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on Energy technology and geopolitics 

 

 

Ladies and Gentlemen, 

 

It is a pleasure to say a few words to open your conference here this morning. 

 

When I was at school, I was somewhat fearful of essay topics such as "Justice and Freedom", 

"Crime and Punishment", or "Democracy and Violence". One never knew whether the examiner 

expected a parallel between two unrelated subjects A and B, a cause and effect, or yet another 

relationship. Today, you offer another thorny coupling: "Energy technology and Geopolitics". It's a 

big issue!  

 

Knowing that energy could become a really scarce good in the a growing world economy, the battle 

for energy can become a matter of survival, of war and peace. However, history is not a fate. 

History is man made. That's why your theme is so important. Europe is in a vulnerable position, due 

to our huge import dependency. If nothing changed our dependency in 2030 will be 70 percent. But 

we are not the only ones on the world stage in that position. 

 

That's why energy is a front page issue. Also in Europe: People think of the price of oil and fuel -- 

and whether they can still afford to drive a car…Or about the disruptions in the gas supply in the 

winter of 2009 -- with homes for the elderly in Bulgaria without heating…Or about climate change 

-- and the dangers of expanding deserts and rising sea levels... 

 

Recently, evolutions in energy technology have also impressed. In the space of fifteen months, in 

the United States, shale gas has revolutionised the gas market, with an impact on prices but also 

with all kinds of potential disturb geopolitical effects. It changed, our relations with Russia 

significantly. Rebus sic stantibus - things standing as they are - is an unattainable assumption. 

Human creativity is a really perturbing factor  

 

Maybe we are even at the start of a technological jump. The last two centuries, European economies 

were fuelled mainly by coal, oil and gas. The steam engine and the car were the symbols of that age.  

http://www.consilium.europa.eu/
http://www.consilium.europa.eu/
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The shift towards a low carbon economy by 2030, and to a close to carbon neutral economy in 

2050, would mean in fact a new industrial revolution. The decisions of today determine the symbols 

of the future: wasteland or wind park, smog-filled cities or smart electricity grids? 

 

For all these reasons, when I was invited to speak here at the IFRI, I was glad to accept the 

invitation. Even the more so, as the event would take place "in the slipstream" of a European 

Council meeting dedicated to innovation & energy!  

 

As you may know, that meeting took place last Friday, 5 days ago. I decided to put energy and 

innovation on the agenda, because, in times of economic and financial crisis, it is important to keep 

thinking and acting in a long-term perspective. Innovation and energy go to the heart of the great 

economic and societal challenges which every European government faces. All Heads of State or 

Government are personally involved in such matters, so it proved worthwhile to discuss these 

amongst the 27. 

 

Firstly, I will present a brief assessment of the most important decisions on Energy which we took 

last Friday. This will give a general overview. After that, a more detailed look at your issue of 

energy technology and geopolitics. It goes without saying that even when going into details, I might 

-- according to your standards -- still be speaking in a rather general, political manner!  

 

However, for me: 'political' is not an ugly word…!It is politics after all, which helps to shape every 

day's life, to channel conflicts about interests and values, and to set the priorities. One such priority 

is to say that energy – in all its aspects – has to be on top of the national, European and international 

political agendas. 

 

 

In the European Council meeting, the security of supply was the main focus. All national leaders are 

aware, in looking at the growth of the world economy, that the price and supplies of energy will be 

key in the coming decades for their populations. That is why they are ready to take a number of 

steps to reduce our energy dependency and to have more abundant and affordable energy for 

citizens and companies. As an investment in the future. 

 

Action on three fronts is required. To say it with an image (even if it is not original, it may help to 

clarify our line of reasoning): The energy system is like blood, providing oxygen to the entire 

human body: it touches every part of a society. Its source, its flow and its end use all need an 

overhaul -- …where does it come from, how is it transported, where does it go…  

 

Summarising to the point of abstraction, one thus could say that:  

• On the source side, we need to better coordinate in external relations with key partners.  

• On the flow side, energy should circulate more easily between the members of the Union, and 

• On the use side, we must consume less energy, and expand the possibilities to consume non-

carbon energy. 

 

In the European Council, we discussed all these three 'fronts'. 

 

Concerning the sources, firstly, we had a good discussion about our relations with external partners. 

A practical result is that as of 2012, Member States will have to inform the Commission about their 

bilateral energy agreements with third countries. We also agreed to build partnerships that go 

beyond energy trade issues and reflect areas of common interest such as low carbon technologies, 

energy efficiency and nuclear safety. 
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I welcome that within four months the Commission will submit a communication on security of 

supply and international cooperation. High Representative Catherine Ashton will also take up the 

energy security dimension in her work. 

 

Secondly, the free flow of energy throughout the Union, thanks to an integrated market and 

interconnected networks. This was a main issue. As you know, market integration involves rules 

and standards but also material and infrastructure aspects. Deadlines for these were set.  

 

Full implementation of the agreed legislation and regulatory work to be completed in 2014 is 

important for the internal market for energy. A truly competitive market, without barriers or bias 

towards or against any technology, is a prerequisite to allow operators to select the most cost-

efficient technologies. 

 

As regards the infrastructure, we agreed that after 2015 no Member State should be isolated from 

the European gas and electricity networks. Initiatives addressing interconnection needs for gas, 

electricity and oil deserve support. Even if the main costs will have to be financed by market 

players through tariffs, public support for specific projects may be justified to leverage more 

funding. 

 

Here is one more field, were politics is needed: We have to talk to, to listen to and to convince 

citizens that indeed, new infrastructure is needed. It is not only about financing – it is also about 

raising awareness! Without new energy networks, there will be no competition gains, no expansion 

of renewable energies, no effective energy solidarity with one's neighbours.  

 

Third front, concerning the use of energy: quite simply, use LESS energy. All member states 

committed to move towards 20 percent more energy efficiency  in 2020. This is not on track. We 

are lagging. This target must be reached. As a first step, Member States should introduce energy 

efficiency in their public procurement. Let's not forget some basic logic: the cheapest, cleanest and 

safest is the energy which is NOT consumed ! Investment in energy efficiency enhances 

competitiveness and supports both energy supply security and sustainability at low cost. 

 

 

So this is my top-four of our meeting: 

• Commitment of Member States to inform the Commission as from 2012 of bilateral energy 

agreements with 3rd countries,  

• A deadline for a fully functioning energy market: 2014. 

• A deadline for the end of energy enclaves within the Union thanks to new infrastructure 

connections: 2015 

• Determined action towards the EU's energy efficiency objectives, set for 2020. 

 

It may not be a revolution yet, but these steps clearly mark the European Council's strong 

determination to think long-term and to secure an energetic future for all European citizens. 

 

Let me now zoom in somewhat further to the twin theme of Energy technology and Geopolitics. 

 

It may be also useful, at the beginning of your conference, to recall a certain number of facts & 

figures. 

 

To start with, the European Union has the world’s largest regional energy market – 500 million 

people and 20 million companies. It accounts for one-fifth of the world’s energy consumption. The 

internal market, as I just said, should be completed by 2014. 
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The EU's domestic energy production has been declining over the last ten years and currently it 

satisfies less than half of Union's needs. This means that the Union's import dependency reached 

almost 54% already in 2007; and it keeps growing. If nothing changes, by 2030 more than 70% of 

the EU oil and gas will have to be imported, while energy prices will continue to rise in the coming 

decades. 

 

It is true that the situation varies significantly from Member State to Member State. The importation 

dependency of some countries is close to 20%, for others it exceeds 80%. However, the general 

message is clear. Not only security supply is at stake; also at stake are the climate and the 

competitiveness of our industries. We need secure, sustainable and affordable and energy. 

 

This of course is where energy technology comes in. To help us to go toward more energy 

efficiency, and toward low carbon sources.  

 

Most of the technologies are not yet mature and therefore require some support for their 

development and deployment: 

• Hence the European Council call to have a regulatory framework for smart grids and meters 

in place by end 2012 

• Hence the identification of grid connections for offshore wind or solar as a priority for 

infrastructure 

• Hence the greater use public procurement (for buildings or transport ) to advance energy 

efficiency standards. 

• This also means addressing public acceptance of certain issues, for instance with respect to 

privacy issues [smart meters] or the attitude vis-à-vis long term underground storage of CO2 

[C.C.S. Carbon Capturing and Storing]. In the field of winning over the public to the theme 

over energy, a lot of work is still to be done! 

 

With regards to financing, everybody is aware that, generally speaking the fiscal consolidation 

phase is not over yet -- not at all! However, investment in energy can very well be a choice for the 

future. In 2007 about € 3.3 bn was spent on energy R & D [with 55% from the industry, 35% 

Member States and 10% EU]. This should increase to  € 8 bn / year.  

 

Member States have confirmed their willingness to devote at least 50% of the Emission Trading 

Scheme revenue to finance climate-related action, including innovative projects. It is a start. In 

general, major efforts are needed to modernise and expand Europe's energy infrastructure and to 

interconnect networks across borders. This is crucial to ensure solidarity between Member States. 

The bulk of the important financing costs for infrastructure will have to be delivered by the market 

(with costs recovered through tariffs) and not by the taxpayer. This is the position of the European 

Council. 

 

Let me conclude with a word on the connection between energy technology and external relations. 

The EU has not been blind to this aspect.  

 

Collectively or at the level of Member States, a number of projects are under way with third 

countries, be it on biofuels with Brazil, clean coal with China and India, ITER with several partners 

or nuclear power with the US and Japan, to name but a few. I believe it is time to integrate these 

projects as well as other technology -related initiatives into broader partnerships where both sides 

would have an interest. Let's me take a few examples. 
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First of all with the USA. Even if the EU and the US approaches regarding, for instance, climate 

change are not identical, an EU-US Energy Council was established in 2009, amongst others to 

deepen the transatlantic dialogue on strategic energy issues of mutual interest. The EU - US summit 

meeting with president Obama in Lisbon last November attested that this approach is working. 

