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 Il est généralement reconnu que l’innovation 

environnementale va jouer un rôle décisif dans la 

transition vers un modèle de développement durable… 

 … Et il est tout aussi reconnu que cette innovation 

permettra de relancer l’activité économique dans un 

cercle vertueux de “croissance verte”. 

 Mais ce consensus est trop général pour qu’il ne cache 

pas des interprétations divergentes et des intérêts 

contradictoires.. 



 Pour certains, l’innovation environnementale apparaît comme un 

moyen de préserver le mode de vie des habitants des pays les plus 

avancés, et d’y faire accéder ceux des pays moins développés.. 

 …Alors que pour d’autres elle ouvre la voie à des changements 

radicaux des habitudes et pratiques dans les pays en 

développement.  

 Cet article va tenter de donner quelques éléments d’information sur 

ce thème, tant factuels que théoriques, et aboutir à des réponses 

plus nuancées sur ce thème. 



I I L’innovation environnementale est en 

marche…  

 

 L’innovation environnementale est difficile à définir... 

 On peut tout d’abord la mesurer par son secteur 

d’origine, à savoir celui des éco-industries. 

 Ces éco industries regroupent les énergies 

renouvelables et les technologies de contrôle de 

pollution et de gestion des eaux et de recyclage.    



En termes de résultats, les dépôts de brevets dans les domaines des 

éco industries ont connu un croissance impressionnante sur les 

dernières années, comme par exemple dans celui des énergies 

décarbonées.  

 Dépôts de Brevets dans les Energies décarbonées, 1980-2005 
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have trended down since 2000.  When looking at individual CET technologies,  patenting rates in solar 

PV, wind and carbon capture have shown the most activity.   Biofuels is a more recent growth story. 

IGCC and solar & geo thermal are not yet kicking off, probably reflecting their still premature stage of 

development.   

Graph 1: Growth rates of patents for selected CET 

 

Source:  On the basis of UNEP/EPO/ICTSD, 2010, Patents and clean energy: bridging the gap between evidence 

and policy; 

Note:  Patents are counted on the basis of claimed priorities (patent applications filed in other countries based on the 

first filed patent for a particular invention) 

 

If we look at which countries are active in clean energy patenting
6
,  Japan is the clearest positive outlier 

(Table 1).   Japan holds about 30% of all CET patents,  but it is not particularly specialized in Clean 

Energy Technologies,  and it is heavily concentrated in a particular  CET technology, namely solar PV.  

Also Korea is an important player in CET patenting, specialized and heavily concentrated, also on solar 

PV. The US, despite its 16% share of world “clean patents”, is not specialized in Clean Energy 

Technologies. It is more dispersed across various CET technologies.  If the EU would be counted as a 

homogeneous block, it would be the block with the largest share of CET patents.  In Europe,  Germany is 

by far the largest country for CET patents
7
.  

                                                   

6
 Patents are assigned to countries on the basis of the location of the assignee.   

7
 Also some other EU countries are specialized in environmental technologies (RTA>1), but are nevertheless small 

players (<2% of CET patent share) (in order of size): Netherlands 1.19;  Denmark 13.46;  Spain 1.14;   Austria 

(1.05), Portugal (4.93), Hungary (1.11);   



Cette croissance doit être reliée aux efforts récents et considérables 

réalisés dans le domaines des dépenses de la R&D tournée vers les 

technologies environnementales 



Mais le champ de l’innovation environnementale est plus 

large que celui des seules eco-industries. 

 Les autres secteurs industriels développent aussi des 

techniques tournées vers l’amélioration de l’efficacité 

environnementale. 

 Par exemple, les constructeurs automobiles ou 

aéronautiques qui disposent des budgets les plus 

élevés de R&D,  y consacrent une part croissante à 

l’amélioration de leur efficacité énergétique. 



