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___________________________________________________________________________ 

1.  RAPPEL DES OBJECTIFS ET DU CONTENU DE 
LA CONVENTION  

____________________________________________________________________________ 
 
En juin 2017, ENGIE et TSE-P (TSE – Partenariat, anciennement IDEI-R) ont conclu un partenariat 

d’une durée de cinq ans visant à établir une collaboration scientifique sur des thèmes de recherche 

(notamment fondamentale) touchant à l’économie de l’énergie. 

 

Pour rappel, le socle du programme de recherche proposé dans le cadre de la convention actuelle 

retient comme orientations principales les trois axes de recherche suivants : 

1. Changement climatique, transition énergétique et politiques publiques 

2. Nouveaux enjeux des marchés de l’électricité 

3. Incertitude, climat et évaluation des investissements dans le secteur énergétique 

 

Il est prévu en outre que le partenariat se traduise par la production de deux types de livrables : 

- La mise en place d’une « veille scientifique » autour des recherches effectuées dans le cadre 

du partenariat, sous forme de séances de brainstorming, de séminaires ou autres rencontres 

académiques (conférences, workshops…). La convention prévoit deux rencontres de ce type par an. 

- La rédaction d’articles scientifiques qui, dans une perspective de plus long terme, ont vocation 

à être publiés dans des revues scientifiques internationales et dont les thèmes sont alimentés par les 

réflexions menées dans le cadre du partenariat. L’IDEI-R s’est engagé à produire deux ou trois articles 

par axe de recherche durant les cinq ans. 

 

Ce document dresse le bilan de la production scientifique se référant aux thématiques mentionnées 

plus haut au cours de l’année académique 2018-2019 (soit la période allant de septembre 2018 à 

juillet 2019). 

 
________________________________________________________________________________ 

2.  TRAVAUX DE RECHERCHE   
____________________________________________________________________________ 
 
En plus des différentes contributions relatives à chacun des thèmes de recherche de la convention, 
et qui sont décrites ci-dessous, il est à noter la publication de l’ouvrage de Christian Gollier « Le climat 
avant la fin du mois »1, essai dans lequel l’auteur tente de mettre à la portée de tous sa réflexion sur 
la tarification du carbone. Il y exprime ses espoirs et ses doutes quant à la capacité des Français à 
relever le défi climatique et propose également des solutions économiques concrètes pour préserver 
l’avenir de tous. 
 
 
1 Gollier C. (2019). Le climat avant la fin du mois. Presses Universitaires de France, 372 pages. 
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a. Topic 1: Climate change, energy transition and public policies 
 

 Works on energy efficiency  
 
The energy conversion efficiency rate can be defined as the ratio of useful energy to primary energy. 

The following works investigate how this ratio should optimally behave over time in a society who 

exploits two types of energy resources, a fossil resource and a renewable carbon-free energy source. 

A common characteristic of these models is that carbon emissions generated by fossil fuels burning 

accumulate in the atmosphere and that this stock is exogenously caped to avoid any climatic 

catastrophic event. In [1.1], the conversion efficiency rate of fossil energy into useful energy is open 

to choice but higher conversion rates are also more costly. Moreover, the economy can abate some 

fraction of its potential emissions and a higher abatement rate incurs higher costs. The authors draw 

the optimal dynamic scenario of deployment of the three available options to prevent climate 

change: energy conversion efficiency improvement, carbon free alternatives development and 

abatement of potential emissions before they are released inside the atmosphere. 

 

The objective of [1.2] is similar, except that the renewable carbon-free substitute to fossil fuels is 

specified. The authors focus on the case of biofuels, whose production directly compete with other 

food crops. As the productivity of agricultural production can also be endogenously improved, an 

additional arbitrage arises. 

 

[1.1] Amigues J-P., Moreaux M. (2019). Energy Conversion Rate Improvements, Pollution Abatement 

Efforts and Energy Mix: The Transition toward the Green Economy under a Pollution Stock Constraint, 

TSE Working Paper, n. 19-994. 

 

[1.2] Amigues J-P., Moreaux M. (2018). Competing Land Uses and Fossil Fuel, Optimal Energy 

Conversion Rates During the Transition Toward a Green Economy Under a Pollution Stock Constraint. 

TSE Working Paper, n. 18-981. 