 

On China, let me here just say that, if we are serious about climate change as well as preserving 

some access to fossil fuel resources, it is in our interest to support China's efforts in energy 

efficiency as well as to contribute to lowering the cost of deploying technologies such as clean coal, 

CCS or smart grids. China could even be offer as "a role model" not only showing other emerging 

economies that low-carbon growth is feasible, but also facilitating the diffusion of low-carbon 

technologies on a world scale. 

 

Russia was identified by the European Council as a priority for the development of a reliable and 

rules-based partnership in areas of common interest in the field of energy. We have noted the link 

with the on-going work on the Partnership for Modernisation. There is in my view an opportunity to 

be seized since Russia also needs the Union's support to meet its vast modernisation needs. As you 

will recall, President Medvedev identified energy efficiency and nuclear technologies as two of the 

five priority areas for his modernisation plan, areas in which the EU has clearly something to offer. 

Our recent bilateral agreement on Russia's WTO accession will also help to foster a more reliable 

legal environment.  

 

Last example of interest, North Africa: events in the region are unfolding with dramatic 

unexpectedness. The region is on our constant radar. The European Council last Friday stated its 

commitment to a new partnership for those countries pursuing political and economic reforms.  

 

With respect to today's discussion, I would simply like to remind you that one of the flagship 

initiatives under the Union pour la Méditerrannée is the Mediterranean Solar Plan. This is yet 

another example of mutually beneficial project, bringing renewable energy to the region and 

Europe, while contributing to technology development to the region, as well as bringing in 

revenues. 

 

To conclude, instead of summing up my main points, let me offer a parable from Ian McEwan's 

most recent novel. It is called SOLAR and it is about a professor of photo-synthesis and solar 

energy. At one point in the novel the Professor gives a melodramatic talk. The planet is ill. We need 

an energy revolution, the "new steam machine". He tells it with a parable.  

 

Imagine you are walking in the wood, meeting a man. It is raining. The man takes his axe, cuts a 

tree to find just some juice to drink, and another one. He gets just a little juice per tree. Around him 

everything is destructed, no birds singing anymore, and it keeps raining all the time … One asks 

him why do not just simply open your mouth and drink the rain? The man answers: "Because I am 

so good at cutting trees, because I have always done it, and because I am suspicious of people who 

favour rain drinking..." 

 

This rain of course is our sun light : I hope you will get some today! 

 

Thank you. 

 

__________________ 

 

 

You can watch the video in full here: http://vloghvr.consilium.europa.eu 

To view and download in broadcast quality: http://tvnewsroom.consilium.europa.eu 

http://vloghvr.consilium.europa.eu/
http://tvnewsroom.consilium.europa.eu/media/render-summary-list/vocabulary_id/events/term_id/395
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1 – Light Water Reactors: A shift to the East

2

Units in operation 1980 2000 2010 2020

USA 56 104 104 + (1 - 6)

West. Europe 35 114 111 + (2 - 10)

Japan 18 49 54 + (2 - 4)

Russia & East Europe 5 29 33 + (9 - 14)

South Korea 0 12 21 + (5 - 7)

China 3 11 + (65 - 100)

India 2* 2* 2* + (4 - 26)

* Small BWR
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Europe

ASEA

Brown-Boveri

AEG

Siemens

Framatome

USA

Westinghouse

Combustion 

Engineering

General Electric

Babcox & Wilcox

Japan

Hitachi

Mitsubishi

Toshiba

AREVA

Mitsubishi

GE

Toshiba

Hitachi

Westinghouse

Acquisition

Licensing

Acquisition

Subsidiaries

67 %

GE-Hitachi Hitachi-GE

Acquisition

2 – Consolidation of vendors and shift toward Japan
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State 

owned 
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controlled 

industry 

under
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Licensing
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Experienced players (AREVA, Toshiba-Westinghouse,  GE-Hitachi 

Atomstroyexport) grant licenses & know-how to:

South Korea:

KEPCO (with 

DOOSAN as 

partner)

Already 

exporting

APR 1400

Derived from

Combustion

Engineering

China:

CNNC (Nuclear Power)

CGNPC (+ JV EDF & CGNPC) 

SNPTC

Exporting CNNC→ CP300/600

Ready to export CPR 1000

Derived from Framatome-AREVA

Next : CAP 1400?

CAP 1700?

India:

NPCIL

Plan to import 

from major 

vendors

3 – Emergence of Eastern Players



For major programs (US, Russia, France, Japan, S. Korea, China, India),

the game has not changed:

 Develop technology (US, Russia) or buy it (others) 

 Develop national programs with increasing input from local industry

 Try to export national or near-national design

 Possibly, cooperate with the initial vendor (acquisition, JV, patents and royalties, 

subcontractor)

 Most successful program when strong power company including A-E function 

builds series of standardized reactors (France, South Korea, likely China and 

probably India in future) 

(1970-80 French Program versus US Program and Present Chinese versus US and 

Western Europe programs-cost of same technology cut in half)
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4.1 – New game ? 



For new entrant countries (20 active, 14 seriously considering, 31 
potentially interested) and for some smaller programs in countries 
already having nuclear reactors, the game is different:

 Need for strong consortium including power company, A-E, nuclear 
island vendor, and possibly manufacturers of large components

Three possible types of contracts: 
• Build and operate (Abu Dhabi)

• Build, own and operate (Turkey, UK)

• Build, start operation and transfer (Vietnam)

 Power company is a key player, at least for the first two types of 
contract

 Some power companies interested in investing in other countries (EDF, 
Enel, RWE, E.On, GDF-Suez, Iberdrola, Rosatom)

 However, large markets are difficult if not impossible to penetrate, at 
least as majority stakeholder (US, Russia, France, Japan, Korea, China, 
India)
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4.2 – New game ? 



SAFETY
 Trend to stricter general requirements – but How Safe is Safe Enough?

 Trend to harmonize general safety requirements - but which model: IAEA, NRC, Wenra?

 Implementation of requirements by national authority:  trend to strict but efficient 
oversight 

 Definition of external events and possible public evacuation to take into account 
depends on location: decision by national authority

NONPROLIFERATION
 Implementing the Non-Proliferation Treaty with increasingly invasive inspections

 Trend to restrict sensitive technology (enrichment, reprocessing) to countries with 
nuclear weapons and 'safe' countries

 Need to reassure other customer countries about reliability of fuel supplies 
(international ‘front-end’ fuel centers) and possible re-utilization of fuel materials 
(uranium and plutonium - International 'back-end' centers) - Putin Initiative, GNEP -> 
IFNEC

 Nonproliferation rules practically do not affect major programs

URANIUM SUPPLY
 Anticipating large expansion of nuclear power, some countries (China) start large 

program of acquisition (mines and mining rights, long-term contracts)

 For longer term, Russia, India, France, Japan, China and S. Korea consider closed fuel 
cycles and breeder reactor development.
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5 – New rules 



In new markets

 Good design - safe, economic and proven (built to budget and schedule, 
operating well)

 Strong, well-integrated consortium (Russia, S. Korea)

 Availability of financing and good local political/commercial connections

For large programs

 Continuous support of decision makers (majority of public)

 Assessment of Nuclear Power as economic, environmentally friendly (waste 
management) and very long term solution (with breeders)

 Good organization (see Slide 4)
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6 – Key to success 



I have tried briefly to outline the major transition that is under way in the 
international nuclear industry, in particularly the shift from West to East.

This evolution is complex and the situation varies from country to country. 
Western governments and industry should analyze the situation in depth and 
take appropriate steps.

Indeed, nuclear energy is considered by a broad majority of the large 
electricity consuming OECD countries as an essential component of their 
Energy Mix.

Therefore, the construction of nuclear power plant should restart dynamically 
in the Western Countries. At the same time, the Western nuclear industry 
needs strong domestic programs to have level playing field with the Asian 
industries on the World Market.
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7 – Conclusion  



Thank you for your attention

www.cgemp.dauphine.fr

cp.zaleski@bplp.fr

michel.cruciani@dauphine.fr
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The challenge

 Need a global energy technology revolution to 
meet climate change and energy security 
challenges.

 Some early signs of progress, but much more 
needs to be done.

 Which technologies can play a role?

 What are the costs and benefits?

