reductions? What would the magnitude and timing
of aggregate economic costs be? How will measures adopted today
influence the options that might be available in the future? 

To provide answers to those questions, the IPCC, in its 5th Assessment
Report (AR5), analyzed data from over 1000 new socio-economic
scenarios published since its Fourth Assessment Report (AR4) in 2007. The
long-term socio-economic scenarios assessed were generated primarily by
large-scale, integrated models that can project key characteristics of
transformation pathways to mid-century and beyond. These models are
simplified, stylized, numerical approaches so as to represent complex
physical and social systems, and the most relevant interactions among the
systems (e.g., energy, agriculture, the economic system). They take in a set
of input assumptions and produce outputs such as energy system
transitions, land use transitions, economic effects of mitigation, and
emissions trajectories. Important input assumptions include population
growth, baseline economic growth or total factor productivity growth, fossil
fuel resources, technology costs or learning rates.

All in all, 30 models contributed to the production of the 1184 scenarios
filed in the AR5 database of scenarios. Two of these models were developed
in France: Poles, developed by EDDEN (Grenoble) and Imaclim-R,
developed by Cired. Imaclim-R computed 53 of the scenarios in the AR5
database, and 15 different journal articles based on Imaclim-R results are
mentioned in the chapters of the AR5 report on mitigation. This presence
of Imaclim-R in the AR5 stems from the participation to three modeling
comparison projects - RECIPE, the EU-FP7 AMPERE project and the
Stanford-led Energy Modelling Forum study 27 – as well as from specific
studies on monetary compensations in climate policy or on the costs of
climate policies in a second best world with labour market imperfections
for instance.

Imaclim-R is a multi-region and multi-sector model of the world economy.
Compared to the other models, it shows two main characteristics. It
combines a Computable General Equilibrium framework with bottom-up
sector-specific modules in a hybrid and recursive dynamic architecture.
Furthermore, it describes growth patterns in second best worlds with
market imperfections, partial uses of production factors and imperfect
expectations.

Assessments of the database of scenarios, and of associated literature,
produced a few solid results.

First, without additional mitigation efforts beyond those in place today,
cumulative CO2 emissions since 2010 would exceed 4000 GtCO2 by
2100, which would increase global mean surface temperature in 2100 by
3.7 to 4.8°C as compared to pre‐industrial levels. 

Conversely, mitigation scenarios where it is likely that the temperature rise
can be kept under 2°C relative to pre-industrial levels require limiting
cumulative emissions below 1000 GtCO2 by 2100. In those scenarios,

global CO2 emissions are reduced by more than 50% and in some cases
by more than 100%, by the end of the century relative to 2010 levels.
These reductions require changes throughout the economy, major
technological and institutional changes including the upscaling of low- and
zero-carbon energy.

There are also areas where results vary widely. In particular, estimates of the
aggregate economic costs of mitigation cover a wide range, and are highly
sensitive to model design and assumptions as well as to the specification
of scenarios, including characterization of technologies and timing of
mitigation. For example, scenarios where atmospheric concentrations of
about 450ppm CO2eq are reached by 2100 entail losses in global
consumption of 2% to 6% in 2050 relative to consumption in baseline
scenarios (See figure below). To put these losses in context, these numbers
are equivalent to an annualized reduction of consumption growth by 0.04
to 0.14 percentage points over the century as compared to annualized
consumption growth in the baseline which is from 1.6% to 3% per year. This
evaluation of economic costs of mitigation is the area where Imaclim-R
provides its most original contribution. Whereas all other models are based
on the idealized assumption that there is no non-climate market failures,
Imaclim-R integrates pre-existing distortions, non-climate market failures
(such as labor markets rigidities), which leads to the highest consumption
and GDP losses in the scenario sample and therefore highlights the risks of
high mitigations costs.

❑ Visit Imaclim web site

Focus The Imaclim-R model in the IPCC fifth Assessment Report

http://www.imaclim.centre-cired.fr/?lang=en


❑ CIRED organized a side event in Lima dedicated to climate finance
under the UE pavilion of Cop20.