 

 Works on endogenous growth and pollution 

 

In [1.3], the authors provide insights into the relationships between technological development, 

economic growth, and pollution accumulation using a two-sector model of economic growth with 

endogenous technical change. In the model, output is produced using a polluting resource. 

Production can be used for either consumption or abatement of pollution. Scientists can be 

allocated between two research activities: resource-saving and abatement-augmenting 

technologies. Results indicate conditional path dependency. Specifically, when the innovative 

capacity in the resource-saving research sector is sufficiently high, scientists are allocated to 

improve only the resource-saving technology, independently of the state of the technologies and 

environment. Consequently, the allocation of researchers is path-independent. When the 

innovative capacity in the abatement- augmenting research sector is sufficiently high, the optimal 

allocation of researchers depends on the initial level of the pollution stock or technologies but 

eventually will be directed to improve the abatement technology. 
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[1.3] Amigues J-P., Durmaz T. (2019). A two-sector model of economic growth with endogenous 

technical change and pollution abatement. Environmental Modeling and Assessment, forthcoming. 

 

 Works on recycling activities and climate change 

 

The objective of recycling activity is generally twofold: relax the constraint on natural resource 

availability and reduce waste, whose storage can be environmental damaging. When, in addition, 

the materials to be recycled are manufactured from fossil resources (as plastics), recycling also 

allows to lighten the carbon footprint of the industry. However, the recycling process itself is not 

totally environmental friendly as it can generate GHG emissions, local pollution, excessive water 

consumption… [1.4] studies the recycling opportunity of an industrial sector constrained by climate, 

resource and waste capacities. A final good is produced from virgin and recycled materials, and its 

consumption releases waste and GHG emissions. The authors identify the optimal trajectories of 

resources use, mainly depending on the emission rates of each resource and by the relative scarcity 

of their stocks. Recycling is sometimes an opportunity to reduce the impact of consumption on 

primary resources and waste but can still affect the environment. Last, it is shown that the emissions 

ceiling and recovery rates are complementary to improve the environmental efficiency. 

Another interesting question about recycling is the substitutability between virgin and 

remanufactured inputs, whose quality is often damaged by the recycling process. In [1.5], it is 

assumed that recycling waste produces materials of poor quality and that these materials can be 

reused for production only once a dedicated R&D activity has made their quality reach an exogenous 

minimum threshold. The economy then switches to a fully recycling regime. In this context, the 

authors characterize the determinants of the date of the technological breakthrough, which is 

endogenous, as well as the discontinuity in the variables’ paths that is induced by this breakthrough. 

They show that the availability of a recycling technology leads to a more intense exploitation of the 

resource and possibly to lower levels of consumption before the breakthrough. 

 

[1.4] Lafforgue G., Lorang E. (2019). Recycling under environmental, climate and resource 

constraints. Working paper. Présenté au World Conference on Natural Resource Modelling, 

Montréal, 22-24 mai 2019, et à la conférence annuelle de l’EAERE, Manchester, 26-29 juin 2019. 

 

[1.5] Lafforgue G., Rouge L. (2019). A dynamic model of recycling with endogenous technological 

breakthrough. Resource and Energy Economics, 57, pp. 101-118. 

 

b. Topic 2: New issues of electricity markets 
 

 Works on liberalization and flexibility of electricity markets 
 

Paper [2.1] studies wholesale electricity markets where an exogenous price cap is enforced, 

compromising both short- and long-term incentives. To guarantee capacity adequacy, policy-makers 

may provide support for generation through a capacity remuneration mechanism (CRM) and/or 

encourage demand response (DR). Such mechanisms are formalised within a common simple 
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analytical framework, clarifying how these mechanisms relate to each other. The authors then divide 

them into two categories, depending on whether their implementation requires transactions to be 

made based explicitly on spot prices higher than the price cap. While mechanisms that keep implicit 

these high marginal costs are likely to be preferred from a political perspective, they also appear to 

be less efficient. If they are to be implemented nonetheless, the study suggests that the price cap 

should be set higher than the marginal cost of the most expensive plant, and highlights that 

challenges for demand-response integration in CRMs remain. 