Une définition plus générale de l’innovation 

environnementale a été donnée dans la rapport de 

l’OCDE “Measuring Environmental Innovation” (MEI) 

(2007)  

 “Selon cette définition proposé par A. Kemp et R. 
Pearson: « L’éco-innovation est la production, 
l’assimilation ou l’exploitation d’un produit, d’un 
procédé de production, d’un service, ou d’ un outil 
managérial qui est nouveau pour l’organisation qui le 
développe ou l’adopte, et qui conduit, tout au long de 
son cycle de vie, à la réduction des risques 
environnementaux, de la pollution, et des autres 
impacts négatifs de l’utilisation de ressources (y 
compris de l’énergie) comparativement à d’autres 
alternatives pertinentes » (rapport MEI, OCDE, 2008).  



 Cette définition élargie a servi de base à la création 

d’un module spécial de l’enquête Européenne sur 

l’Innovation (CIS) depuis 2008. 

 Peu d’exploitation en ont été réalisées jusque 

maintenant, mais elles convergent sur le fait que de de 

40 à 60% de l’innovation serait environnementale. 

 Par exemple, ce serait le cas en Hollande et en 

Belgique, où entre 46% et 60% des innovations 

seraient environnementales. 



II Mais l’innovation environnementale a des effets 

macroéconomiques ambigus… 

 

 Tout d’abord, elle peut aboutir à des « effets rebond » : 
l’amélioration de l’efficacité dans l’utilisation des 
ressources naturelles entraine, non pas une réduction 
de leur utilisation… 

 Mais au contraire à une augmentation de cette 
utilisation.  

 Cet effet a été étudié dans des domaines variés: 
efficacité energétique, l’utilisation de l’eau, l’air 
conditionné, le chauffage et l’éclairage ….  



Le cas le plus impressionnant est celui du lien entre 

l’efficacité énergétique et la consommation énergétique, 

particulièrement net aux Etats Unis 

 Figure 4 :   Consommation totale d’énergie et Intensité 

Energétique aux USA, 1970- 2007. 

 Source: E. Von Weizsacker, Factor Five, Club de Rome Report, 

2009.  



Une deuxième limite à l’émergence de la croissance verte 

est relative à la pression qu’exerce le procesuss 

d’innovation sur les ressources environnementales 

 En fait la plupart des innovations sont non environnementales…. 
Les innovations qui ont conduit au développement de l’agriculture, 
de l’industrie et maintenant des services ont abouti à une 
dégradation de l’environnement.  

 L’exemple récent le plus impressionnant est celui des Nouvelles 
technologies de l’information et des communications (NTIC). La 
production d’un ordinateur, d’un téléphone portable ou d’une 
tablette mobilisent des montants très élevés d’énergie et de 
matières premières, qui ne sont pas intégrés au produit final 

  Par exemple seuls 2% des flux totaux de matières nécessaires à 
leur production se retrouvent dans le produit final.  



Cette évolution concerne aussi les technologies vertes, dont le 

contenu en métal, spécialement en métaux rares, sont les plus élevés 

pour les énergies renouvelables… 



De plus , ces secteurs pratiquent l’obsolescence 

programmée à grande échelle.. 

 Selon L. Soete (2012) et L. Calvano (2007), 

l’innovation aboutit plus à une création destructrice 

qu’à une destruction créatrice schumpetérienne:  

 Le but de l’innovation est plus de déclasser des 

produits existants que de les rendre plus efficients.   

 



 Dernier point, l’utilisation d’un nombre croissant 

d’appareils électroniques entraîne une augmentation 

constante de la consommation d’électricité, que ce soit 

par leur consommation directe ou par celle liée à 

l’utilisation des réseaux et serveurs. .  

 Ainsi la part de la consommation d’énergie liée à 

l’utilisation des TIC est actuellement de  13,5%, et elle 

devrait atteindre les 20 % en 2020 si on suit un 

scénario “business as usual”.  



Cette évolution est en partie inéluctable, mais elle peut être infléchie 

en « verdissant » les TIC….Selon le rapport Smart du Global 

Sustainability, les “TIC vertes” pourraient contribuer largement à la 

réduction des émissions de CO2. 

Figure 6 : The ITC impact: overall ecological footprint and potential of 

reduction of CO2 emissions. 