❑ CIRED also participated in a side event "Transition and Global
Challenges Towards Low Carbon Societies" organized by the LCS-R
network on December 12.

❑ On December 3rd 2014, the CIRED/CMA Chair in Modeling for
Sustainable Development (MPDD) (CMA/CIRED organized another
side event "Combating climate Change in Latin America" in

partnership with the Peruvian Department of protection of nature
areas (SERNANP) under the UNFCCC pavilion. More information can
be found on the website of the MPDD Chair. 

❑ CIRED will participate  in the organization of the Scientific Conference
"Our common future under climate change" organized by the French
scientific community in Paris from 7th to 10th July 2015. Visit the
conference web site.

Events

This workshop was devoted to discussing innovative options for climate
finance and the energy transition.
Such options for financing transformations towards low carbon
development and sustainable energy for all are made necessary because
scaling up investments in infrastructure is restricted by the current adverse
economic context. Among these constraints are, for example, the fragile
economic recovery in the OECD countries, constraints on public budgets,
deleveraging in the banking system, and securing funding for the Green
Climate Fund. We are looking for innovative solutions that have the
potential to contribute to stabilizing the financial system and ease current
tensions in the world economy through funneling a higher share of savings
towards infrastructures and productive investments, instead of speculative
investments. At the same time, such ideas are also taken up by the financial

sector, which turns to energy and infrastructure matters for investments.
Against this backdrop, several proposals for financing climate change
mitigation and adaptation as well as the transition towards sustainable
energy have been developed. These proposals also help to assess to what
extent a reinforced cooperation amongst EU member states in both climate
and energy policy can emerge.During our meeting in Paris, we discussed
these options and learnt about the different ideas for tackling the challenge
of climate finance and the energy transition. Our objective was also to
assess possibilities of launching a broader process of reflection on climate
finance and sustainable energy for all in view of contributing to the process
which will lead to COP 21 in Paris in 2015.

❑ See all the communications of this workshop

By Vincent Viguié, Senior Researcher

One of the expected consequences of global warming is a rise in
occurrences of heat waves that has been highlighted at global and regional
scale by numerous studies. Summer air temperature and heat-wave risk in
cities are determined both by regional climate evolutions and by changes
in the size and shape of cities. City size and shape indeed impact the heat
island effect, a local micro-climate which increases urban air temperature
and amplifies heat waves. 

The research project MUSCADE, which brings together climate scientists,
economists, architects, geographers and building specialists, has evaluated
the impact on urban climate and buildings energy consumption of different
prospective scenarios depicting the evolution of the Paris urban area
throughout the 21st century. 

Future city projections were built through a combination of macroeconomic
assumptions (energy prices, growth, demographics), policy choices
hypotheses (land-use policies leading to a spread-out or a compact city),
and technological changes (building materials) and distributed energy
generation development scenarios.

The city system, its evolution and energy-related processes were simulated
using joint numerical models:

❑ NEDUM-2D, a land-use transport interaction model of urban expansion,
developed by CIRED. It reproduces the socio-economic mechanisms
underlying the dynamics of urban systems evolution. It is calibrated on
Paris against past city evolution since 1900. It is used in the project to
simulate prospective scenarios of the city’s expansion to the end of the
21st century according to several contrasted demographic and techno-
economic scenarios. 

❑ Morphology at the neighborhood level is simulated by the model GENIUS

(LRA CNRM-GAME). This model generates archetypal cards and simulates
the evolution of urban architectural blocks, based on NEDUM-2D simulations.

❑ Town Energy Balance (TEB) and MESO-NH, both developed at CNRM
(GAME) simulate the urban microclimate from physical processes
associated with urban geometry. They take as inputs city expansion and
neighborhood morphology evolution scenarios provided by NEDUM-2D
and GENIUS. They also take climate evolution scenarios as input. 