 

The development of non-dispatchable renewable sources of energy requires more flexible reliable 

thermal equipment to match residual demand. In [2.2], the authors analyse the advantages of 

delaying production decisions to benefit from more precise information on states of the world, at 

the expense of higher production costs in a two-period framework where two technologies with 

different flexibility characteristics are available. We determine first-best production levels ex ante 

and ex post, that is, when demand is still random and is known with certainty respectively. We then 

show that, under perfect competition, first best can be implemented indifferently either by means 

of ex post state- contingent markets or by means of a day-ahead market followed by adjustment 

markets. By contrast, when the industry is imperfectly competitive, the two market designs are not 

equivalent. 

 

[2.1] Astier N., Lambin X. (2019). Ensuring capacity adequacy in liberalised electricity markets. The 

Energy Journal, 40 (3). 

 

[2.2] Crampes C., Renault J. (2019). How many markets for wholesale electricity when supply is 

partially flexible? Energy Economics, 81, pp. 465–478. 

 

 Works on market structure and demand shocks 
 

Paper [2.3] examines how an exogenous industry-wide demand shock, such as the one resulting 

from the use of governmental subsidies, affects the exclusionary potential of learning-by-doing. We 

develop a two-period duopoly model in which an increase in a firm's first-period output leads to a 

decrease in its second-period marginal cost, and apply it to two special scenarios: one in which 

demand and learning technologies are linear and one in which firms are infinitely impatient. In the 

first scenario, we establish that a positive demand shock amplifies the exclusionary effect of learning-

by-doing if and only if firms are sufficiently asymmetric in their learning abilities. In the second 

scenario, we emphasize the key role of the demand curvature as a determinant of the effect of a 

demand shock on the exclusionary potential of learning-by-doing. 

 

[2.3] Bobtcheff C., Crampes C., Lefouili Y. (2018). Demand Shocks, Learning-by-Doing and Exclusion, 

TSE Working Paper, n. 18-911. 
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 Works on self-consumption 
 

If self-consumption is still limited in France, the potential development of such a practice could have 

a non-negligible impact on the functioning of the electric system. Indeed, the fact that individual 

consumers or groups of consumers decide to consume electricity they produce may induce 

electricity providers to change the access conditions to the electric network as well as the tariff at 

which electricity is sold. Currently, the solidarity principle holds for the access to the electric 

network. But should this principle still hold in presence of prosumers who may have a very limited 

need of the network? Ultimately, the question is to know who should finance the electric network. 

 

The intervention of the public authority should also be analyzed. There are many ways for the public 

authority to support self-consumption. Subsidies can be offered for the installation of new 

equipment (photovoltaic panels for instance); tax reduction or exemption can be applied to the 

electricity tariff for prosumers for instance. Such measures can be very attractive and can thus 

provide strong incentives for self-consumption. The total effects of such supports must therefore be 

assessed to know whether they are socially optimal. [2.4] aims at building a model of an electric 

system with prosumers, which will be used primarily to study the socially optimal distribution tariffs 

for prosumers and non- prosumers. 

 

[2.4] Ambec S., C. Bobtcheff, Y. Lefouili (2019). Adaptation of the electricity system to self- 

consumption. Ongoing research paper. 

 

c. Topic 3:  Uncertainty, climate and investments in energy sectors 
 

 Works on climate, risks and uncertainty 
 

Any global temperature target can be translated into an intertemporal carbon budget and its 

associated cost-efficient carbon price schedule. Following Hotelling’s rule, the growth rate of this 

price should be equal to the interest rate. It is therefore a puzzle that cost-efficiency IAM models 

yield carbon prices that increase at an average real growth rate around 7% per year. This carbon 

pricing puzzle suggests that their abatement trajectories are not intertemporally optimized. Using 

an intertemporal asset pricing approach, [3.1] shows that the uncertainties surrounding economic 

growth and future abatement technologies can partially solve this puzzle. A simple two-period 

version of the model by introducing infrequent macroeconomic catastrophes à la Barro is calibrated 

in order to fit the model with observed assets pricing in the economy. The marginal abatement costs 

and aggregate consumption are proved to be positively correlated, implying a positive carbon risk 

premium and an efficient growth rate of expected carbon prices larger than the interest rate. From 

this numerical exercise, the author recommends a growth rate of expected carbon price around 