III  Changer de techniques, de mode de vie.. ou les 

deux ? 

 

 Le débat sur l’innovation environnementale doit donc se 
focaliser sur son interaction avec les usages et attitudes. 

 Cette interaction doit prendre en compte les deux 
dimensions de l’innovation environnementale (Abernathy et 
Clarke (1985) et Dijk (2010)): 
 
- une première dimension est liée aux pratiques et usages 
institutionnls.C’est son aspect “ tiré par la demande”. 
 
-une seconde dimension est liée au progrès technique par 
lui même. C’est l’aspect “poussé par la technologie “de ces 
innovations.  



On aboutit ainsi à la définition de 4 catégories 

d’innovation, selon l’intensité de l’un ou de l’autre aspect 

de l’innovation : 



IV  Changer les techniques et les modes de vie …. 

mais  à quel prix ? 

 

 S’il existe un consensus pour estimer que l’innovation 

environnementale doit être promue par les politiques 

publiques (Pop, Newell et Jaffe, 2009)..  

 Les instruments qu’elles utilisent sont nombreux, avec 

une efficacité inégale et discutable. 

 On peut les classer en trois catégories, les 

réglementations, les taxes et subventions, et les 

marchés de droit à polluer. 



 Les réglementations jouent un rôle décisif, mais leur impact 
est controversé.. : 

 Positif pour Porter and Van der Linde (1995), pour lesquels 
elles peuvent devenir des facteurs de compétitivité.. 

  plus discuté chez la plupart des économistes, pour lesquels 
elles sont un moyen imparfait de protection de 
l’environnement,  

 ….principalement parce que leur coût n’est pas pris en 
compte dans le processus de décision, voire même connu 
par les  décideurs. 



Les économistes préfèrent les instruments économiques, 

à savoir : 

 Les Taxes, qui sont un instrument plus flexible et qui 
permettent de connaître de manière indirecte le coût de 
dépollution. 

 Les subventions sont aussi un instrument nécessaire à 
la promotion de l’éco-innovation..  

 Tout comme les systèmes de marchés de droits 
d’émission, qui ont bien prouvé leur efficacité aux Etats 
Unis pour les émissions de SO2 Joskow (2000), moins 
dans le cas du marché des ETS en Europe (Goulder 
(2013), Newel, Pizer et Raimi (2013), Zachman,(2013)  



Si on suit un point de vue normatif, il faudrait que ces 

instruments convergent tous vers un prix unique du CO2 

évité (Tirole, 2009)…. 

 Mais la seule expérience européenne enseigne que 

cela n’a pas été le cas:  

 De grande disparités existent dans le prix du carbone 

évité entre pays européens, et dans leur mix 

énergétique… 

 Et ces disparités sont encore plus importante entre 

pays développés (USA versus Europe) et avec les 

pays en développement.  





Le seul cas pour lequel on observe une unicité du prix du 

carbone est celui des marchés du carbone.. 
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Chapter 1: Carbon prices and markets around the world

 Figure 1: A mapping of the various ETSs around the world

Note: Emissions Trading Schemes only. Crediting mechanisms and carbon taxes not included.

Source: Climate Economics Chair



Les prix ont convergé entre marchés, mais vers des 

valeurs très basses, peu incitatives… 

3130

P
a
rt

 1
 :
 C

a
rb

o
n

 p
ri

c
e
s
 a

n
d

 m
a
rk

e
ts

Chapter 1: Carbon prices and markets around the world

only has a reporting obligation but should it join the ETS in 2015, the whole 

economic pie could then be covered. In Australia, the agricultural sector is 

also covered but in an indirect manner, from the Carbon Farming Initiative. 

For its part, California has planned to include distributors of fuels for com-

bustion in the transportation and building sectors as of 2015. The South 

Korea scheme will also span trade, building and waste sectors, in addition 

to the usual ones. Another important feature (not discussed here) is the 

inclusion threshold that allows the exclusion of small emitters whose partic-

ipation costs could exceed the benefits of inclusion. Finally, it is noteworthy 

to mention that provisions for voluntary opt-in (and conversely opt-out) are 

sometimes included.