Here are a few key results from the project:
❑ What is the impact of city expansion scenarios on heat wave risk? The

urban heat island itself appears to be only marginally affected by future
size and shape changes of the Paris urban area, in our scenarios. However,
the thermal comfort of residents is degraded in the compact city
scenarios, because in these scenarios the population is concentrated in
the center of the city, where urban heat island effect is highest.

❑ What would be the impacts of a greener city? Adding vegetation in the
city can cool the air, if enough water is available. Adding vegetation on a
massive scale would however require developing water management
systems at the local level (water recovery across neighborhoods or
buildings, for instance). Vegetation at ground level appears more effective
than green roofs to cool the air in the city. In any case, city greening
strategies are inseparable from choices in architectural structures.

❑ What is the role of the inhabitants? The behavior of inhabitants
(moderate / intensive use of air conditioning, use of sunscreens...) plays
a major role on overall city energy consumption: its impact is comparable
to the impact of buildings insulation or city greening choices.

❑ Visit the Modeling, Cities & Climate change Project web site

CIRED is involved in the international climate agenda 

July 8th and 9th 2014: workshop "Innovative solutions for climate finance, the energy transition
and a EU narrative" - Co-organized by Centre CIRED and IASS Potsdam

October 3, 2014: Heat on the city Symposium. Some results of the Muscade project

http://www.cnrm.meteo.fr/ville.climat/?lang=en
http://www.centre-cired.fr/spip.php?article1785
http://www.commonfuture-paris2015.org/
http://www.commonfuture-paris2015.org/
http://www.modelisation-prospective.org/en/cop
http://www.modelisation-prospective.org/en/cop
http://lcs-rnet.org/lcsrnet_meetings/2014/11/902
http://lcs-rnet.org/lcsrnet_meetings/2014/11/902


The Energy of Social Sciences

Olivier Labussière & Alain Nadaï (Collection ATHENA, Paris, January 2015, p 165) 

❑ Available on January 2015 on the OpenEdition Books

Energy is a key issue for the future of our societies. This book aims at encouraging interdisciplinary research about the
choices we face in the domain of climate-energy. We approach energy technology as a shifting sociotechnical set
which raises controversies and calls for diverse, sometimes contradictory, mode of regulations in order to be stabilized. 
In so doing, we propose a multidisciplinary agenda for humanities and social sciences in the field of energy. Four
themes are discussed: visions and scenarios; the governance of energy policies; market, regulation and modes of
consumption; territories and social recomposition. This first research agenda invites academic communities

To be publ ished 

❑ Barraqué B., Isnard L. The sustainability of the water services in big
metropolises: Lessons learnt from the EAU&3E research project.
Techniques - Sciences - Méthodes, 2014, pp.48-60. 

❑ Bibas R., Méjean A. Potential and limitations of bioenergy for low
carbon transitions. Climatic Change, 2014, 123 (3-4), pp.1-31. 

❑ Boucher O., Forster P. M., Gruber N., Ha-Duong M., Lawrence M. G.,
et al. Rethinking climate engineering categorization in the context of
climate change mitigation and adaptation. WIREs Climate Change,
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❑ Brunelle T., Dumas P., Souty F. The Impact of Globalization on Food
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Environment and Development, 2014, 23 (1), pp.41-65.

❑ Courtois P., Tazdaït T. Bargaining over a climate deal: deadline and
delay Annals of Operations Research, 2014, 220 (1), pp.205-221. 

❑ Delpeuch C., Leblois A. The Elusive Quest for Supply Response to
Cash-Crop Market Reforms in Sub-Saharan Africa: The Case of
Cotton, World Development, 64, p 521-537.

❑ Espagne E., Dumas P., Pottier A., Perrissin-Fabert B., Nadaud F. Why
are climate policies of the present decade so crucial for keeping the
2 °C target credible? Climatic Change, 2014, 126 (3-4), pp.337-349. 

