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Researcher, what a funny name for a scientist! A scientist knows, a scientist masters
the science. That is what I thought when I
was a student listening to my professors in
the auditorium.
Then, one summer, I decided to use the
science I knew. «There is an internship for
you,» said Georges Morlat, one of my professors. And so I found myself in the GSC
(Statistics and Calculus Group) of the French
Atomic Energy Commission (CEA), hosted by
its young director, Jean-Pierre Pagès. Then,
everything changed. There was no longer
any question of systematically applying scientific laws governing Nature. I was full of
doubts as I became part of a young team
facing the complexity of life and the difficulty to find solutions to comprehend it.
Our group, like any statistics group, was to
answer the questions of practitioners, in
our case the members of the Department
for Health Protection (medical doctors, biologists...). At the same time, the group was
to handle a computing tool which was in its
infancy (we were to make the most of it, as
CEA was particularly well equipped in this
area). In this context, we did not find mainstream statistics to be a satisfying method, and were lucky to come across factor
analysis. We contributed to the birth of data
analysis by updating knowledge, developing
a new approach to statistical processing,
using new calculation tools and comparing
the results of our findings to facts.
SMASH was born from the feeling that
when there is two of you, you are smarter,
stronger, you control your destiny a little
better.

Supporting our ideas
Science is fine, but we must live! What I
mean by ‘we must live’ is not that we must
eat - our academic status provided us with
our daily bread. What I mean by is that we
must make sure that our ideas live on.
The blooming of ideas that occurred
around the period of May 68 had perhaps
already given us the feeling that the freedom of initiative and the power of solidarity
of a small group could do a lot.
And then SMASH was born, from the
feeling that together we are smarter and
stronger than when we are alone and therefore we control our destiny a little better.
SMASH grew, as our group organized
seminars, studies, training ... Then, by word
of mouth, a friend, a colleague asked us to
manage small activities, often innovative,
often to give a start to young researchers,
and SMASH grew a little more.
And one day, in this circle of acquaintances, Alexandre Nicolon and Jean-Charles
Hourcade met. We, mathematicians, discovered environmental issues. We got along
very nicely, and the collaboration could
start. Have we contributed to advance the
recognition of these issues? It is not for me
to tell. Together, we started many partnerships (with CNRS, EDF, EC Ministries, ADEME,
Renault ...) and facilitated the career of
young and not so young researchers.
Today, strong of this experience, SMASH
wants to improve its contribution. This report is a step towards that goal. We wish to
develop new aspects of this contribution by
organizing information, helping solve environmental problems, carrying out prospective research. This will always be done following the same philosophy of knowledge
dissemination and solidarity among us.
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Making SMASH
an incubator of innovation
Beyond a community of researchers
and project management, the collaborative dynamics of SMASH will allow
it to be a real incubator of innovation.
SMASH builds diverse teams that are
made of great minds from research and
industry. These teams are agile, adaptable
and able to produce evolutionary scientific
innovations and even breakthroughs, as in
the project «ClimVest».
Part of its plan to become an incubator
of innovation, SMASH will implement three
principles:
• Ambitious targets which exploit advancements in humanities, social sciences
and engineering to encourage methodologThe strategy of SMASH thus defined
unfolds along four directions: search,
innovate, share, promote.
Its development is based on six
operational items:
1. The implementation of a scientific
partnership with the signing of an
agreement with CNRS-CIRED;
2. The creation of a resource center;
3. The organization of information
seminars;
4. The creation of training programs;
5. The publication of research in a
dedicated series;
6. The creation and animation of a
scientific committee.
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ical breakthroughs and expand the range of
possibilities.
• Temporary «project teams» that bring
together world-class experts, from both
academia and R&D of various industries, in
France, Europe and worldwide.
• Stronger and formal independence
that enables research teams to select and
manage projects.
Combining innovation and strategy in the
field of energy transitions and sustainable
development, SMASH has clearly defined its
objective for the next five years: capture
most of the value generated by its innovation to fund research and new innovations
for the benefit of science and of the general public.

Some key figures
of research
provided by SMASH
Budget
breakdown

External
services

1,8%

Depreciation
expenses

0,9%

25%

Purchase

0,7%

Other external
services

Financial
cost

0,5%

65%

Taxes & fees

Staff cost

0,1%

0,4%

Exceptional
cost
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In a changing world...
Ultimately an
"endowment fund" will
fund research carried out
by doctoral students and
will favor the emergence
of new enthusiastic
scientific communities
who share common values,
who are creative and
innovative and able to give
a sustainable future to
our changing world.

5,6%

34

Which represents 		

IS

Number of
research groups

Total staff

28
12

Dedicated
to research

full-time equivalent

248

Salary statements
in 2015
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Some examples of SMASH studies
Assessment of Climate Change
Mitigation Pathways and
Evaluation of the Robustness
of Mitigation Cost Estimates
Aurélie Méjean (CIRED), Ruben Bibas
(SMASH), Meriem Hamdi-Chérif (SMASH)
For the preparation of the 5th IPCC1 report, a series of inter-comparison modeling exercises were conducted at the EU
and international level to assess the economic and technological feasibility of the
2°C target.
SMASH and CIRED were more particularly involved in the EUFP72 AMPERE project
(http://ampere-project.eu/web/) that explored mitigation pathways and associated mitigation costs under technology and
policy constraints. The AMPERE project was
a collaborative effort among 22 institutions
in Europe, Asia and North America, using 17
energy economy and integrated assessment models. The project evaluated model
differences in terms of structure and results. The project focused on four central
areas: (i) The role of uncertainty about the
climate response to anthropogenic forcing
on the remaining carbon budget; (ii) the
role of technology availability, innovation
and the timing of mitigation; (iii) the role of
internationally fragmented climate policies;
(iv) decarbonisation scenarios for Europe,
accounting for the impact of global climate
policy dynamics.
AMPERE made a major contribution to
the Working Group III report of the IPCC.
Scenarios produced by the IMACLIM model
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contributed to populate the scenario database used to inform the IPCC’s Fifth assessment report. We also co-authored five
scientific papers of the final special issue
published in the peer-reviewed international journal Technological Forecasting and
Social Change.
In Bibas, Méjean, Hamdi-Chérif (2015)3 the
IMACLIM model assesses the sensitivity of
climate change mitigation costs to energy
efficiency policies, and the consequences on the effort sharing across sectors in
terms of emission reductions.
The results also show that energy efficiency measures in productive sectors can
lower the carbon price necessary to reach
a targeted reduction emission objective,
as a result of a lower carbon constraint on
households’ energy consumption.