 What policies are needed?
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Global energy-related CO2 emissions in 
the Baseline and BLUE Map scenarios
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Global CO2 emissions double in the Baseline, but in 
the BLUE Map scenario abatement across all sectors 
reduces emissions to half 2005 levels by 2050.
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Key technologies for reducing global 
CO2 emissions

A wide range of technologies will be necessary to 
reduce energy-related CO2 emissions substantially.
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Primary energy demand by fuel and by 
scenario

By 2050, coal, oil and gas demand are all lower than 
today under the BLUE Map scenario.
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Decarbonisation of power generation 
in OECD Europe 
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A mix of nuclear, renewables and fossil-fuels with CCS 
will be needed to decarbonise the electricity sector.
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Projected electric and plug-in 
hybrid vehicle sales

EV / PHEV sales could reach nearly eight million by 2020

Figure based on announced national sales and stock targets, with assumed 20% annual sales
growth after target is met, if target is before 2020 (e.g. China’s target is for end of 2011).
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World energy-related CO2 emissions 
abatement by region

In the BLUE Map scenario, most of the reductions in
energy-related CO2 emissions are in non-OECD
countries.
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Additional investment and fuel 
savings, 2010-2050

Even using a 10% discount rate, fuel savings in the 
BLUE Map scenario more than offset the additional 
investment required.
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Technology policies

 Carbon pricing is important, but should be 
complemented by other policies

 Policies must be tailored to the technology’s 
stage of development and reflect good design 
principles

 Public RD&D spending must at least double

 Governments need to implement best practices 
in energy RD&D 

 A number of enabling actions are also needed:

 Private sector leadership

 Expanded human capacity

 Greater government outreach and planning on 
infrastructure needs

 Expanded, more effective international 
collaboration



6 GW of PV
installed in 2009

80 large scale
integrated plants
being developed

Renewables Transport Energy
efficiency

Research and
development

Carbon capture
and storage

© OECD/IEA - 2010

The first green shoots
of an energy technology revolution…

© OECD/IEA - 2010

Plans for 
>7 million 
hybrid and 

electric vehicles
by 2020

1/3 funding 
increase
between

2005 and 2008

Global sales of 
CFLs @ 3500 

million/yr



Renewables Transport Energy
efficiency

Research and
development

Carbon capture
and storage
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…much more needs to be done

46 GW of PV
per year

until 2050

Over 1 billion plug-in 
and electric vehicles

in 2050

Increase funding by
2 to 5 times

current levels

Over 3 000 plants
operational by

2050

Lighting market 
dominated by 
LEDs in 2050
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Thank You

www.iea.org/techno/etp/index.asp



© OECD/IEA 2011 

ifri Annual Conference 2011

Iran gas and Iraq oil

Christopher Segar
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Iran and Iraq

The boundaries and names shown and the designations used on maps included in this publication do no t imply official endorsement or acceptance by the IEA.
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Comparison of Iraq and Iran Oil Production

Islamic Republic of Iran Crude oil Iraq Crude oil



© OECD/IEA 2011 

ifri   Annual Conference



© OECD/IEA 2011 

ifri  Annual Conference

0

20 000

40 000

60 000

80 000

100 000

120 000

140 000

1
9
7
1

1
9
7
2

1
9
7
3

1
9
7
4

1
9
7
5

1
9
7
6

1
9
7
7

1
9
7
8

1
9
7
9

1
9
8
0

1
9
8
1

1
9
8
2

1
9
8
3

1
9
8
4

1
9
8
5

1
9
8
6

1
9
8
7

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9
E

N
a
tu

ra
l 
G

a
s
 P

ro
d

u
c
ti

o
n

 (
to

e
)

Comparison of Iraq and Iran Natural Gas Production

Islamic Republic of Iran Natural gas Iraq Natural gas



© OECD/IEA 2011 

Iran gas

Reserves: 29 tcm (16% of world total)

Production: 200 bcm/yr  (4.5% of world)
Re-injected: 20 bcm Flared:  16 bcm

South Pars phases 1-8: about 80 bcm

Domestic demand has also grown, Iran is 
(just) a net importer of gas.

Iran claims production can reach 500 
bcm/yr by 2017.  
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Iran gas

4 South Pars LNG phases: 28 mT/yr (40 bcm)

Phases 15-24 of South Pars: 100 bcm/yr

North Pars, Lavan, Farzad B, Kish: 60 bcm/yr

May be needed for home consumption, unless:

Subsidy reform, end flaring, CCGT, energy conservation.
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Iran gas

LNG Exports:         28 mT/yr

Turkey:                   20 bcm/yr

Pakistan (IGAT 7):20 bcm/yr

Oman (Kish):         10 bcm/yr

Bahrain:                 10 bcm/yr

Sharjah (Salman):   5 bcm/yr

E/W swaps; seasonal swaps; N/S transit.
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Iraq oil

Oil in place:    390 bn bls (1966), 455 bn bls (1997)

Probable reserves:  111 bn bls (66),  216 bn bls (97)

Proven reserves: 112 bn bls (1997), 115 (2008)

143 bn bls (October, 2010)

Production (late 2010): 2.40 mb/d  (KRG shut in)

Exports: 400,000 b/d (north)

1,500,000 b/d (south)

Production (Jan 2011):  2.7 mb/d (?)



© OECD/IEA 2011 

Iraq oil

12 TSCs let in 2009 have a combined target plateau 
production of 10 mb/d by 2017

Kirkuk could be doubled to 850,000 b/d

Additional fields: E Baghdad, Nasseriyah, could be 
developed

The KRG area (currently shut in) claims it could 
produce 1 mb/d by 2015
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Iraq oil

What could go wrong?

 Political uncertainty (pending legislation)

 Internal security

 Logistic bottlenecks

Water for water-flooding

 Export capacity (pipelines, moorings) 

Global demand?
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Iraq oil

What’s realistic? 

6 mb/d in ten years: IEA (1995), Iraqi Government 
(1995), Iraqi Government (2008)

IEA in 2010 is more cautious: 6 mb/d by 2030

Some in Iraq now see at least 6 mb/d by 2015

IOCs and foreign governments have a big stake

And the world may need the oil:
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World oil production by type in the New Policies Scenario

Unconventional oil

Natural gas liquids

Crude oil: fields yet to be found

Crude oil: fields yet to be developed

Crude oil: currently producing fields
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Perhaps the real story is Iraqi gas?

Three new gas fields: target 800 mscf/d

Currently flared in the south:  700 mscf/d

Associated gas from 6 mb/d of oil: 5 bscf/d

Domestic power requirement: 2-3 bscf/d

And there is non-associated gas in KRG.

By 2020, Iraq could have 3.5 bscf/d for export:

LNG, Arab Gas Pipeline, or Nabucco.



© 2010 IBM Corporation

IFRI

Speed Bumps on the 

Road to Sustainability 

Antonio Pires Santos

Brussels – February 2011 



© 2010 IBM Corporation2

Smart Energy for a Smarter Planet

Demand for Energy...

 IEA World Energy Outlook 2010

– By 2035 global energy use grows by 36%, with non-OECD countries – led by 
China, where demand surges by 75% – accounting for almost all of the 
increase

– The use of renewable energy triples between 2008 & 2035, driven by the 
power sector where their share in electricity supply rises from 19% in 2008 to 
32% in 2035

– China & the US together account for 50% of the cumulative emission 
abatement that is needed in 2010-2035. European Union represents 8%.

– Plug-in hybrids & electric vehicles reach 39% of new sales by 2035, making a 
big contribution to emissions abatement, thanks to a major decarbonisation of 
the power sector
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Smart Energy for a Smarter Planet

Customer

Domain
Work & Asset

Domain

Grid
Operations

Domain

AMI

HAN

Portal

EV

DER

Substation
Automation

Line AutomationDMS

OMS

Grid BAO

Planning

Customer BAO

Outage

Construction

Remote Asset Monitoring

CBM

Remote Device Monitoring

Scheduling

Crew Optimization
Asset Mgt

MWF

W&A BAO

Communications

Security

Integration

Process Automation

Regulatory Compliance

BAO

BAO

BAO

Demand

Response

Enterprise 

Optimization

BAO = Business 

Analytics & Optimization• There are new ‘participants’ in the Value 

Chain that the Utility has to take into account.

• There are more applications and 

technologies to consider

• The information that an Operating Domain 

requires to increase performance is also in 

the other Domains and outside of the Utility 

itself

• OT and IT technologies are converging

• There is no one company which can cover 

all facets of a Smart Grid

• The ability to develop and maintain a 

Partner Ecosystem is key.

• Provide IT Services in a Cloud

Existing IT technologies support the convergence 

of Engineering and Business processes...
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Smart Energy for a Smarter Planet

1. Smart, 

Connected     

Devices

2. Integrated    

Communication     

Networks

3. System     

Integration     

Platform

4. Applications &     

Analytics

Instrumented

Interconnected

Intelligent 5. Presentation

… enabling a new Utility infrastructure that is 

instrumented, interconnected, and intelligent…

Distributed Resources

Smart Meters

Mobile Devices

In-Premise Devices

Substation and Grid Devices

Extranet, Office Network

Backhaul

Access Network

Neighborhood Network

Home Area Network

Application & Data Integration

Computing Infrastructure

Web, Mobile Devices and In-Premise Devices

Outage Management Systems

Distribution Management Systems

Geographic Information Systems

Customer Information Systems

Meter Data Management Systems

Work Management Systems

Systems Management
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Smart Energy for a Smarter Planet

... creating the conditions to reduce the CO2 

footprint and enabling citizens to take control of 

their consumption as they will be served by a 

end user-centric system... in a Smarter City !!
Smarter Buildings

Integrated and optimized physical and digital infrastructures 
to create cost effective and operationally efficient buildings 
and micro grids – energy, water, waste, GHG management

Homes
Energy and Water Management - Central control and connection of 

home systems - electronics and community micro grids

Appliances
Automatically adjust power 
usage based on grid status 

Vehicle Charging
Smart charging of hybrid & electric vehicles 

at home and at commercial locations

Distribution Company

Distribution management
Energy supply chain
Network operation

Electric Company

Customer account management
Time of use management
Energy management

Central
Power Plant

Meters
Digital link with power company 
to enable energy optimization 

and  time-of-use savings

Natural Resources
Energy (Coal, Oil, Gas, Nuclear, Hydroelectric, Solar, Wind, 

Geothermal, ...)

Raw / processed materials

Food

Water

Commercial and 
Government 

Buildings 

Solar and Wind 
Farms

Industrial 
Plants
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Smart Energy for a Smarter Planet

Standards

– finish the job of establishing open data standards 

for Utilities systems

Smart systems by design

– interconnectivity, intelligence, adaptability and 

security cannot be bolted on after the fact.

More collaboration

– a diverse, multi-stakeholder world requires all 

parties working closely together on a daily basis.