3.75% per year (plus inflation). This means that most cost-efficient climate models largely 

underestimate the efficient carbon price in the short run. It is also shown that the rigid carbon 

budget approach to cost-efficiency carbon pricing implies a large uncertainty surrounding the future 

carbon prices that support this constraint. Green investors are compensated for this risk by a large 

risk premium embedded in the growth rate of expected carbon prices. 
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Project [3.2] is a theoretical study that can be applied to energy emissions and climate change, as 

follows. Public debates sometimes mention the possible existence of tipping points: when the CO2 

stock exceeds a threshold, a catastrophe occurs. Reasoning about the best policy in such cases is 

difficult, for two reasons. First, the value of the threshold is typically uncertain, and so every increase 

in the CO2 stock can be seen as an experiment that triggers or not a catastrophe. Second, once 

triggered a catastrophe might only occur after some stochastic delay: so that we are living under 

the threat of catastrophes that are under way, though no one knows. The questions we ask is 

whether such delays make the optimal policy more or less cautious; and whether they lead to non-

monotonic policies, i.e. phases of experimentations that would alternate with wait-and-see phases 

during which one adopts a more cautious behaviour in case a catastrophe occurs. Results lead to 

new arguments in policy debates, in particular concerning the opposition adaptation/mitigation. 

 

Last, [3.3] deals with the valuation of natural capital under uncertainty. Natural capital is complex 

to price notably because of the high uncertainties surrounding the substitutability of its future 

ecosystem services. We examine a two-tree Lucas economy where both the economic growth and 

the degree of substitutability are uncertain. We show that the uncertain substitutability raises the 

expected value of the service and the rate at which it should be discounted. The value effect 

dominates the discounting effect, so the economic value of natural capital is increased. When the 

prior beliefs about substitutability are Gaussian, the economic value of future ecosystem services 

goes to infinity for finite maturities. 

 

[3.1] Gollier C. (2019). The cost-efficiency carbon pricing puzzle. TSE Working Paper, n. 18-952. 

 

[3.2] Liski M., Salanié F. (2019). Tipping points, delays, and the control of catastrophes. Ongoing 

research paper. 

 

[3.3] Gollier C. (2018). Valuation of natural capital under uncertain substitutability. Journal of 

Environmental Economics and Management, forthcoming. 

 

 Works on environmental policies and cost-benefit analysis 
 

An important objective of many publicly-financed environmental projects is to reduce mortality. In 

[3.4], the authors examine theoretically the effect of tax system imperfections on the optimal public 

investment in mortality risk reduction (or public safety). They compare three tax systems, namely 

first- best, uniform tax and income tax. Moreover, they consider several sources of imperfection, 

namely individuals’ heterogeneity in wealth and in risk exposure, and labor supply distortion. They 

show that the effect of imperfect taxation critically depends on the source of imperfection as well 

as on the individual utility and survival probability functions. They conclude that imperfect taxation 

cannot generically justify less public safety. There is thus no fundamental reason to always adjust 

downwards the value of statistical life (VSL) because of imperfect taxation, nor to assume a marginal 

cost of public funds systematically greater than one for the benefit-cost analysis of environmental 

projects. 

 

[3.4] Treich N., Yang Y. (2019). Public Safety under Imperfect Taxation. Mimeo, 31 pages. 
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________________________________________________________________________________ 

3. MANIFESTATIONS ORGANISEES DANS LE 
CADRE DE LA CONVENTION ET PERSPECTIVES 
POUR 2019-2020 

____________________________________________________________________________ 
 
Bien que, pour le Centre TSE Energie Climat, l’année ait été riche en manifestations scientifiques 
(Forum Energie Climat 2018, 28/09/18, Paris ; Forum Energie Climat 2019, 03/04/19, Bruxelles ; 
12ème Conférence annuelle « Energy and Climate Economics », 18-19/06/19, Toulouse...), 
auxquelles ENGIE a systématiquement participé, il n’a pas été possible d’organiser d’évènement 
spécifique entre TSE et ENGIE durant cette période. La raison principale est la réorganisation de 
l’équipe coordinatrice du partenariat au sein d’ENGIE, qui a été menée cette année. 
 
Toutefois, plusieurs rendez-vous sont d’ores et déjà prévu pour l’année académique à venir, avec 
notamment un premier séminaire le 19 septembre 2019 sur la tarification du carbone, qui aura lieu 
à Paris dans les locaux d’ENGIE.  
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