Figure 1 : CO2 emissions in high intensive sectors
across energy efficiency scenarios (reproduced from
Bibas, Méjean, Hamdi-Chérif, 2015)
1 Intergovernmental Panel on Climate Change
2 7th European Framework Program
3 Bibas R., Méjean A., Hamdi-Chérif M., 2015. Energy
Efficiency Policies and the Timing of Action : An Assessment of Climate Mitigation Costs. Technological
Forecasting and Social Change, Vol A, pp 137-152

Energy, security
and low carbon transition
in Europe by 2050
Christophe Cassen (CIRED),
Meriem Hamdi-Chérif (SMASH-CIRED),
Jean-Charles Hourcade (CIRED)
Energy security is a political priority of
European Union (EU), as it approximately
imports half of its energy needs.
The EUFP7 Milesecure project (http://
www.milesecure2050.eu/) (2013-2015) was
coordinated by Politecnico Turin and attempted to understand and overcome the
political, economic and behavioral factors
limiting the European efforts of reducing
fossil fuel consumption and diversifying its
energy balance to levels which would guarantee by 2050 its energy security as well as
the fulfillment of its climate objectives.
A first step of the project focused on the
factors and the obstacles of the energy
transition through the analysis of a series
of “anticipatory experiments” or “pioneer
initiatives”. They covered a large number of
ongoing initiatives across Europe, which, to
various degrees according to their content
and their social impact, are part of a low
carbon transition process.
The following step consisted in integrating the main features of these initiatives
within a modeling framework. The IMACLIM
model, together with Energsys and IEN (Poland) teams, were thus fit to evaluate two
alternative scenarios with a specific focus
on the transport sector.
In a first scenario (CENT), the low carbon
transition on a European scale was managed at the institutional and political level
with policies and conventional measures,

particularly centered on a carbon price,
without significant change in social behaviors and technological choices.
The second scenario, called “societal
transformations” (SET), gave a greater role
to societal and behavioral factors that were
analyzed in the pioneer initiatives. These
behavioral and lifestyle changes go hand
in hand with new and more decentralized
modes of energy production.
Results show that the effective implementation of the SET scenario requires
combining a price signal (carbon tax) with
targeted recycling carbon tax measures
and support for investments in low carbon
infrastructure and behavioral changes.
Renegotiating the social contract at the
European level and its Member States is
thus necessary to ensure an effective link
between these measures and to trigger the
decarbonization of the economy, while generating energy security co-benefits. More
broadly, accounting for the societal factors
that underlie the energy transition in a better way is essential to foster the effective
implementation of National Determined
Contributions (NDCs) within the framework
of international climate negotiations.

Figure 2 Share of personal vehicles in overall mobility (pkm) (source: SMASH)
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Evaluating the performance
of European climate policy
instruments
Philippe Quirion (CIRED)
The European Union (EU) has set an
ambitious objective of decarbonizing its
economy by 2050, which rests on a set of
regulation tools.
The EUFP17 European project CECILIA
(2012-2050) aimed at understanding how
climate policy instruments interact, which
factors determine their performance, and
how the European climate policy mix should
evolve in the coming years in order to trigger the economic, technological and societal transformations that are necessary to
achieve the EU decarbonization objectives
by 2050. The project offered some ideas
to improve the economic efficiency of the
instruments in place and to cope with the
constraints that limit their performance
and implementation (as regards to social
acceptability, funding availability, infrastructures, and an appropriate administrative and juridical framework).
The first part of the project evaluated the
consistency and past performance of existing instruments (in the EU and its Member
States). The second part of the project was
a prospective exercise that opened perspectives for ambitious policies for 2030 and 2050
by proposing better links between existing
EU climate policies. To this end, numerical
models were used in combination with qualitative and participative methods gathering
experts, scientists and practitioners.
Within a consortium of institutions from
eight European countries and coordinated
by the Ecologic Institute, SMASH and CIRED
8

focused on the impact of the EU Emission
Trading System (ETS) on the high emitting
cement sector. As shown in figure 3, emissions from the cement sector decreased
by more than 40 million tons between 2005
(first year of operation of the EU ETS) and
2012, while they had slightly increased between 2000 and 2005 (Δtot column).
However, the bulk of this decline comes
less from the EU ETS than from the decline
in activity in the construction sector (column Δact) due to the economic crisis. The
carbon leakage resulting from the relocation of cement industries to regions with
less stringent environmental regulation
was also limited. On the contrary, the imports (net of exports) of clinker (the CO2
intensive intermediate product) decreased
between 2005 and 2012 while they increased
between 2000 and 2005. Indeed, the EU ETS
fostered innovative, less emitting production processes which contributed to lower
the share of clinker in cement (Δsha) and
the carbon intensity of fuels used for cement production (Δfmix).
In short, if the EU ETS has only weakly
contributed to decarbonize the cement
sector, it did not lead to the much-feared
carbon leakages.