Policy and ethics

– come together to forge a new policy framework 

that protects the individual’s privacy and the 

community’s and Europe security of supply.

It is a journey…
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Smart Energy for a Smarter Planet

Thank you…
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Background and Scope 
 

In the EU, at least 200 gigawatts (GWs) of new and additional renewable energy sources may 

be needed by 2020. However, the existing EU power market design utilising regional/zonal 

pricing risks impeding the required rate of development to meet several EU medium-term 

carbon and energy targets. Specifically, we identified the following challenges to European 

power market designs: 

 

 Current approach to congestion within countries limits cross-border flows; 

 Regional/zonal pricing does not adequately reflect system state and does not provide 

appropriate signals to encourage investment; 

 The lack of system-wide information-sharing does not maximize the potential resources 

available and results in the inefficient incorporation of variable energy sources. 

 

Below are the major findings and implications from the studies we carried out with regards to 

the current power market design in the EU
1
: 

 K. Neuhoff (CPI Berlin), B. Hobbs & D. Newbery (Electricity Policy Research Group, 

University of Cambridge): Congestion Management in European Power Networks, 2010. 

 F. Borggrefe (University of Cologne) & K. Neuhoff: Balancing and Intraday Market 

Design: Options for Wind Integration, 2010. 

 K. Neuhoff: A Smart Power Market at the Centre of a Smart Grid, 2010. 

 K. Neuhoff, R. Boyd & T. Grau (CPI Berlin), J. Barquin & F. Echavarren (Universidad 

Pontificia Comillas), J. Bialek & C. Dent (Durham University), C. von Hirschhausen (TU 

Berlin), B. Hobbs, F. Kunz & H. Weigt (TU Dresden), C. Nabe & G. Papaefthymiou 

(Ecofys Germany) and C. Weber (Duisberg-Essen University): Renewable Electric 

Energy Integration: Quantifying the Value of Design of Markets for International 

Transmission Capacity, 2011. 

 K. Neuhoff & R. Boyd: Frequently asked questions on the international experience with 

nodal pricing implementation. 

 

Findings and Implications 
 

Through various qualitative and quantitative studies detailed below, we explore whether the 

current European power market designs foster the transition to low-carbon energy. Using an 

international comparison, we find that the approaches currently pursued across EU countries 

do not provide an effective framework for the widespread adoption of many GWs of on- and 

off-shore intermittent power:  

 

 The current structure does not make effective use of network transmission capacity, thus 

increasing costs and risking delays for renewable energy connections – see Section A; 

 It does not use improvements in wind forecasts during the day to optimise European 

system dispatch, to save costs and emissions – see Section B; 

 In addition, it does not create transparent signals about system constraints to inform 

transmission network investment decisions. 

 

We conclude that implementing an integrated market utilising a nodal or locational marginal 

pricing (LMP) approach addresses the needs. See Section C for quantitative findings and 

implications. 

                                                        
1 See www.climatepolicyinitiative.org for access to the papers. 
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A. Congestion Management in European Power Networks 
Congestion represents the situation when technical constraints (e.g., line current, thermal 

stability, voltage stability, etc.) or economic restrictions (e.g., priority feed-in, contract 

enforcement, etc.) are binding and thus restrict the power transmission between regions; 

congestion management aims at obtaining a cost optimal power dispatch while accounting for 

those constraints. 

 

The EU electricity regulator, ERGEG
2
, proposed a short-run market design based on market 

coupling and expanding market coupling to address congestion. However, the topology of the 

European power network does not follow national boundaries and significant congestion 

occurs both between and within countries. 

 

Several market designs have been explored in the past to achieve some integration of 

congestion management and balancing markets. In contrast to the EU, some areas of the US 

have adopted an approach based on locational marginal pricing (or nodal pricing – a 

description of which can be found in Section C). 

 

Table 1 illustrates how the efficiency of the system can be enhanced by integrating 

congestion management and balancing markets on a European scale. The congestion 

management requirements listed above can be addressed by integrating these markets. 

Several market design options have been explored in the past to achieve some of this 

integration, but as the table outlines, only nodal pricing demonstrated the capacity to achieve 

full integration. 

 

Table 1: Aspects of congestion management and balancing markets that benefit from 
European integration, and market design options to achieve this integration. 

 

(i) Integration 

with domestic 

congestion 

management 

(ii) Joint 

allocation of 

international 

transmission 

rights 

(iii) 

Integration 

with day 

ahead 

energy 

market 

(iv) 

Integration 

with 

intraday/ 

balancing 

market 

(v) 

Transparency 

of congestion 

management 

Bilateral 

transmission 

rights auction 

No No No No No 

Joint multi-

country 

auction of 

NTC rights 

No Yes No No No 

Multi-region 

day-ahead 

market 

coupling 

(zonal pricing) 

No (only at 

zonal level) 
Possible Yes No No 

Nodal pricing Yes Yes Yes Possible Yes 

 

                                                        
2 European Regulators’ Group for Electricity and Gas (ERGEG), www.energy-regulators,eu. 
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B. Balancing and Intraday Market Design 
Historically, balancing markets have been the only markets to provide reserve and response 

operations needed to respond to unplanned power plant outages or load prediction errors. 

Transmission System Operators (TSOs) contract in day-ahead and longer-term markets with 

generators to provide flexibility that can be called upon on short notice to balance the system. 

 

Balancing services were provided nationally, or in the case of Germany, within the region of 

the TSO. Mutual support between operating regions was restricted to emergency situations, 

such as unexpected power plant failures, and not remunerated (only energy that was 

provided had to be returned). 

 

In recent years, renewable energy and newly installed wind power have prompted additional 

demand for reserve and response operations. This demand arose predominantly due to the 

uncertainty of day-ahead forecasts for renewable feed-ins. This trend will continue as EU 

member states increase the deployment of wind power and other intermittent renewable 

energy sources to deliver the 20% renewable target formulated in the European Renewables 

Directive of 2009.  

 

To meet this additional demand for reserve and response operations, intraday and balancing 

markets need to be adjusted to allow the TSOs to appropriately respond to increased 

uncertainty. 

 

After comparing different EU power market designs, we determined that a nodal pricing 

approach provides appropriate price signals for the economic design and evaluation of power 

grids, encourages the effective use of transmission capacity and improved interfaces between 

onshore and offshore networks, even between regions.  

 

Table 2: The following table summarises how different market design options allow for 
intraday optimisation of the power system in the presence of wind power, and how they 

perform against criteria used for their evaluation. 

 

Dispatch 
adjusted 

during day 

Balancing 
requirements / 

provision 
adjusted during 

day 

Flexible use 
of individual 
conventional 

power 
stations 

International 
integration of 

intraday / 
balancing 
markets 

Integration 
of demand 

side 
response 
services 

Effective 
monitoring of 

market 
power 

possible 

UK system 

 

     

German 
system 

      

Nordpool 
      

Spanish 
system 

      

Nodal 
pricing 
system 

      

 

 

 

 

    

 

 

 

 

 

 

 

  

 

   

 

 

 

 

 

 

N/A 

N/A 

N/A 
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C. Quantification of Nodal Pricing 
We compared two market designs across Europe to explore how renewable integration is 

impacted: (i) an optimized and traditional approach of implicit auctions of transmission 

capacity between nationally defined price zones; and (ii) a nodal pricing approach. 

 

While other research papers
3
 have discussed the various merits of nodal over zonal pricing 

regimes, the purpose of our paper was to quantify the benefits in terms of cost savings and 

increased transmission utilisation in the EU (ENTSO-E operating region). To that end, teams 

in Madrid and Dresden
4
 modelled the power grid operating under traditional pricing zones 

with varying levels of wind penetration, and compared various system metrics (including 

power transfers and prices) with those from a nodal price approach. 

 

Qualitative and Quantitative Results 
The simulations using the Dresden and Madrid methods confirmed qualitative results from 

previous studies. 

 

Zonal-national boundary variations. The calculations show that under a nodal pricing 

structure, price zones do not match country borders and change depending on the 

amount of wind output. The implication is that zonal pricing methodologies do not capture 

the physical reality of the grid.  As a result, there is an incentive for TSOs to limit international 

flows to avoid domestic congestion.  Maintenance of artificial zonal prices creates 

considerable redispatch costs and gaming opportunities. 

Congestion dynamics under varying wind scenarios. The variation in distribution of 

congestion under different wind scenarios suggests that pricing zones have to be very 

small if congestion within zones is to be limited, illustrating the need for nodal pricing.  

 

The nodal pricing simulations illustrated that congestion – and price – patterns vary 

considerably between wind scenarios. This suggests that approaches that aim to define price 

zones within countries are not suitable to address internal congestion, as the zones would 

either have to vary (impractical for contracting purposes), or be small (equal to nodal pricing).  

 

Furthermore, the quantitative differences in the model between a nodal pricing regime and the 

current EU system were as follows: 

 

International transfers. The nodal pricing approach leads to an increase of up to 34% in 

international MW transfers between countries compared to the current EU model, 

depending on wind power penetration. This means that the existing network capacity can 

adequately accommodate large volumes of intermittent energy sources. In both models, the 

sum of all cross-border transfers reaches 43 GW at maximum wind output. 

Cost savings. Annual savings of system variable (mainly fuel) costs under a nodal 

pricing structure range from €0.8 - €2.0 billion depending on the penetration of wind 

power. This represents an average of 1.1% - 3.6% of operational costs
5
. These results are in 

line with empirical values from the USA and the results of a simulation model for a small-scale 

network. 

Country level marginal prices. Weighted marginal prices are lower under a nodal 

pricing regime in 60% to 75% of EU countries. Real-time congestion mitigation measures 

such as wind spilling, load shedding and power plant re-dispatching are relatively costly 

options, the uses of which are minimized under a nodal approach.  