Carbon prices around the world

In contrast to the economists’ ideal of a unique carbon price, several 

ETS have emerged in the last decade thus leading to multiple carbon prices 

around the world. The graph below shows the evolution of carbon prices in 

the main market-based carbon pricing initiatives around the world. A brief 

explanation for each scheme prices follows.

 Figure 4: Various carbon prices evolution on a quarterly basis since 2005

Legend: EU ETS: Dec 12 contract price, then spot price; RGGI: quarterly auction price; NZ ETS: 

NZU spot price; California: quarterly auction price; CDM: secondary CER spot price.

Source: Climate Economics Chair, from CITL, RGGI COATS, Point Carbon.

EU ETS

First, EUAs traded at around €20-25 as the market was deemed “short”  

(emissions > cap). However, when 2005 verified emissions were released 

in 2006, market players realized the market was in fact probably over-sup-

plied. Phase 1 allowances could not be banked into Phase 2, therefore prices 

dropped, with Phase 1 contracts spot prices converging to zero as a result of 

the no carry-over provision. In the beginning of Phase 2, prices soared again 

due to discussions on the 2020 target and expectations of a tighter cap. The 

prices reached €30 per tonne before collapsing to €12 in early 2009 due 

to the economic and financial crisis. This massive drop was followed by 2 

years of relatively low volatility and stable prices, i.e. a new equilibrium in a 

context of slow recovery. Prices rose a little in mid-2011 after the Fukushima 

catastrophe as nuclear power endured a blow (a substitute for fossil-based 

electricity production), but prices fell again in late 2011, never to be propped 

up to such levels again. This fall was caused by discussions about an energy 

efficiency directive and by the effects of the renewable energy directive 

— possibly overlapping with the ETS target, but also by the debt crisis along 

with the degraded growth outlook. Prices were then halved in early 2013 

due to the European Commission “ backloading”  proposal being rejected by 

Parliament. Since then backloading has been voted by Parliament but the 

effect on the EUA price has been very modest. EUAs trade now at around 

€4.5, a lit tle above $6. 

The EUA price is the main driver for the CER price, notably because Europe 

is the major source of demand for CDM (Clean Development Mechanisms) 

credits. Over the course of 2012 though, the CER prices collapsed to rock-bot-

tom levels. The main reasons for this collapse are:

the tightening of qualitative regulations on CERs and ERUs in the EU that 

caused a massive use of post-2012 non-eligible credits for pre-2013 compli-

ance before they lose their values as substitutes for EUAs

a post-2012 credits supply that covers the potential demand more than 

twice: after 2012 compliance, only about 700 MtCO
2
e in total for 2013-2020 

can be covered with offsets compared with the EU-allowed CDM credits sup-

ply estimated at around 1,700 MtCO
2
e;

the almost non-existent and uncertain demand from other carbon mar-

kets or countries until 2015 at the earliest, should new ETS allowing inter-

national credits emerge, for example in Australia, where they have been 

combined with a steadily increasing supply of offsets as CDM projects have 

produced more than what was expected.

NZ ETS

Roughly speaking, the NZU prices have been driven by CDM credit prices. 

Given the small size of its economy and the subsequent limited potential for 

cheap abatement, New Zealand designed an open ETS. As part of their “ soft”  

cap, the use of international offsets is allowed for up to 100% of obligation, 

which explains the NZU dependence on CER. Via indirect linking through 

the CDM and given the size ratio of both schemes, the drop in EUA prices 

therefore impacted the NZ ETS, driving the NZU prices very low. The decrease 



L’évolution du prix du carbone sur le marché européen a 

été chaotique.. et très révélatrice de cette tendance 

baissière 

7978

P
a
rt

 1
 :
 C

a
rb

o
n

 p
ri

c
e
s
 a

n
d

 m
a
rk

e
ts

Chapter 4: Governance of CO2 markets: lessons from the EU ETS

that affected its reputation; and the possibility of using offsets reduced the 

stringency of the cap defined for the second trading period, which ended with 

a carbon price collapse. At the current price, less than 5 euros per tonne of 

CO
2
, most observers believe that the EU ETS does not provide the right incen-

tives for reducing emissions both in the short and long term. This shortcoming 

raises the issue of the rules that should govern the market.