Figure 3: Decomposition of emissions change in the
EU27 cement sector1
1 Source : Frédéric Branger et Philippe Quirion, 2015.
Reaping the Carbon Rent: Abatement and Overallocation Profits in the European Cement Industry, Insights
from an LMDI Decomposition Analysis, Energy Economics 47: 189-205

How do we reconcile
globalization and
sustainable development?
Meriem Hamdi-Chérif (SMASH-CIRED)
With the acceleration of globalization,
ensuring the sustainability of development strategies has become a major political issue.
The EUFP7 project GLOBIS (2010-2015),
coordinated by the University of Lund (Sweden), focused on the conditions that would
allow reconciling sustainable development
and globalization according to the Millennium Development Goals (MDGs) and the Sustainable Development Goals (SDGs). SMASH
and CIRED have produced contrasted scenarios for the future of globalization which
account for climate issues, the depletion of
fossil resources, and future food demand.
The simulations performed using the IMACLIM model show that capital flows and
the intensity of global trade are likely to
shape the transition toward a low-carbon
society. Indeed, they impact both the intensity of technical change between regions
and greenhouse gases emissions through
freight transport.
In this context, a sustainable energy
future requires the implementation of
policies and measures that are able to direct investments towards low-carbon infrastructure in the long-term. This will be
achieved by resorting to signals other than
a carbon price, by implementing measures
at the sectoral level that would complement a carbon price, especially in sectors
with high inertia. These results have been
published in a special issue of the “Journal
of Environment and Development”.

The acceleration of globalization and
the rising of middle classes in emerging
countries, together with the implementation of climate policies, raise the issue
of potential tensions on land use for
food and bioenergy production.
The Nexus Land-Use model developed
at CIRED has analyzed the evolution
of the agricultural system up to 2050
against various assumptions on food
diets, types of agriculture and trade
distortions. It provides two extreme visions of the 2050 food and agricultural
system: from a rather green agriculture
to a fully intensified agriculture where
the calorie price and the consumption
of pesticides and fertilizers peak.
The overall conclusion that emerges
from the simulation is that the convergence of intensification levels towards
those seen in the US is inconsistent with
the agricultural potentials and conservation policies of natural resources (forest, biodiversity).
These results have been published in
a special issue of the Journal of Environment and Development1.
Thierry Brunelle, Florian Leblanc

1 Waisman, H-D., Cassen, C., Hamdi-Chérif, M., Hourcade,
J-H, Sustainability, Globalization, and the Energy Sector
Europe in a Global Perspective, The Journal of Environment & Development March 2014 23 : 101-132. Brunelle,
Th., Dumas, P., Souty,F. The Impact of Globalization on
Food and Agriculture : The Case of the Diet Convergence, The Journal of Environment & Development
March 2014 23 : 41-65
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Socio-technical collectives
and energy transitions
Alain Nadaï (SMASH)
The way we approach the energy transition has changed in less than a decade,
as the climate urgency has increasingly
focused the attention on “evolutionary”
solutions on a large scale.
The EUFP17 European project CECILIA
(2012-2050) aimed at understanding how
climate policy instruments interact, which
factors determine their performance, and
how the European climate policy mix sSMASH was involved in the ANR COLLENER
project that aimed at clarifying the challenges of the energy transition beyond
its quantitative dimension. In this project,
coordinated by CNRS, energy sector technologies are considered as “emerging
socio--technical systems” that are set up
according to collectives, whether human or
not-human (knowledge, artifacts, “natural”
entities…). Case studies were conducted at
several scales - local, national or transnational. 31 case studies covered 7 technologies (solar, on-shore and off-shore wind,
smart grids, biomass, low-energy housing,
carbon capture and storage) in three countries (France, Germany, Tunisia).
SMASH provided support for the coordination of the project towards its end and
focused on French and European case
studies relating to carbon capture and storage (CCS) and to the development of solar
photovoltaic (PV).
SMASH also carried out a cross cutting
analysis of the policy issues involved with
the use of instruments (feed in tariffs,
subsidies…) in renewable energy support
schemes.
10

The results of these case studies show
the importance of “re-materializing” the
analysis of energy transition processes. The
prevailing approach tends to reduce energy
resources to their physical dimension - for
example, wind energy is reduced to a simple kinetic flow (m/s), and the analysis does
not account for other resources involved in
the construction of new energy resources,
such as land, landscapes, individuals’ commitments or that of local collectives, forms
of appropriation, etc.
In addition, methods to perform a cross
cutting analysis of modern processes of energy transitions were proposed. They allow
characterizing these processes and their
challenges through some key dimensions
relating to the way in which the transition
is led. Key dimensions include building renewable energy resources, resorting to the
market, to economic instruments and to
technological demonstration policies when
implementing energy transition policies,
and finally spatial and temporal dimensions
of the transition.

Contribution to a new
generation of integrated
assessment models to
analyze costs and impacts
of climate policies
Eoin O’Broin (SMASH),
Céline Guivarch (CIRED)
SMASH is an active participant in the
EUFP7 European project Advance (20132016) that gathers leading teams in the
Integrated Assessment Modeling (IAM)
Community. This project aims at improving the models in the perspective of the
6th IPCC assessment report.
SMASH leads the task that aims at improving the modelling of infrastructures in
IAMs.
To date, the modelling of infrastructure in
IAMs is rudimentary and mostly involves linearly related cost increments for deployed
technologies.
The development of the modelling of
transport infrastructure sector in IMACLIM-R, developed jointly with CIRED, is a
major improvement and has involved:
1/ a detailed modeling of how road infrastructure for automobiles is deployed
2/the inclusion of costs for the deployment of transport infrastructure for auto-