                                                        
3 Schweppe et al. (1988) and Hogan (1992 - Contract Networks for Electric Power Transmission, J. Reg. Econ 4 (3). 
4 Madrid Universidad Pontificia Comillas and Dresden University of Technology. 
5 These do not include possible savings in unit commitment costs such as start-up and minimum run costs. 
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Le savoir technologique = brevets et savoir-faire

• Un brevet est un titre de propriété industrielle délivré par un état 

conférant sur son territoire, à son titulaire, un monopole 

d'exploitation de 20 ans sur l’invention protégée (revendications 

ou “claims”).

• Ce monopole est la contrepartie de la publication de la demande 

du brevet qui, une fois venu à terme ou abandonné, fera alors 

partie du domaine public et sera librement exploitable par tous. 

• A contrario, le savoir-faire est un procédé protégé par le secret et 

rendu non accessible, sans aucune limitation dans le temps.

• Les transferts de technologies impliquent, le plus souvent, à la fois 

des brevets et du savoir-faire.
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Le constat : une réalité disparate

• Il n’existe pas de brevet unifié au plan mondial mais des brevets 

nationaux, soumis aux droits nationaux.

• Aux USA est brevetable tout ce qui est utile ou presque.

• Dans l’Union Européenne :

– le système est plus restrictif (pas de brevet de méthode) 

– pas de brevet communautaire unifié comme en matière de 

marques

– mais une convention unifiant la procédure de délivrance 

(Convention de Munich sur le brevet européen dite CBE)

– un projet de système juridictionnel unifié est en cours 



www.hoganlovells.com
4

1045326

Le constat : les brevets forteresses

• Les entreprises inventives ont toujours possédé des brevets et 

des savoir-faire pouvant recevoir des applications autres que 

celles correspondant à leurs domaines d'activité.

• Autrement dit, des inventions en dehors du cœur de leurs métiers 

et, donc, en dehors de leurs marchés.

• Pendant plus d’un siècle, elles n’en ont jamais rien fait. 

• Les applications non exploitées sont ainsi restées dans leurs 

tiroirs, les brevets étant alors considérés comme des murs de 

défense et non comme des instruments de partage.
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L’émergence récente du “licensing” ou le partage 

intéressé du savoir

• Le développement du “licensing”, autrement dit la possibilité de 

générer des flux financiers importants à partir d'une exploitation 

partagée du savoir (brevet et savoir-faire), remonte aux années 

1980.

• L’exploitation du savoir est, dans ce cadre, financièrement 

intéressée. 

• La licence donne, en effet, lieu à rémunération ou à des 

avantages commerciaux sous des formes contractuelles multiples. 
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Les limites du “licensing”

• L’exploitation par le licencié ne doit pas porter préjudice à l’activité 

du concédant bailleur de licence. 

• Elle ne peut donc pas couvrir :

– le même domaine d'application

– le même territoire

– le même marché

– une technologie totalement nouvelle, dite technologie de base, 

à l’exception, cependant, des technologies brevetées devenant 

des standards (DVD, téléphonie 3G, etc.) pour lesquelles la 

concession de licences est, dans l’Union Européenne comme 

aux USA, rendue obligatoire du fait des règles de concurrence. 
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Les avantages procurés

• Le licencié accède à une technologie dont il a besoin et qu’il ne 

possède pas.

• Le concédant, lui, reçoit une contrepartie financière utile au 

financement de sa recherche.

• Il bénéficie, de plus, des améliorations que le licencié va apporter 

à la technologie donnée en licence (licences croisées).

• Le “licensing” permet aussi d'entreprendre des projets lourds en 

consortium (infrastructures, énergie, recherches pétrolières ou de 

gaz, constructions de centrales EPR et autres...).
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Le fulgurant développement du “licensing”

• IBM a été la première entreprise internationale qui a résolument 

mis en oeuvre une politique de “licensing”.

• De constructeur de hardware dans les années 1975, IBM est 

aujourd’hui éditeur de software et prestataire de services. 

• Les revenus tirés de ses licences sont considérables et se 

chiffrent en milliards de dollars. 

• En seulement 20 ans, le “licensing” a considérablement 

transformé la culture des entreprises. 
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Le fulgurant développement du “licensing”

• De : “si tu touches à mon brevet, je tire... ”, on est passé à : “dis-

moi si mon brevet t’intéresse et combien tu paies...”

• Ce mode d'exploitation du savoir est classique, parfaitement 

maîtrisé et très bien enseigné.

• Les praticiens du monde entier sont regroupés au sein d’une 

organisation “non profit” dénommée Licensing Executive Society 

International (LES).
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Le constat : la planète en péril

• Les émouvantes images de la planète bleue prises depuis 

l'espace, ajoutées aux appels des scientifiques, ont fini par 

sensibiliser les opinions et tous les hommes de bonne volonté.

• La nécessité de préserver la planète via le développement 

durable relève aujourd'hui de la conscience quasi universelle.

• Cette prise de conscience s'est développée en parallèle avec les 

changements culturels profonds des entreprises innovantes. 
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Réaction : création d’institutions dont l’ICTSD

• La prise de conscience a donné le jour à de nouvelles institutions 

dont la plus importante est l'ICTSD (International Centre for Trade 

and Sustainable Development).

• Il s’agit d’un partenariat regroupant 123 institutions actives dans 

37 pays, fondé à Genève en 1996. 
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Réaction : création d’organisations, dont le 

WBCSD

• Le WBCSD (World Business Council for Sustainable 

Development) ou Conseil Mondial des affaires pour le 

développement durable.

• Il s’agit d’une coalition regroupant 190 entreprises internationales, 

fondée à Genève en 1995 par la fusion du Business Council for 

Sustainable Development et du World Industry Council for the 

Environment.
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Le WBCSD

• Dispose d'un réseau régional de 55 organisations partenaires, 

dont les 2/3 sont dans les pays émergents.

• Sont membres : General Motors, DuPont, 3M, Deutsche Bank, 

Coca-Cola, Sony, Caterpillar, BP, Shell, Lafarge...

• Certes, la présence de pétroliers suscite critiques et ironie de la 

part des écologistes poètes et naturalistes mais, si la poésie est 

respectable et la nature enchanteresse, le monde réel, lui, a 

besoin de pétrole, de gaz et d'électricité.
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Les domaines de préoccupation du WBCSD

• l'énergie

• le climat 

• l'eau

• l'efficacité énergétique dans le bâtiment

• la biodiversité

• l'équilibre écologique

• la croissance économique

• le rôle des affaires dans la société

• le progrès social
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De nouveaux outils pour le partage non intéressé 

du savoir sans contrepartie immédiate

Les “patent pledges” ou plateformes :

Il s’agit là d’une très importante évolution qui, sans être magique, 

démontre que la prise de conscience au sein des grandes 

entreprises mondiales va au-delà des discours et s’accompagne 

d’une volonté nouvelle de mieux faire. 
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L’Eco-Patent Commons

• Conduites par le WBCSD

• IBM, Nokia, Sony et Pitney Bowes ont créé une plateforme 
permettant la mise en commun de brevets.

• Potentiellement bénéfiques pour l'environnement, toutes les 
entreprises intéressées ont accès gratuitement à la plateforme. 

• Il peut s'agir d'inventions permettant :

– l'économie d'énergie

– la prévention de la pollution

– le recyclage des matériaux

– la conservation de l'eau

– la réduction des matières dans les processus industriels de 
fabrication
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L’Eco-Patent Commons

• Ces brevets peuvent se révéler fort utiles à la résolution de 

problèmes industriels et donc être propices à l'économie durable.

• Le lien avec l'environnement peut être direct ou indirect.

• La plateforme est ouverte sans aucune formalité ni obligation 

d'inscription ou de déclaration.
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L’Eco-Patent Commons

• Il s'agit d'un instrument à long terme.

• Une centaine de brevets sont, à ce jour, accessibles.

• La liste est publiée sur le site du WBCSD.

• Nul doute que la liste va s’allonger.

• Ce n'est pas la solution miracle.

• Mais cette approche nouvelle est une fulgurante révolution dans 

l'univers des brevets.
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La limite du système

• Comme c’est le cas pour le “licensing” intéressé, les brevets mis 
en commun ne peuvent, par définition, pas être des brevets de 
base.

• En effet, les entreprises innovantes ne vont pas se tirer une balle 
dans le pied en mettant en commun des inventions essentielles à 
leur développement sans aucune contrepartie.

• Les brevets rendus accessibles ne peuvent qu’être des brevets 
secondaires dans des domaines technologiques déjà anciens.

• Le partage est ainsi possible pour l'énergie solaire ou éolienne, le 
traitement de l'eau...
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La limite du système

• Le partage sans contrepartie est donc impossible pour les 

technologies nouvelles et de pointe : 

– batteries pour voitures électriques

– biotechnologie

– chimie synthétique

– nanotechnologies

• Rappelons toutefois que le monopole d'exploitation des brevets 

est limité dans le temps.

• Et que, si 20 ans est une longue période à l'échelle individuelle, 

elle est bien peu de chose à l'échelle de l'humanité.
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Les transferts de technologies dans les pays 

émergeants

• Ils ne sont possibles que dans des pays disposant :

- d'un corpus législatif et réglementaire cohérent 

- d'un système judiciaire indépendant et fiable, protégeant les 

titulaires de droits (aucune entreprise de biotechnologie n’ira 

développer des partenariats en Inde, le piratage du savoir 

technologique étant alors aussi prévisible que totalement 

incontrôlable).

• Cette réalité du moment n'est cependant pas figée.

• On a ainsi vu en quelques années la Chine se doter de lois et d'un 

système judiciaire qui, sans être idéal, est, disons, maîtrisable.  