Since the end of 2011, the EU ETS has been subject to this debate. In 

July 2012, the European Commission made a proposal aimed at reducing 

the supply of allowances in the market between 2013 and 2015 (European 

Commission, 2012a). In December 2012 the European Commission published 

a report on the state of the European carbon market, which outlines options 

for structural reform of the EU ETS (European Commission, 2012b).

This chapter seeks to make a contribution to this debate. Contrary to 

most views, it does not assume that the current price on the EU ETS is “ too 

low”  because of an existing “surplus”  of allowances on the market. The EU 

ETS inherently aims to minimize the cost of reaching a certain predefined 

emission target. The carbon price has a major role to play in influencing the 

decisions of economic players both in the short-term management of their 

existing assets and in the longer term orientation of their investments. The 

economic efficiency of the policy is thus dependent on the capacity of EU 

ETS to establish rules that will modify the short-term behaviour of agents as 

well as their investment decisions, which requires changing their medium to 

long-term expectations. The main implication of the choice of quantitative 

instruments is that the price associated with carbon emissions will not be 

set by the authority but will be revealed through the market. It will reflect the 

current and anticipated scarcity of emission allowances, so that economic 

efficiency relies not on a subjective desirable price level but on actors’ antic-

ipations of the medium to long-term emission constraint, and particularly 

how these expectations evolve over time. This consideration leads us to 

recommend very different measures than the “ backloading”  or the so-called 

“ structural measures”  proposed by the European Commission for reviving 

the European carbon market. 

In the first section, we identify the three major causes of the current 

shortcomings of the EU ETS, and among these distinguish economic influ-

ences from the effects of other structural factors. In section 2 we analyse 

the key role of anticipations in a cap-and-trade system by comparing the 

past expectations to how the EU ETS has in fact evolved. In section 3 we use 

our EU ETS simulation model ZEPHYR to examine the options for structural 

reform made by the European Commission. None of these options appears to 

completely remedy the previously identified issues. Section 4 tries to build 

on these lessons and proposes improving the current governance frame-

work by creating an Independent Carbon Market Authority (ICMA), whose 

mandate would allow participants to establish sound expectations over 

time. The final section concludes by specifying the general lessons that can 

be drawn from the EU ETS case.

2. The three causes of current  market  weaknesses

Most observers (as well as the European Commission in its report on the 

state of the carbon market) attribute the current weakness of the EU ETS 

to the economic crisis that markedly affected industrial output and led to a 

“surplus”  of allowances. As we shall see in this section, this observation is 

incomplete and does not allow the correct lessons to be drawn from the func-

tioning of the market and thus adequate recommendations to be proposed. 

There are three main reasons for the current malfunctioning of the mar-

ket (see the observed EUA price in Figure 2 below). The first is the unfore-

seen decline in industrial activity since the 2008 crisis, together with future 

prospects that are perceived as unfavourable. The second is the high use 

of carbon offsets over a short period of time resulting from the unforeseen 

evolution of the international Kyoto system in conjunction with the time-flex-

ibility left to participants for using offsets. The third reason concerns the 

interactions between the allowance system and other energy and climate 

policies, mainly renewable energy and energy efficiency policies, which can 

drive EU ETS emissions down independently of the EUA price.

 Figure 1: Observed EUA price since 2005

Source: authors and CITL, 2013



.. Une explication principale: la surestimation du plafond 

d’émission par rapport aux émissions réelles 
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Chapter 4: Governance of CO2 markets: lessons from the EU ETS

of 0.5, and GDP scenarios of 3%/ yr (in 2005 and 2008) and 1.5%/ yr in 2013 

(from Trotignon, 2012b). 