mobile, public transport and air transport
3/ the inclusion of process emissions so
as to quantify the embodied emissions in
the deployed infrastructures
The key findings from the development
are the inclusion of costs and improved
modelling of road deployment produces
results that are more in line with historical
observed levels of infrastructure deployment; and that restricting the deployment
of infrastructure as a policy measure (e.g
road and airports) when combined with a
set carbon budget can lower the cost of
mitigation.
The first results obtained with the IMACLIM-R model show that the deployment
of transport infrastructure combined with
emission reduction objectives can reduce
climate mitigation costs.
These methodological elements are also
being integrated into IMACLIM-R scenarios
for the evaluation of the new generation
of IPCC scenarios, the so-called Shared socio-economic pathways (SSPs). SMASH and
CIRED participate in efforts deployed in the
project to improve the documentation and
the transparency of models. The model is
now documented on a publicly accessible
platform. (https://wiki.ucl.ac.uk/display/
ADVIAM/Review)
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Modeling the climate
mitigation-employment
nexus with IMACLIM-SA
Jules Schers (SMASH)
South Africa is an “upper-middle income”
country with about the highest carbon intensity in the world1. Its Intended National
Determined Contribution (INDC) submitted before COP21 aims to decrease its
GHG emissions by 34% in 2020, and by 42%
in 2025. When compared to a business as
usual scenario, this is an ambitious step for
decarbonizing its economy. It anticipates, in
particular, establishing a carbon tax starting in 2017. However, it faces a challengingly
high unemployment level of officially 25%
and low economic growth. Unemployment
is prevalent among low-educated people,
while there is a shortage of high-skill workers, adding to high inequality.
The goal of the IMACLIM-SA (South-Africa) is to precisely uncover the link between
climate policy and employment. One of the
original features of this ‘hybrid’ computable
general equilibrium is the combination of
technological realism and representation
of market imperfections—including employment. The model integrates three labor
factors: high, medium and low-skill labor.
It then assigns a wage/unemployment
curve for each skill level. Energy sectors
are based on the results of the bottom up
model TIMES- South Africa (SATIM) developed by the Energy Research Center (ERC)
in Cape Town
In collaboration with the Agence
Française de Développement (AFD), the
model has been applied to analyze a combination of several carbon tax values asso12

ciated with tax recycling strategies —for example, through reducing sales taxes or per
capita lump-sum transfer to households
(see Schers et al., 2015). The results show
that a double dividend (lower emission and
positive growth) is possible for a tax of
100 Rand/tCO2, the revenues of which are
recycled through a reduction in sales tax.
However, this is not sufficient to achieve
the goals included in the INDC and to reduce overall inequalities. Additionally, from
an economic point of view, recycling a share
of carbon tax revenues is likely to improve
the training of the workforce as well as productivity growth.
Recycling a part of carbon tax proceeds
through investments to improve the skills
of the labour force can already be justified
economically if it marginally improves the
growth of productivity.
Beyond the future improvements of the
model, IMACLIM-SA is the result of joint-efforts of CIRED and SMASH to develop models in line with specific challenges of the
countries concerned, in order to foster a
dialogue between policymakers about low
carbon strategies that balance environmental and development issues.

Figure 5: Evolution of labour skills by scenario
(so5rce: Schers et al., 2015)
1 Friedrichs and Interwildi in Energy Policy 62 pp. 13561365 (2013) estimate it at almost 1 kg CO2 per $PPP.

Studying the mitigationdevelopment nexus at the
country level
Frédéric GHERSI, Emmanuel COMBET,
Julien LEFEVRE, Gaëlle LE TREUT
and Elsa MOSSERI
The conditions of combining GHG emission reductions and development objectives differ according to societies and
economies and constitute a central element of analysis within the framework of
the ‘post-Paris’ negotiations. CIRED, with
the support of SMASH, has developed national level models, which are all country
specific but share a common philosophy
around IMACLIM basic principles (linking
physical and economic data, second best
economies, etc.)

France

IMACLIM-France has been used to
analyse ways to reconcile multiple objectives: decarbonization, employment,
distribution of income and funding retirement pensions while controlling public deficits. The recycling of a carbon tax
is key to take up this challenge. It must
limit direct compensations to the most
vulnerable households as well as the
growth of labour taxes. In the context of
the national debate on the energy transition (NDET), IMACLIM-France was also
used to produce scenarios combining
technical assumptions, mixing energy
and public policies, which showed in particular that reducing emissions by a factor of 4 in 2050 would require sectorial

instruments, financing instruments, and
an overall tax reform involving the renegotiation of the social contract.

Brazil

Since 2010, CIRED has been developing
the IMACLIM-BR model in cooperation
with the federal University of Rio de Janeiro (UFRJ/COPPE). Scenarios developed with local actors were numerically
assessed and showed that a reduction
in GHG emissions by 2030 of up to 39%
below the governmental scenario could
be done at no macroeconomic cost
and without any distributive impact.
These scenarios also allowed identifying bifurcations in the energy-economy
pathways, which were caused by the increased development of pre-salt oil.