• Il est vrai que l'OMC a beaucoup œuvré pour qu'il en soit ainsi...
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Le principe de réciprocité

• La Chine n’a en fait pas eu d’autre choix que de se doter des 

outils légaux nécessaires. 

• Durant les 30 dernières années, la Chine a eu grand besoin que 

les entreprises étrangères investissent sur son territoire en 

apportant avec elles leurs technologies et leurs procédés.

• Dans de multiples secteurs stratégiques pour elle, comme la 

construction aéronautique, la construction automobile, 

l’informatique, l’électronique, l’énergie, etc.

• Sans loi et sans système judiciaire approprié, les entreprises 

disposant de savoirs technologiques ne seraient tout simplement 

pas venues.
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Une évolution fulgurante

• Bien des évolutions technologiques, juridiques et politiques se 

sont produites pendant les 20 dernières années, dont l’Ifri a suivi 

et analysé toutes les étapes. 

• La globalisation, fruit de la révolution informatique, est sans aucun 

doute la principale transformation du XXe siècle.

• Mais, contrairement à ce qui est trop souvent affirmé, elle 

contribue à ouvrir le regard des hommes vers le reste du monde.

• Elle décloisonne culturellement des millions de gens en les 

rendant curieux de ce qui se passe ailleurs.
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Des progrès à venir

• Nul doute que des progrès considérables – voire même 

impensables – vont s'accomplir dans les décennies à venir en 

matière d'économie durable.

• L'optimisme n'est pas nécessairement l'opium des sots.
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Des progrès à venir

• Les subventions accordées au profit de la recherche, 

• les avancées considérables qui ont été faites au plan 

technologique au cours des dernières décennies,

• les progrès faits dans la gestion des droits 

– dans le cadre de licences intéressées, 

– dans le cadre de plateformes libres d'accès

constituent une réalité tangible suffisante pour rendre ce 

sentiment raisonnable.



www.hoganlovells.com
26

1045326

Conclusion

Le partage du savoir technologique avec contrepartie est une 

réalité dans de très nombreux domaines industriels.

Le partage du savoir technologique sans contrepartie au profit 

d’une économie durable est embryonnaire et ne pourra qu’être 

marginal ; sa progression est cependant inexorable. 

Beaucoup de progrès technologiques vont continuer de 

s’accomplir à bref délai mais nul doute que les situations 

géopolitiques continueront d’en régler le partage de façon très 

inégale durant encore très longtemps. 

MERCI DE VOTRE ATTENTION
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Questions 
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The Bumpy Road to Sustainability 
	  
Remarks	  By	  Alan	  Meier*	  
Lawrence	  Berkeley	  National	  Laboratory	  	  	  akmeier@lbl.gov	  
Brussels,	  9	  February	  2011	  
	  
	  
	  
I	  want	  to	  focus	  on	  the	  theme	  of	  this	  event:	  the	  bumpy	  road	  to	  sustainability	  and	  
answer	  the	  question	  posed	  in	  the	  title	  to	  my	  talk	  along	  the	  way.	  
	  
I	  have	  selected	  two	  charts	  to	  illustrate	  the	  kinds	  of	  speed	  bumps	  that	  we	  will	  
encounter	  on	  the	  road	  to	  a	  sustainable	  energy	  economy.	  
	  
The	  first	  figure	  shows	  the	  trends	  of	  per-‐capita	  electricity	  use	  in	  the	  United	  States	  
and	  two	  states	  within	  it.	  	  The	  chart	  follows	  electricity	  use	  per	  person	  over	  50	  years.	  
For	  comparison,	  California’s	  per	  capita	  electricity	  use	  is	  nearly	  the	  same	  as	  France’s.	  
	  

	  
Until	  1975,	  all	  three	  regions	  more	  or	  less	  followed	  the	  same	  trend	  and	  nearly	  the	  
same	  amounts,	  that	  is,	  growing	  at	  several	  percent	  per	  year.	  	  But	  around	  1975,	  
California’s	  electricity	  use	  “took	  a	  right	  turn”	  and	  remained	  virtually	  constant	  for	  the	  
last	  40	  years,	  even	  through	  some	  periods	  of	  spectacular	  economic	  growth	  
(remember	  Silicon	  Valley?).	  	  	  Of	  course,	  absolute	  electricity	  consumption	  has	  
increased	  simply	  because	  California’s	  2011	  population	  is	  far	  larger	  than	  in1975.	  	  	  
	  

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
*	  I	  would	  like	  to	  thank	  Danny	  Parker	  for	  his	  valuable	  contribution	  of	  data	  (and	  the	  
figure).	  
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Meanwhile,	  the	  per-‐capita	  electricity	  use	  in	  the	  state	  of	  Texas	  had	  a	  very	  different	  
trajectory.	  	  	  It	  continued	  to	  rise	  for	  two	  decades	  after	  California	  made	  its	  right	  turn.	  
There	  is	  no	  simple	  reason	  for	  the	  difference—which	  is	  another	  way	  of	  saying	  that	  
understanding	  the	  determinants	  of	  electricity	  use	  is	  hard—but	  they	  certainly	  
include	  absence	  of	  energy	  efficiency	  policies,	  industrial	  restructuring,	  and	  much	  
lower	  electricity	  prices.	  
	  
Now,	  California’s	  policymakers	  are	  busy	  engineering	  the	  second	  right-‐hand	  turn	  in	  
electricity	  use	  in	  order	  to	  meet	  the	  state’s	  climate	  targets.	  	  These	  efforts	  are	  
occurring	  with	  the	  support	  of	  its	  citizens	  who	  recently	  voted	  overwhelmingly	  to	  
continue	  the	  state’s	  emissions	  policies	  and	  targets.	  A	  downturn	  in	  electricity	  use	  has	  
already	  occurred	  but	  we	  can’t	  be	  sure	  how	  much	  of	  this	  is	  a	  result	  of	  the	  recession	  
or	  from	  the	  efficiency	  policies	  beginning	  to	  “bite”.	  (Indeed,	  this	  is	  a	  global	  
phenomenon	  and	  I	  will	  be	  watching	  the	  national	  statistics	  of	  many	  countries	  and	  
regions	  to	  see	  if	  the	  “depression”	  in	  energy	  use	  continues	  after	  the	  economy	  
rebounds.)	  
	  
This	  performance	  is	  nothing	  to	  brag	  about	  outside	  of	  the	  USA	  because	  some	  
European	  countries	  have	  out-‐performed	  California,	  both	  in	  levels	  of	  consumption	  
and	  rates	  of	  increase.	  Denmark	  has	  kept	  total	  CO2	  emissions	  virtually	  constant	  for	  
over	  30	  years.	  	  
	  
Is	  this	  “second	  right	  turn”	  that	  I	  described	  realistic	  for	  California?	  	  For	  Texas?	  	  For	  
Europe?	  	  I	  honestly	  don’t	  know.	  	  On	  the	  other	  hand,	  I	  can	  show	  you	  what	  the	  
trajectory	  towards	  a	  sustainable	  outcome	  might	  look	  like.	  	  	  
	  
My	  second	  figure	  shows	  the	  electricity	  use	  of	  a	  single	  house	  in	  Florida	  over	  21	  years.	  	  
This	  is	  the	  Parker	  Family’s	  home	  in	  Cocoa	  Beach,	  Florida.	  	  
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It	  is	  a	  complicated	  chart	  so	  let	  me	  explain	  the	  main	  features.	  
	  

-‐ x-‐axis	  is	  time,	  y-‐axis	  is	  	  kWh/month	  
-‐ near	  the	  top	  of	  the	  chart,	  the	  straight,	  dashed,	  red	  dashed	  line	  with	  FPL	  is	  the	  

average	  monthly	  consumption	  of	  residential	  customers	  served	  by	  that	  utility,	  
Florida	  Power	  and	  Light.	  	  This	  14,000	  kWh/year	  is	  significantly	  higher	  than	  
the	  US	  average	  of	  about	  11,000	  kWh/year.	  

-‐ The	  red	  dots	  show	  monthly	  consumption.	  	  They	  fluctuate	  wildly	  because	  of	  
extra	  electricity	  used	  during	  the	  summer	  	  

-‐ The	  green	  line	  is	  a	  moving	  average	  of	  electricity	  use.	  	  A	  moving	  average	  of	  the	  
last	  12	  months,	  smoothing-‐out	  the	  fluctuations.	  (I	  suggest	  you	  focus	  on	  this	  
green	  line)	  

-‐ The	  labels	  in	  the	  color	  light	  green	  are	  conservation	  measures	  
-‐ The	  orange	  labels	  refers	  to	  solar	  measures	  
-‐ 	  The	  blue	  labels	  refers	  to	  changes	  in	  demand	  

	  
When	  Mr.	  Parker	  moved	  into	  the	  house	  in	  1989,	  he	  and	  his	  wife	  used	  roughly	  
10,000	  kWh/year.	  	  (By	  coincidence	  that’s	  also	  the	  national	  average	  residential	  
electricity	  use.)	  	  	  
	  
Over	  the	  next	  20	  years,	  Mr.	  Parker	  began	  installing	  conservation	  measures.	  	  You	  can	  
see	  them:	  

-‐ added	  insulation	  to	  the	  ceiling/roof	  
-‐ Sealed	  ducts,	  that	  carry	  heated	  and	  cooled	  air	  
-‐ A	  Whole-‐House	  Fan	  	  
-‐ A	  new	  refrigerator	  
-‐ A	  “white”	  roof	  to	  reflect	  sunlight	  
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-‐ new	  air	  conditioner	  in	  1993	  
-‐ Solar	  water	  heating	  and	  a	  PV-‐powered	  pump	  to	  filter	  the	  swimming	  pool	  
-‐ CFLs	  installed	  throughout	  

	  
Then	  the	  babies	  arrived:	  	  first	  Sarah,	  then	  Wade.	  
	  