 Figure 2: EU ETS ex ante anticipations compared to ex-post observations

Source: authors and CITL, 2013

2005 was the first year of EU ETS, Phase 1 (2005-2007) being a trial 

period. At that time, very little information was available on the emissions 

of covered installations, as well on the probable scarcity of allowances, and 

it was not yet clear whether or not banking into Phase 2 was going to be 

allowed in some Member States. On the assumption of sustained economic 

growth and emission levels around the 2005 cap, a degree of EUA scarcity 

was anticipated. 

It eventually turned out that verified emissions for the year 2005 were 

lower than initially expected, and the market price immediately integrated 

this new information at the time of their publication in April 2006. The price 

progressively fell to zero in 2007 as it became clear that the quantity of 

allowances was sufficient to cover verified emissions over the period, and 

that banking between Phase 1 and Phase 2 was definitely ruled out.

2008 was marked by the approval of the European Climate Energy 

Package, a set of directives and regulations aimed at at taining the 2020 

objectives (targets for greenhouse gas emissions, renewable energy, and 

energy efficiency). In particular, the EU ETS directive was extended to 2020 

by taking into account the emissions reduction target announced by the 

European Council, 2007 (European Parliament and the Council of the EU, 

2009). A calculation based on sustained economic growth and an equally 

spread use of offsets over time would have shown a large anticipated deficit 

of allowances up until 2020. Most price forecasts at the time were counting 

on a EUA price in 2012 of around €35/ tCO
2
.

Once again, the expectations were not realized and in 2012 the carbon 

price fell below €10/ tCO
2
. The unforeseen financial crisis and the poorer 

growth outlook were partly responsible this change in expectations, but as 

we saw in the previous section there were other equally or more important 

reasons too.

Figure 1 also shows expectations up to 2020 as of the beginning of 

Phase 3. The possibility of banking unused allowances, amounting to more 

than 2,000 Mt according to our most recent calculations, appears to call for 

very little reduction effort up until 2020, in the current low growth context.

The conclusion to be drawn from this analysis is that the anticipations 

made in 2005 and 2008 turned out to be wrong. We can see a marked ten-

dency for participants and observers to overestimate the constraint ex ante. 

Indeed this is a lesson that is not specific to the EU ETS. It has also character-

ized the US SO2 trading system, where unanticipated cost savings have been 

obtained as a result, for example, of the deregulation of railroad rates, allow-

ing for more low-sulphur coal substitution than expected (Schmalensee and 

Stavins, 2013). In the Regional Greenhouse Gas Initiative, emissions were 

lower than previously anticipated due to low natural gas prices, prompting 

a conversion to lower-emitting fuel and, to a lesser extent, energy conserva-

tion and the economic downturn. As a result the system was revised with a 

view on tightening the cap (RGGI, 2013). The same phenomenon also arose 

in the Kyoto Protocol emission trading system, which turned out to be much 

less constraining than initially expected. 

These historical lessons show that there appears to be a general tendency 

for any authority implementing an emission trading system to overestimate 

the constraint ex ante. Many structural conditions, such as the implemen-

tation of other policies impacting emissions under the EU ETS perimeter, or 

the timing of the use of offsets, can drastically alter the situation over time. 

The interesting question thereby arising concerns the capacity of the public 

authority to establish coherence between the short term and the longer term 

constraint that will be robust over time, in this context of uncertainty. In the 

next section we examine whether the solutions on the table today would be 

able to remedy these identified weaknesses.

4. Evaluat ion of the Commission’s proposals with the ZEPHYR model

The European Commission has taken two parallel measures to try and 

remedy current weaknesses. The first is a short-term measure, known as 

backloading (European Commission, 2012a), which involves delaying the 



Une solution: le « backloading », à savoir le retrait de 

permis d’émission et leur revente à une date ultérieure? 
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Chapter 4: Governance of CO2 markets: lessons from the EU ETS