❑ Grubb M., Hourcade J-C., Neuhoff K., Planetary Economics, Energy,
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Routledge, 2014.
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❑ Labussiere O., Nadai A. Unexpected Wind Power ‘Potentials’: The Art
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❑ Meunier, G., Ponssard J.-P., Quirion P., 2014. Carbon Leakage and
Capacity-Based Allocations. Is the EU right?, Journal of Environmental
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❑ Pottier A., Hourcade J-C., Espagne E. Modelling the redirection of
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Energy Economics, 2014, 42, pp.213-218. 
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climate policy analysis: a scenario elicitation methodology to map
the space of possible future challenges to mitigation and adaptation.
Climatic Change, 2014, 122, pp.509 - 522. 

❑ Viguié V., Hallegatte S., Rozenberg J. Downscaling long term socio-
economic scenarios at city scale: A case study on Paris. Technological
Forecasting and Social Change, 87, p 305-324.
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News from the lab

Renewal for 5 years of the Prospective Modeling for Sustainable Development Chair 
The Modeling for Sustainable Development Chair (MPDD) was created in 2008 and renewed in November 2014. It centers around the Mines
ParisTech Centre for Applied Mathematics (CMA) and the International Center for Research on the Environment and Sustainable Development,
a laboratory shared by Ecole des Ponts ParisTech / AgroParistech / CNRS / EHESS / CIRAD.

Electricité de France, GRT Gaz, SCHNEIDER ELECTRIC and ADEME will provide five years of financial backing for this project. The Chair aims to
firmly establish an internationally recognized prospective modeling center in France devising innovative tools to improve understanding of
sustainable development issues within companies and different areas of public deliberation.

In adopting a prospective approach, the Chair establishes its vocation to facilitate decision-making based on possible future scenarios affecting
energy and climate policies, industrial development and technological choices.

The Chair will also boost the international profile of its co-founding teams and their partners by inviting foreign lecturers, organizing international
symposia, and increasing its presence in international expert bodies. Targeted educational activities will also be put in place with the Chair’s partners
in order to build up a top network of expertise.

❑ Visit the Chair Website : http://www.modelisation-prospective.org/fr

Launch of CleanED lab, Hanoi, in collaboration with USTH, CIRED and CIRAD.
The CleanED lab (Clean Energy and Sustainable Development) has been established in 2014 as a joint project between CIRED and BioWooEB
(CIRAD), in France, and the University of Science and Technology in Hanoi USTH, in Vietnam, with support from the French embassy in Hanoi.
The laboratory researches critical aspects of Vietnam’s sustainable development: access to renewable and sustainable energy sources,
transformation and conservation of natural resources, and climate change.

The CleanED lab is a working place for researchers, doctoral fellows and students from USTH in Hanoi. It also hosts associates and visitors from
Vietnamese, French and other international institutions. Under the direction of Dr. Minh Ha-Duong and Dr Laurent Van de Steene, the lab’s
mission is to research on green energy sciences and sustainable development —starting with biomass energy from agricultural waste and with
electric systems optimization—, as well as to train the next generation of scientists and students in these fields.

Latest Phd thesis defended at Cired 

Antonin Pottier 
L’économie dans l’impasse climatique : développement matériel, théorie immatérielle et utopie auto-stabilisatrice. Direction : Jean-Charles Hourcade,
28/05/2014.

Baptiste Perrissin-Fabert 
Valeur sociale du carbone et financement de la transition bas carbone. Direction : Jean-Charles Hourcade, 17/06/2014.

Julie Rozenberg
Éléments sur la robustesse des politiques climatiques. Direction : Jean-Charles Hourcade, 18/06/2014.

Etienne Espagne 
Trois essais d’économie sur les politiques climatiques dans un monde post-Kyoto. Direction : Jean-Charles Hourcade, 27/10/2014.

Béatrice Cointe
L’émergence du photovoltaïque en France à la lumière des tarifs d’achat - Exploration d’une technologie modulaire entre politiques et marchés.
Direction Alain Nadaï. 6/11/2014.
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