In	  1998,	  they	  added	  about	  45	  square	  meters	  of	  floor	  area	  (about	  25%	  increase	  in	  
floor	  area).	  
	  
In	  2005	  the	  children	  convinced	  their	  father	  to	  buy	  a	  DVR	  and	  flat	  screen.	  
	  
In	  2006,	  an	  energy	  feedback	  device	  was	  installed	  (though	  it	  wasn’t	  clear	  if	  anybody	  
besides	  Mr.	  Parker	  could	  understand	  it).	  	  
	  
Finally,	  in	  2009,	  the	  Parkers	  installed	  a	  Photovoltaic	  system.	  
	  
In	  2010,	  Mr.	  Parker	  replaced	  the	  refrigerator	  again.	  
	  
In	  summary,	  the	  Parker’s	  house	  cut	  their	  energy	  use	  through	  efficiency	  
improvements	  by	  about	  50%,	  and	  then	  eliminated	  the	  remaining	  50%	  by	  installing	  a	  
PV	  array.	  	  	  Actually,	  he’s	  exporting	  electricity	  now	  because	  the	  new	  refrigerator	  
saved	  so	  much	  more	  electricity	  (and	  his	  PV	  is	  now	  oversized).	  	  This	  house	  was	  in	  no	  
way	  special	  and	  yet	  through	  choice	  of	  appliance,	  equipment	  and	  components,	  it	  was	  
able	  to	  reach	  zero	  energy	  through	  using	  both	  efficiency	  and	  renewable	  energy.	  
Arguably,	  many	  millions	  of	  households	  around	  the	  world	  could	  reach	  similar	  results,	  
taking	  into	  account	  different	  cultural	  and	  climatic	  differences.	  
	  
This	  chart	  tells	  us	  much	  more.	  	  I	  don’t	  have	  time	  to	  explore	  all	  of	  the	  features	  and	  
implications	  but	  here	  are	  some.	  
	  

1. The	  progress	  of	  the	  Parker	  household	  towards	  net	  zero	  electricity	  
consumption	  is	  bumpy.	  	  More	  puzzling,	  the	  fluctuations	  in	  	  energy	  use	  don’t	  
seem	  to	  correspond	  to	  the	  conservation	  measures	  (or	  at	  least	  not	  always).	  
Policymakers	  will	  need	  better	  evaluation	  tools	  to	  monitor	  progress	  towards	  
their	  goals.	  

	  
2. Many	  conservation	  measures	  are	  required	  to	  significantly	  reduce	  electricity	  

use.	  	  Policymakers	  must	  think	  comprehensively	  about	  efficiency.	  
	  

3. Some	  of	  the	  bumps	  are	  good:	  the	  birth	  of	  two	  kids	  seemed	  to	  raise	  electricity	  
use.	  	  That’s	  not	  really	  a	  surprise,	  but	  we	  shouldn’t	  forget	  this	  connection.	  	  (On	  
the	  other	  hand,	  per-‐capita	  electricity	  use	  fell	  50%	  .)	  Policymakers	  need	  to	  
make	  allowances	  for	  the	  good	  bumps.	  

	  
4. Homes	  often	  grow	  in	  size.	  	  This	  one	  increased	  roughly	  25%.	  	  Nevertheless,	  

we	  don’t	  see	  much	  increase	  in	  electricity	  use.	  	  That’s	  because	  Mr.	  Parker	  was	  
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careful	  in	  the	  design	  and	  construction	  of	  the	  addition.	  	  Policymakers	  need	  to	  
target	  renovations	  as	  well	  as	  new	  construction.	  

	  
5. Major	  appliances,	  such	  as	  the	  refrigerator,	  needed	  to	  be	  replaced	  twice	  

during	  the	  20	  year	  period.	  	  This	  means	  that	  policymakers	  may	  get	  two	  
opportunities	  to	  improve	  the	  efficiency	  of	  the	  appliance	  stock	  on	  the	  path	  
towards	  zero	  net	  energy.	  	  We	  must	  also	  expect	  to	  visit	  each	  home	  many	  times.	  

	  
6. In	  summers,	  electricity	  consumption	  still	  exceeds	  available	  supply;	  thus	  we	  

will	  need	  to	  take	  into	  account	  peak	  consumption	  as	  well	  as	  average.	  
	  
Here	  in	  Brussels,	  it	  may	  be	  difficult	  to	  imagine	  the	  transformation	  that	  must	  occur	  in	  
order	  to	  achieve	  our	  emissions	  targets	  by	  2030	  (and	  beyond),	  but	  the	  Parker	  
household	  gives	  a	  realistic	  portrait	  of	  the	  steps—both	  forwards	  and	  backwards—
that	  could	  make	  it	  happen.	  	  Surely	  if	  	  the	  Parker	  household	  can	  achieve	  this,	  then	  so	  
can	  the	  households	  of	  Monsieur	  Dupont,	  Señora	  Gomez,	  and	  Herr	  Schmidt.	  
	  
Of	  course	  we	  can	  argue	  that	  this	  home	  is	  not	  a	  fair	  example	  and	  that	  we	  ignored	  the	  
energy	  use	  of	  their	  cars,	  and	  the	  new	  households	  soon	  to	  be	  created	  by	  those	  
children	  Sarah	  and	  Wade.	  	  These	  are	  all	  valid	  objections	  but	  I	  think	  they	  don’t	  
detract	  from	  the	  larger	  conclusion	  that	  a	  combination	  of	  vigorous	  conservation	  
measures	  and	  appropriate	  use	  of	  renewable	  sources	  can	  achieve	  some—if	  not	  all—
of	  our	  climate	  mitigation	  goals.	  
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Carbon Capture and Storage: 
Still in the Starting Blocks?

9 February 2011

Juho Lipponen

Head of Unit, Carbon Capture and Storage

International Energy Agency
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International Energy Agency

 Created in 1973

 Currently 28 Member 
Countries

 Goals:

 energy security

 environmental 
protection

 economic growth

 Activities:

 co-ordinates efforts to ensure energy 
security

 compiles energy statistics

 conducts policy analysis

 reviews energy policies & programs

 convenes, mobilizes science & 
technology experts

IEA countries
OECD countries, but not IEA members
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CONTENTS

1. What role does CCS play?

2. Is CCS happening?

3. What are the challenges for its 
deployment?
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WHAT IS CCS?

Alstom

Maersk Gassco

Carbon Capture and Storage is a group of technologies and 
applications that enable:

Power plants, steel, cement, refineries,

gas processing etc.

Depleted oil and gas fields, saline 

aquifers, EOR, ECBMR etc.

Trucks, ships, pipelines

Vattenfall

1. Capture of CO2 from 
large point sources

2. Its transport

3. Storage of CO2 in 
geological formations
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TOWARDS 450ppm: CCS PART-SOLUTION

1. CO2 emissions from energy 
must be halved

2. CCS plays a significant role in 
the low-carbon mix

3. Deployment is very 
challenging

4. ... And CCS is not only about 
power
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CO2 IS CAPTURED AND STORED 
AS WE SPEAK…

Sleipner 1Mt Snohvit 0,7Mt

Weyburn >2,3Mt

In Salah 1,2Mt Rangely 1Mt

Five large-scale projects are 

successfully storing CO2
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… AND MORE IS PLANNED

70+ integrated large-scale projects in 

various stages of development

Source: 
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So, we know CCS has enormous 
potential and technologies 
exist...

...but what’s holding back the 
wider deployment?
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Challenges I:
SETTING STRATEGIC DIRECTION

 Making firm decisions corresponding to the 
scale and urgency of action required to 
address climate change

 Improving understanding of CCS and its role 
within the broader technology portfolio

 More attention on industrial CCS applications
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Challenges II:
CREATING INCENTIVES

 Accelerating financing by industry and governments for 
large-scale demonstration

 Creating incentives for commercial-scale deployment

 Creating mechanism for financing CCS in non-OECD 
countries
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Challenges III:
UNDERSTANDING CO2 STORAGE

 Developing common methodology to estimate storage 
capacity 

 Improving data on global/regional/national storage 
capacities

 Clarifying responsibilities for long-term liability

 Alleviating public concerns

IEA GHG, GCCSI
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Challenges IV:
COMPLETING REGULATION

 Many (OECD) countries have implemented, or 
are in process of implementing, legal & 
regulatory frameworks

 Completing frameworks in many parts of the 
world, especially in key non-OECD countries

 Dealing with outstanding international legal 
issues e.g. ratification of the London Protocol 
and OSPAR amendments
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Challenges V:
IMPROVING TECHNOLOGY & 
INFRASTRUCTURE
 High capital and operating cost with today’s capture 

technology

→ But how different is this from other new energy 
technologies?

 Improving knowledge of true cost of storage

 Accelerating progress in pipeline infrastructure planning
and coordination

Alstom Vattenfall
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ARE WE STILL IN
THE STARTING BLOCKS?

No, because we have technology, and 
regulation starting to emerge

Yes, because we lack drivers and 
incentives for large-scale deployment

Moving forward:

Policy decisions, cooperation, 

risk-sharing and risk-taking
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Thank you! 

juho.lipponen@iea.org

+33 1 40 57 66 80

www.iea.org/ccs

mailto:Juho.lipponen@iea.org
http://www.iea.org/ccs
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A look back at Cancun: 

“top-down” versus “bottom-up”
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The way to Cancún: thorny

 Ambiguity of whether Parties could build on the main elements of 
the Copenhagen Accord

 Parallel negotiations in two tracks (Long-Term Cooperative Action 
track and Kyoto Protocol track)

 This situation let to continued uncertainty over the future of
 the Kyoto Protocol,
 the international carbon market, and 
 more broadly, the multilateral process. 