The European Union

Since 2013, the IMACLIM-EU model has
been developed to study interrelated issues regarding the penetration of electric vehicles in Europe, in cooperation
with the model TIMES PanEU developed
by the University of Stuttgart. Confronting several alternative scenarios allowed
concluding that the development of
electric mobility has a weak impact on
the Gross Domestic Product (GDP), whatever the trajectory of emissions (factor 2
or factor 4). The impact on GDP is caused
by the pressure exerted on electricity
supply, not by the persistent overcost of
vehicles. However, this cost is compensated by optimistic assumptions on the
competitiveness of European electric
vehicles.
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The development of electric
mobility by 2050: challenges
and scenarios
Céline Guivarch (CIRED),
Audrey Berry (CIRED)
The collaboration between SMASH and
the Institute of sustainable mobility (IMD,
Renault Foundation) with Paristech started in 2009.
IMD supports research on innovative
mobility systems designed to tackle the
scientific and technological challenges underlying the development of sustainable
transportation systems. SMASH currently
contributes to the “world vision” pillar of
this programme, which analyzes the international conditions of shifting the current
transport system towards electric vehicles.
In 2015, SMASH carried out a series of
studies on these issues.
The first study used
scenarios from 5th IPCC
report scenario database, which all agree
on the fact that the
carbon content of electricity should decrease
according to the date
at which and region
where climate policies
will be implemented.
Accordingly, the study
evaluated the carbon
content “well-to-wheel”
of electric vehicles for
several regions and
various scenarios.
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The second study involved the coupling
between a car choice model by households
and a model representing urban forms (NEDUM-2D), which allowed analyzing how the
deployment of electric vehicles is likely to
influence the urban forms and vice versa.
Finally, a last series of studies focused
on the interactions between poverty, energy vulnerability and mobility in Europe and
in emerging countries. A study conducted
jointly with the LVMT (Laboratory City mobility transport, ENPC) produced a set of
descriptive statistics at the French level as
well as new indicators of measurement of
energy vulnerability by analyzing the ENTD
(National survey Transport and Development) database. This work has led to numerous academic presentations, notably at Our
Common Future for Climate Change (Paris,
July 2015) and to a publication in the journal
“Energy Research and Social Science”.

Figure 6: Share of electric vehicles users among
total vehicle uses in Ile-de-France in 2050 (source:
SMASH)

Evaluating the economic and
environmental impacts of
the development of a Chinese
megalopolis of 130 million
inhabitants
Amandine Toussaint (SMASH-CIRED),
Vincent Viguié (CIRED)
SMASH is an active participant in the
EUCities play an important role in tackling climate change, as they consume
more than half of the world’s energy and
account for 71-76% of direct and indirect
CO2 emissions (IPCC, 2014). Besides, the
urban population worldwide is expected
to grow by more than 2.5 billion by 2050,
and more than 35% of this growth will be
concentrated in China (UN, 2014).
China is already facing large problems of
pollution, congestion, and natural, energy,
and agricultural resource management to
sustain the constant supply of its existing
cities. In addition, local authorities have
to deal with the social and environmental
consequences of an extremely rapid and intense phase of economic and urban growth
(urban areas in China expanded by 84% in
10 years).
In this context, SMASH, through a CNRS
subcontracting, is a partner in the joint
China-Europe collaborative project DRAGON
(Dynamics of Green Growth in Chinese and
European Cities) which gathers a consortium of environmental, energy and urban
systems economists (from East Anglia University, Wuppertal, Tsinghua University et
Beijing Institute of Technology) to carry out
research on the dynamics of green growth
in Chinese and European Cities. The objective of the project is to understand the

impact of political and economic factors
on city expansion dynamics in China, and
identify the actions public authorities can
undertake, through local and regional policies, with the view to influence the trajectory of urban form development and their
environmental consequences in the future.
This project focuses on the region of Beijing-Tianjin-Hebei, which is an experimental
area where the government is supporting
the development of JingJinJi, a megalopolis
that should reach 130 million inhabitants
and become the world most populated urban agglomeration by 2020.
To this aim, SMASH is developing a model
in applied urban economics and new economic geography which allows simulating
the effects of urban and infrastructure investment policies on the population distribution in space, real estate prices, density
measures, and their impact on urban forms
and economic activity across cities.
As the Chinese government’s goal is to
replicate this experiment and create twenty new urban agglomerations by 2050, the
results of this first case study can be determining for the evaluation of the sustainability of such growth strategy in the long run.
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Climate, Finance
and the Energy transition
Jean Charles HOURCADE (CIRED),
Ruben BIBAS (SMASH),
Christophe CASSEN (CIRED/CNRS)
Financing the energy transition is a key
issue to foster green growth in the North
and avoid the risk of stagflation, while
facilitating North/South dialogue in international climate negotiations.
Financing the energy transition is a key
issue to foster green growth in the North
and avoid the risk of stagflation, while facilitating North/South dialogue in international
climate negotiations.
SMASH and CIRED have focused on this
issue since the Copenhagen conference in
2009 through collaborations with Entreprise
pour l’Environnement (EPE), France Strategy, CEPII, I4CE, IASS (Institute for Advanced
Sustainability Studies), UNEP- in, 2°II and IEA
(International Energy Agency).
Analysis is currently carried out along
two main directions:
• Assessing the
long-term
investment needs of the
low-carbon transition
while accounting for
the
uncertainties
relating to the macroeconomic, political
and energy context.
This is a blind spot
of the technico-economic and integrated models that were
used to produce IPCC
scenarios.
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• Reflecting on the design of innovative
financial mechanisms likely to accelerate
the low carbon transition, both at the levels
economic theory and political economy.
A first study carried out on behalf of
EPE in 2014 laid the foundations of a financial mechanism which would encourage
low carbon investments and allow central
banks, development banks and commercial
banks to support low carbon investments.
Banks would in return receive carbon certificates, the value of which would be guaranteed on a social value of carbon.
SMASH is currently involved in several
exercises that aim at assessing investment
needs by 2050 at the European and world
level as regards a 2°C target and assuming
various macro-economic contexts. These
exercises are based on the coupling between the IMACLIM model and the WEM
model of the IEA (studies for EDF, IASS,
EUFP7 SEI metrics project coordinated by
2°II Investing). The FUI ClimVest project, coordinated by SMASH and 2°II Investing, has
also been submitted for tender.

Figure 7: A Climate Remediation Assets Device
(source: Hourcade et al., 2015)

Works of SMASH
In over the 40 years of operation, from 1976 to 2016, SMASH has published more than 1000
studies for a wide variety of partners : French and European public institutions (administrations, development and cooperation agencies, local authorities, research laboratories),
at the international level (World Bank, OECD, IPCC) and firms (big firms, and consulting
companies).
These contributions illustrate the diversity of research issues addressed from an interdisciplinary and sustainable development perspective.