auction of 900Mt taken from the 2013-15 allowance cap and injecting it 

back into the market through the 2019-20 auctions. In this way the over-

all cap over Phase 3 will not be changed, but the timing of auctions will 

shift volumes towards the end of the period. The second measure has been 

to initiate discussion on the so-called “ structural reform”  of the EU ETS, 

following the publication of the Commission’s report on the state of the 

European carbon market (European Commission, 2012b). This report pro-

poses six different options for extending or strengthening the system. We 

tested the backloading proposal as well as various options from the report 

using our EU ETS simulation model, ZEPHYR-Flex. The model simulates the 

compliance behaviour of EU ETS installations in each sector and calculates 

the annual supply-demand equilibrium up to 2020, based on scenarios for 

growth, offsets and the future cap (Trotignon, 2012b and De Perthuis and 

Trotignon, 2012). In the reference scenario, describing the situation prior to 

any intervention, the annual reduction factor of the cap is set at -1.74% and 

is assumed to be constant up to 2030 (continuity of the current trajectory), 

banking is allowed from Phase 3 into Phase 4, and there is a complete use 

of offset limits up to 2020 and no offsets after 2020. The baseline emission 

growth is derived from a GDP growth scenario of 2%/ yr from 2013 to 2020. 

In this reference scenario, the resulting EUA price is around €6/ tCO
2
 in 2015 

and €13/ tCO
2
 in 2020.

“Set aside” or “backloading” does not resolve structural issues

Two extreme cases can be represented. In the first, the change in the 

timing of auctions is perfectly anticipated by participants. Here there is no 

change compared to the reference scenario, because the overall cap is unal-

tered by backloading. In the reverse situation, participants do not anticipate 

the lower short-term cap, and the price rises abruptly before again falling 

when volumes are re-injected in the market. Figure 3 below represents an 

intermediate situation between the two extremes described above. In this 

scenario, the price rises to €16/ tCO
2
 in 2015 and falls to €3/ tCO

2
 in 2019.

 Figure 3: Results in the backloading scenario

Source: Climate Economics Chair, ZEPHYR-Flex model

These simulations show that backloading alone does not rectify the mar-

ket in the medium to long term and leads to even greater confusion in terms 

of market participants’ expectations. The price rise induced by such a short-

term measure leads in the medium term to an even lower price than today, 

as long as the allowances cap remains unchanged.

Changing/extending the reduction target is necessary but not sufficient

Options from the Commission’s report were also tested. The two that 

seem best able to correct the market are options giving more clarity on the 

longer term constraint: option (a), which consists of raising the 2020 reduc-

tion target to 34% and a linear extension of the reduction after 2020; and 

the combined option (b) + (c), which involves a cancellation of allowances in 

Phase 3 and a revision of the cap’s linear reduction factor in Phase 4, equiv-

alent to a Roadmap trajectory implemented from Phase 3. In both cases, 

the ZEPHYR model indicates that the price could rise to around €25/ tCO
2
 

in 2020. Only those options which make the allowances cap visible in the 

longer term seem to be able to remedy the current situation in the market.

Other proposals by the Commission and summary of our results

Table 1 below summarizes our results and comments on the different 

options. 



Conclusion 

 Le “verdissement “de la croissance est une tâche difficile: 

 L’innovation environnementale peut avoir des effets contre-

intuitifs, comme l’effet rebond 

 .. Alors que le processus d’innovation , en particulier dans le 

domaine des TIC, exerce une pression croissante sur 

l’énergie et les matières premières 

 De manière plus générale il est difficile d’infléchir les 

mécanismes de marché vers une économie décarbonée, 

notamment en émettant des signaux-prix crédibles. 



Pour atteindre cet objectif il est nécessaire: 

 De définir des politiques nationales et internationales crédibles, 
avec des engagements de long terme crédibles et des systèmes 
réglementaires stables, 

 D’ encourager le développement de l’innovation 
environnementale, pour autant qu’elle n’aboutit pas à des “effets 
rebond”. 

 De promouvoir des pratiques et comportements plus respectueux 
de l’environnement, par des mécanismes de prix, des subventions 
et réglementations, et des schémas incitatifs “doux” (“nudges”)… 

 Malheureusement le récent infléchissement de la croissance 
économique et les politiques d’austérité ne vont pas contribuer à 
cette évolution.. 



 Merci pour votre attention. 