While this led to low expectations of tangible outcomes from 
COP16/CMP6, a failure to produce substantive results would 
have risked further loss of confidence in the UNFCCC process
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Cancún: Successes…

 Cancún has put the UNFCCC negotiations back on track.
 The essential elements of the Copenhagen Accord have been 

brought back into the UNFCCC framework.
 Notably, the 2°C goal has been enshrined under the UNFCCC.

 Reassurance of carbon markets.
 Little progress on deciding the future of the Kyoto Protocol, but 

its flexible mechanisms (at least CDM) could continue even in the 
absence of a second commitment period. 

 New market-based mechanisms are being considered. 

 Signs of trust. 
 The Mexican presidency was praised for excellent diplomacy and 

negotiation skills, which helped to build trust between parties 
and achieve consensus.

 Progress for UN procedures? 
 The treatment of the Bolivian objection may redefine 

‘consensus’ in international negotiations and help overcome 
some future stalemates.
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Cancún:…and disappointments

 No decision on legal form going forward.
 Mitigation targets (of developed and developing countries) and 

financial support were formally taken note off but remain 
unbinding and often unspecified.

 Lots of work ahead. 
 Although decisions on many issues were agreed upon, the 

wording is often very vague.
 Cancún thus marks the start of a very busy and challenging year 

to set up institutions and modalities related to REDD+, financing, 
adaptation, MRV, technology and CDM reform.

 Crunch issues still on the table. 
 Crunch issues including the legal form of the future climate 

agreement and the fate of the Kyoto Protocol are still up for 
debate.
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Bottom line: top-down and bottom-up

 Cancún restores trust in the top-down approach.
 Important because of characteristics of climate change issue and 

because the public considers this issue through the UN process.

 Bottom-up action essential. 
 In the aftermath of Copenhagen, countries focused on domestic 

action, in line with the new paradigm of green growth. 
 Cancún illustrates once again the importance of near-term 

concrete action to ensure that the long-term targets supported 
in the lengthy negotiations can actually be met.

 The Cancún agreements mark a step forward
 The failure of the process would not have stopped the growth in 

bottom-up action, but would have had significant implications 
regarding the credibility of dealing seriously with this issue.

…lots of work ahead within UNFCCC & needs to be complemented to 
bring the world on a low-carbon growth pathway!
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What next?

“Cancún has significantly expanded the menu of climate 
implementation and resources available to countries under 

the United Nations…The imperative to act is now.” 

UNFCCC Executive Secretary Christiana Figueres



Thank you!
barbara.buchner@CPIVenice.org

www.climatepolicyinitiative.org

mailto:barbara.buchner@CPIVenice.org�
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Transport evolution by type in the last 25 years

Freight Transport Evolution by Type of Transport 
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Annual road transport fatalities

Source : EEA
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Greenhouse Gas Emissions by Sector from 90’s to 2030
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Cooperative work between politics, industrials, suppliers regions, 
consumers to develop efficient solutions

Sustained international multistakeholders approach (business, 
associations, institutions) in EU technological platforms (ERTRAC, 
EPOSS, EURELECTRIC, MANUFUTURE, 
ERANET,WATERBORNE…)

Goals : 

- Stimulate effective public and private parternship in Transport

- Provide a strategic vision for the Road Transport sector with 
respect to Research and Development

- Ensure the timely delivery of sustainable solutions of World’s 
Research and Development capacities through financing schemes

Politics and R&D cooperation 
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Challenges ahead:

Electrification of road transport (nobody believed in 
cars at the beginning of XXth century…): a 
(r)evolution in progress to be sustained.

Multimodal solutions: optimize each mode of 
transport

Integration but not opposition between public and 
private transportation

Competitiveness and emerged markets 
competitors.

Reliability of transports mode and industry: 
logistics, supply chain
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Passager Demand projections for the EU-25

Passenger Transport activity in Gpkm
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Freight demand projections for the EU-25

Freight transport activity in Gtkm
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Modal split of freight transport in EU 27, 1990-2030
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Road transport/ Internal Combustion Engine : Has 
improved and yet … room for improvement

Progress :

- Pollution divided by 20% in 20 year

- Over 30 years : +20% of power

+ 40% acceleration

- 40% consumption

- Improvement :    + 50% minimum
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LIGHT VEHICLES: What kind of powertrain in 2030 ?

Peak

Oil

Green

Growth

Multi

Polar

Growth

First

Peak Oil  High Hybrid fitment rates because fuel economy is key 

Green Growth  Regulation & infrastructure pushing EVs & Hybrids

Multi Polar World  Mixed of 2 different markets becoming a reasonable forecast

Growth First  Low EV fitment rates, only rationales push other Hybrids
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2020 World Electrical Systems market
Source: PTS Databook & MTP

Release October 2010

Products Market Size 
2010 (M€)

Market Size 
2015(M€)

Market Size 
2020 (M€)

CAGR 
10-20

Alternator 2 964 3 402 2 554 -1%

Starter 1 803 1 763 1 240 -4%

Stop-Start (ReStart) 101 525 684 21%

Stop-Start (iStARS) 49 243 454 25%

EEM 12 V S/S 61 261 310 18%

Total Conventional 4 977 6 194 5 242 0,5%

Mild e-Motor 115 620 1 840 32%

Mild Power Elect 239 1 160 3 815 32%

HEV/EV e-Motor 809 2 900 8 031 26%

HEV/EV Power Elect 1 361 5 274 15 457 28%

Total Hybrid 2 524 9 954 29 143 28%

7,5 B€ 34,4 B€16,1 B€

Conventional 
+ Stop-Start

= FLAT MARKET

2010-20 
Growth

16% CAGR

e-Motor + 8,9 B€
x 10,7 

Power Electronic
+17,7 B€

X 12

ELECTRICAL SYSTEMS

Major growth engine
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Ambitious Initiatives
THE MEDITERRANEAN SOLAR PLAN

 A project of the Union for the Mediterranean, launched on July 13th 
2008 in Paris 

 Target of renewable electricity production by countries of the South 
Rim : 20 GW by 2020, using a mix of technologies : PV, CSP, Wind 
Power 

 Development of electrical interconnections, in order to export part 
of the production to the European Union.
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Ambitious Initiatives
THE MEDITERRANEAN SOLAR PLAN

Financing
MSP 

projects

States and local 
utilities (buyers) 

European states 
and utilities 

(buyers)

Private 
Investors 

(Promoters, 
private  and 

sovereign funds).

Financial 
Institutions

(Multilateral and 
Bilateral)

Commercial 
banks

CO2 Funds

(GEF, FFEM, 
FEM)
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Ambitious Initiatives
DESERTEC

 Concept supported by the TREC Foundation (based in Berlin) and 
presented in 2009 by 12 enterprises ans banks

 Target: designing a project aimed at producting solar and wind 
electricity in the Sahara Desert for European ans MENA markets

 The plan should be designed by 2012 and investments are 
announced to reach € 400 billion
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Ambitious Initiatives
MEDGRID

 Based in Paris, MEDGRID was created in 2010 by a group 
of utilities, grid operators and equipment makers

 It will carry out a feasibility study of the development of 
a grid aiming at connecting Europe to North African solar 
electricity producers
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The rationale

 Decarbonating electricity generation: European objectives for 20 % 
of renewable energy by 2020

 Long-term prospects of solar energy and development of a strong 
solar equipment industry in Europe

 Higher sunlight on the South Rim of the Mediterranean Sea

 Possibly, substitute for normal political relations in the 
Mediterranean region
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The available means

 Article 9

 Multilateral financing (Clean Tech Fund, World Bank, EIB…)

 Synchronous grid of Continental Europe and Maghreb with the 
submarine interconnection across the Strait of Gibraltar

 Paradoxically, political support: vision and visibility
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Article 9 of directive of April 23, 2009

Joint projects between Member States and third countries

1.    One or more Member States may cooperate with one or more third 
countries on all types of joint projects regarding the production of 
electricity from renewable energy sources. Such cooperation may involve 
private operators. 

2. Electricity from renewable energy sources produced in a third country 
shall be taken into account only for the purposes of measuring compliance 
with the requirements of this Directive concerning national overall 
targets if the following conditions are met : 

(a) the electricity is consumed in the Community…



10

The hurdles

 Management complexity (number of countries, business ans politics, 
grid/production, Maghreb / Egypt and Machrek…)

 Rocketing of European solar electricity production

 Difficulty to reach profitability
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The fragile profitability

CSP LCOE

20.5 c€/kWh

- 3.2 
c€/kWh

- 3.7 
c€/kWh

Concessional loans (40% of CAPEX)
& risk hedging 

International financial Institutions: 
multilateral (EIB, WB-CTF-GEF, AfDB), bilateral (AFD, KfW)

Exports of 30% of renewable electricity 
to Europe

Article 9 of the Climate-Energy Directive (European 
Union)

Valorization of Carbon 
credits

CDM, Emission trading System
Present value of fossil 

fuel prices uncertainty
Mitigation funds

- 1.2 
c€/kWh

-2.6 
c€/kWh

Grants (5% of CAPEX)
Neighbor Investment Vehicle (European Union)

National funds for exports supports

- 0.8 
c€/kWh

Market price

6 c€/kWh

PPA

9 c€/kWh

17.3 c€/kWh
16.5 c€/kWh

12.8 c€/kWh

11.6 c€/kWh
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Conclusion

 Pride and Prejudice

 Power or Politics

 Profitability and Patience
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