From 1992 to 2007
Environnement global et stratégies de gestion à long terme des ressources énergétiques et non énergétiques : le Brésil et
l’Afrique de l’Ouest
SRETIE / SMASH – 1992
Methodological Framework for National
Greenhouse Gas Abatement Costing Studies
SRETIE /ENDA /SMASH – 1993
Long Term Integration of Renewable Energy
Sources into the European Energy System
and its Potential Economic and Environmental Impacts
CCE/APAS / SMASH –1994
Intégration des dimensions énergie et
transport dans la construction d’un scénario de développement durable en France
SMASH - 1993-1994
Desserte électrique rurale et maîtrise de la
demande d’électricité
SMASH /ADEME /DIGEC – 1994
Institutional bottlenecks limiting the diffusion of renewable energies
SMASH – EC Project 1994
Method for diagnosing institutional obstacles which prevent the penetration of NRE
and DSM : applying this method to the case
of France (Barriers to the access to rural

electricity market niches for NRE and DSM)
SMASH – 1994
Strategic links between future studies, policy instruments and decision making criteria
for a negotiated management of global environmental risks. The global warming case:
an Integrated progress report
CEE / SMASH - 1995
Maîtrise de l’émission des gaz à effet
de serre en Afrique noire : diagnostic et
modélisation
SMASH – 1995
Économie et société face aux changements
globaux : (prog. ESOC) Instruments pour
une gestion collective des risques climatiques : analyse centrée sur les moyens de
faire apparaître un signal-prix.
SRETIE / SMASH / IPCC
Outils d’identification technique et d’évaluation économique des opportunités d’effacement de contraintes de tension sur le
réseau BT rural par des actions de MDE
DIGEC / SMASH – 1995
Programme d’études sur les aspects
économiques du changement climatique
planétaire dans le cadre du bilan des connaissances organisé par GIEC-IPCC
ME /SMASH – 1996
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Services publics et efficacité économique.
La gestion déléguée et les nouvelles formes
d’organisation des services publics
SMASH / ADEME - 1997
Théorie et pratique de la mise en oeuvre
du principe « Pollueur-payeur » en France
et en Europe : aspects économiques, sociologiques, institutionnels et politiques
ME / SMASH / HC - 1997
L’expérience US des PEN dans le domaine
de la pollution atmosphérique
MATE (DRAEI) / SMASH - 1997
Maîtrise de la demande d’électricité et surcoût de la desserte électrique rurale
Ministère de l’industrie / SMASH
Procédures de négociation internationale sur les risques climatiques, les limites
de la globalisation : étude autour d’un cas
d’école, le gaz naturel
DGAD/SRAE - GWP/SMASH - 1997
Les permis négociables et régimes nationaux des politiques de l’environnement
atmosphérique par une approche comparative des dispositifs de lutte contre la pollution locale et inter-régionale en France, en
Europe et aux États-Unis
ADEME / SMASH - 1997
Concurrence et formes de régulation dans
la gestion des déchets ménagers. Arrangements institutionnels et trajectoires techniques et industrielles dans deux pays européens (France, Grande-Bretagne)
ADEME / SMASH - 1997
Contestabilité, stratégie des firmes et régimes publics de régulation - économie industrielle et environnementale en France et
en Allemagne
ADEME / SMASH - 1997
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Scénario moyen/long terme pour la France
et stratégie de négociation internationale
pour l’application de la convention sur le
climat NEXUS - IMACLIM
ADEME/SMASH - 1997
L’analyse des facteurs de développement
de la maîtrise de la demande d’électricité
en zones rurales
ADEME/EDF/SMASH - 1997
Modélisation intégrée de l’impact économique des régulations d’émissions de gaz à
effet de serre ECLAT/SMASH DGAD/SRAE du
ministère de l’Environnement MEAT – Étude
systémique du secteur de l’emballage en
Tunisie
SMASH / COMETE
La gestion des déchets ménagers en France
et en Europe
SMASH / ADEME
Prospective transport et effet de serre dans
les pays en développement
INRETS /SMASH
Environnement, maîtrise de l’énergie : modalités de l’action publique, structures de
marché et régulation des systèmes techniques
ADEME /CERNA /SMASH
The economic design of a potential tradable
permit system for SO2 emissions in the European Union : Background and proposals
SMASH / CEE
L’utilisation des instruments économiques
dans les politiques environnementales
SMASH - 1998
Analyse des résultats du modèle PRIMES
d’évaluation du coût des engagements européens de réduction des émissions de CO2
SMASH - 1998

Analyse des résultats du modèle PRIMES
d’évaluation du coût des engagements euroméens de réduction des émissions de
CO2
MEFI /SMASH - 1998
Concurrence et formes de régulation dans
la gestion des déchets ménagers. Comparaison France/Grande Bretagne
ADEME/SMASH - 1998
Bilan des interventions financières existantes concernant directement et indirectement les espaces naturels
MATE / SMASH - 1998
La lutte contre l’effet de serre et les permis
d’émission négociables
MEFI / SMASH - 1998
Prospective du système des transports terrestres face aux objectifs et mesures du
Protocole de Kyoto
SMASH - 2000
Le Syndicat des eaux d’Île-de-France. 150
ans d’histoire contractuelle
SMASH / Agence Eau
Seine Normandie - 2000
Questions autour de la régulation d’une
firme « multi-services » : Enron au Brésil
MENRTI /SMASH - 2000
La caractérisation des situations de collecte sélective en France
SMASH - 2001
Adopting and distributing climate targets
and policies: An integrated assessment of
European interests and strategies in the
climate negotiation process beyond Kyoto
IVM / FEEM / SMASH - 2001
Les déterminants techniques, économiques
et institutionnels de la valeur du carbone
IFE / SMASH - 2002

Les déterminants techniques, économiques
et institutionnels de la valeur du carbone
SMASH - 2002
Modélisation intégrée, évaluation des risques climatiques et des politiques de précaution
LMD / SMASH - 2002
Programme GICC – Modélisation intégrée,
évaluation des risques climatiques et des
politiques de précaution
LMD/SMASH Convention MEDIAS – 2002
Une contribution à l’évaluation des potentiels de MDE sur les réseaux de distribution électrique de la Corse
SMASH - 2003
Enforcing Environmental Policy Network –
European Research Network on the instruments of environmental policy in the areas
of climate protection and air pollution
SMASH / Commission européenne - 2003
Quantification macro-économique des impacts résultant du retrait des États-Unis et
dans une moindre mesure de l’Australie sur
la mise en oeuvre du protocole de Kyoto
SMASH / UT - 2003
Le marché des permis d’émission négociables de gaz à effet de serre : coûts de
transaction, pouvoir de marché et comportements stratégiques
ADEME / SMASH - 2004
Les effets des politiques environnementales sur la compétition internationale
SMASH / RD - 2003
Économie industrielle et systèmes d’incitation au développement de l’énergie éolienne
SMASH / TP - 2003
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Mécanisme de « développement propre »
et application au secteur des transports
urbains
SMASH / VM - 2004
Bases économiques des modalités de coordination des politiques climatiques
IFE 31 / SMASH - 2006
Modelling the Transition to Sustainable Economic Structures
Commission européenne / SMASH- 2006
Étude des critères d’évaluation des investissements au regard des objectifs de
développement durable
EDF / SMASH - 2006
Prediction of regional scenarios & uncertainties for defening european climate
change risks & effects
Commission européenne /SMASH - 2007
Méthodologie pour l’évaluation des coûts de
politique de lutte contre l’effet de serre
ADEME / SMASH - 2007
Indicateurs de développement durable des
utilisateurs énergie de la biomasse sur les
axes économie, société, environnement
ADEME / SMASH - 2007

From 2008 to 2015
Conditions de l’additionalité développement
du MDP et rôle de l’aide publique au développement
SMASH - 2009
A quantitative and qualitative assessment
of the socio–economic environmental impacts of decoupling of direct payments on
agricultural production, markets and land
use in the EU
SMASH - 2009
20

Compétition énergie/alimentation dans
l’usage des sols : perspectives et viabilité
des biocarburants
SMASH/CFE - 2009
Prospective quantitative des dynamiques
urbaine : enjeux, obstacles et leviers de la
ville « postcarbone »
SMASH / MEEDDAT - 2009
Comment favoriser les créations d’emplois
liés aux énergies renouvelables et à l’efficacité énergétique dans le département
des Bouches-du-Rhône ?
SMASH - 2009
Évaluation du coût des impacts du changement climatique sur le secteur du tourisme:
calcul du TCI en France
SMASH - 2009
METSTOR 2 – Évolution technique de l’outil
de sélection des sites de stockage de CO2
SMASH - 2009
Politique éolienne et construction d’effets
externes : une comparaison France-Allemagne- Portugal
SMASH / CFE - 2009
Analyse de l’assistance au secteur de
l’énergie dans les PED
SMASH / EIFER - 2009
L’analyse des caractères particuliers de
la future obligation de capacité mise en
oeuvre en France à la suite de la loi NOME
SMASH / EDF - 2009
Fiscalité énergétique et accompagnement
de la transition vers un objectif de facteur 4
SMASH / ADEME - 2009
Tensions entre les ressources alimentaires
et l’usage des sols
FIMMM / SMASH - 2008-2009

Analyse de l’assistance au secteur de
l’énergie dans les PED
EDF / SMASH - 2008
RECIPE - Sectoral study on industry for the
RECIPE project
PIK / SMASH - 2008-2009
Étude des modalités d’évaluation des coûts
des impacts du changement climatique en
France et des mesures d’adaptation associées
MEEDDAT / SMASH - 2008-2009
EAU&3E - Durabilité des services d’eau dans
les grandes villes
ANR / SMASH - 2009-2013
Climate variability and change, rural livelihoods and malnutrition : An applied research project in Ethiopia and Mali
ACF-IN / SMASH - 2009
GLOBIS - Globalisation Informed by Sustainable Development
Commission européenne /
SMASH - 2009-2013
WEATHER - Weather extremes : assessment
of impacts on transport systems and hazards for European regions
Commission européenne /
SMASH - 2009-2012
AUGUR - Challenges for Europe in the world
of 2025
Commission européenne /
SMASH - 2009-2012
Sociologie du développement de la CSTC:
Enjeux locaux et politiques publiques.
Chaire « Captage, transport et stockage du
CO2 » (CTSC)
SMASH - 2009-2012

Évaluation des mesures du Grenelle de
l’environnement sur le parc de logements
français
MEEDD / SMASH - 2009-2010
PASHMINA - Paradigm Shifts Modelling and
Innovative Approaches
Commission européenne /
SMASH - 2009-2012
Analyse spatiale de la demande et des réseaux énergétiques dans une perspective
de réduction efficiente d’émissions de GES
Région Nord - Pas de Calais
et ADEME / SMASH - 2009-2011
CONHAZ - Costs of Natural Hazards
Commission européenne /
SMASH - 2010-2012
Appui à l’évaluation des recommandations
formulées dans le cadre de la concertation
au Plan National d’Adaptation
ONERC / SMASH - 2010
Tensions entre ressources alimentaires
et usages des sols. Chaire « Nouvelles
stratégies énergétiques » (NSE)
SMASH / Chaire NSE - 2010-2011
Vision mondiale sur les marchés futurs des
véhicules électriques - Simulations Imaclim
RENAULT-IMD / SMASH - 2010
Précarité énergétique - Prospective à l’horizon 2035 par la mise en oeuvre d’Imaclim
-S, modèle d’équilibre général calculable
appliqué à l’économie française
EDF / SMASH - 2010
Linking international negociations and domestic policies : Why should and how could
the EU move beyond 20% GHG reduction by
2020 ?
SMASH / Climate Stratégies - 2010
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Repenser les villes dans une société
post-carbone avec pour intitulé : Prospective quantitative des dynamiques urbaines:
enjeux, obstacles et leviers de la ville
post-carbone
ADEME / SMASH - 2010-2011
Effets d’agglomération et économies urbaines dans un contexte de politique climatique : une analyse dynamique en équilibre
général
CNRS - R2DS / SMASH - 2010-2013
Types de sorties de crise, dynamiques d’investissements et contraintes d’exploitation des ressources fossiles : analyse des
conséquences macro-économiques
TOTAL / SMASH - 2011
AMPERE - Assessment of Climate Change
Mitigation Pathways and Evaluation of the
Robustness of Mitigation Cost Estimates
Commission européenne /
SMASH - 2011-2014
Évaluer les interactions entre politique climatique et sécurité énergétique pour le
Conseil supérieur de la formation et de la
recherche stratégique
CSFCS / SMASH - 2011-2013
Projection du nombre de ménages en précarité énergétique à l’horizon 2035 en fonction des hypothèses macro-énergétiques
EDF / SMASH - 2011-2012
CLIMENCORED - Politique CLIMat-ÉNergie
et COmmunautés et Reseaux énergétiques
durables - Programme « Mettre l’innovation
sur la trajectoire du facteur 4 »
ADEME / SMASH - 2011-2014
Analyse de nouvelles réglementations des
industries de services publiques
RTE EDF Transport / SMASH - 2011-2012
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R&Dialogue - Research and Civil Society Dialogue towards a low-carbon society
Commission européenne /
SMASH - 2012-2015
Modélisation des principes sous-jacentes
à la croissance verte et son application à
l’évaluation des politiques publiques : applications à l’Afrique du Sud et au Brésil
AFD / SMASH - 2012-2014
Étude conceptuelle de la définition du flux
de CO2 issu du changement d’usage des
sols
CEA / SMASH - 2012
CECILIA 2050 - Choosing Efficient Combinations of Policy Instruments for Low-carbon
development and Innovation to Achieve Europe’s 2050 climate targets
Commission européenne /
SMASH - 2012-2015
GLOBIS - Globalisation and sustainable development by 2100
Commission européenne /
SMASH - 2010-2015
ADVANCE - Développement nouvelle génération de modèle d’évaluation des trajectoires
socio-économiques de long terme
Commission européenne /
SMASH - 2013-2016
MILESECURE 2050 - Évaluation socio-économique des stratégies bas carbone d’ici 2050 à l’échelle européenne
Commission européenne /
SMASH - 2013-2015
COLLENER - Collectifs socio-techniques et
transition énergétique - Programme « Sociétés innovantes »
ANR / SMASH - 2013-2015

Ivan Sainsaulieu,
a Smash Alumnus
Ivan Sainsaulieu is a sociologist, political scientist,
professor, and a member
of LISE (CNRS). His career
has followed four main
paths: 1) trade unionism; 2)
social issues (social housing, social work);
3) healthcare and hospitals; 4) teaching
1) His PhD thesis focused on autonomous trade unionism in public services
since 1945 (IEP de Paris, 1998). Two publications were drawn from this thesis : A
research paper on the melting pot of SUD
trade unionism (Revue française de science
politique, 1998) and a book on radical trade
unionism and associational activity (La contestation pragmatique dans le syndicalisme
autonome, L’Harmattan, Logiques Sociales,
1999).
2) Ivan Sainsaulieu has carried out
surveys on the issues of social housing
with Sophie Brétésché (La dynamique des
mondes sociaux HLM -Cahiers du LSCI,
2001) and on the « 1 % logement » measure with Catherine Bourgeois (CNAM) (Qui
a peur du logement social ? Contretemps,
2005). He has carried out social work as
part of the collective work of researchers
from Axe Social (LISE), which he co-manages in collaboration with Brigitte Bouquet
and Marcel Jaeger. He is also a co-editor of
a book on the evaluation of the social sector (L’évaluation en action sociale et médico-sociale, Dunod, janvier 2007) (also co-edited by Brigitte Bouquet and Marcel Jaeger).

3) Ivan Sainsaulieu has been carrying
out sociological analysis of hospitals
since 2000. He supervised surveys on the
‘social worlds’ of public and private hospitals, on the certification of hospitals and
on the evaluation of healthcare policies.
He authored two books on these issues
(among others): Le malaise des soignants,
L’Harmattan, Logiques Sociales, 2003 ; Les
communautés de soins en question, Éditions Lamarre, 2006.
4) Ivan Sainsaulieu gives lectures in
several Parisian universities on diverse
sociology topics, including the sociology
of organizations, occupational sociology,
urban sociology, political sociology.

Professional career
Invited professor (2015-2016) at the University of Lausanne, Institut des études
politiques et historiques internationales.
Since 2012, Professor of the sociology of
work (PR2), University of Lille, based at IUT A.
From 2008 to 2012, Research fellow at
Fribourg University within the « Travail et
politique » research group, Fonds national
suisse de recherche scientifique (FNS).
From 1998 to 2008, Post-doctoral research fellow: employed by a number of associations managing research projects (Atelier de travaux sociologiques, then SMASH
- Société de mathématiques appliquées et
de sciences humaines)
Teaching assistant in various universities.
During the course of the PhD, 1992-1998:
teaching assistant (ATER) of sociology at
the University of Rennes II Villejean (AES
department); CIFRE (La Poste – French Ministry of Research).
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