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IEA International Energy Agency 

International treaty founded as an autonomous body within the 
OECD countries in 1974, in the wake of the first oil shock.

Initial objectives were to represent major energy-consuming 
nations and to work for stability in world energy markets

Today mission: Energy Security, Environmental protection, 
Economic development
Strategic Challenges

Secure energy  supply
Reduce growing energy-related greenhouse gas emissions
Overcome lack of access to modern energy for more than 
a quarter of the world’ s population
Create framework for investment



IEA Member Countries

Australia

New Zealand

JapanUSA

Canada
Czech Rep.

Turkey

Norway

HungarySwitzerland
EU
Countries

India

China

Russia

Korea

IEA MembersIEA Members
Countries with which IEA has memoranda of co-operation



IEA Energy Technology Network



No single solution….a portfolio of 
technologies is required



Why IEA proposes scenarios?

neither predictions nor forecasts
“images” of how alternative futures could unfold
useful tools for investigating alternative future 
developments and their implications (what if…)

Scenarios: a vision for the future and guidance to 
decision makers

World Energy Outlook the leading analysis and
publication which updates IEA Scenarios.



Global Energy Trends - Reference Scenario:

-no major energy policy change
-fossil producing countries meet consumer needs
-oil price remain high at 45$/b
-primary demand from 10.3 today to 16.5 billion TOE in 2030
-internally consistent scenario, rigorous modeling framework

WORLD ENERGY OUTLOOK 
2004



World Primary Energy Demand

Oil and gas together account for more than 60% of the growth in energy 
demand between now and 2030 in the Reference Scenario
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Increase in World Primary 
Energy Production by Region

Almost all the increase in production to 2030 outside the OECD 
MENA countries from 25 to 44% oil production…
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World Energy Investment 

Total investment: 16 trillion dollars
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Energy-Related CO2 Emissions by 
Region

Global emissions grow by just over 50% between now and 2030, with the 
bulk of the increase coming from developing countries
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Lack of access to electricity

In 2030 -even if 2 billion people gain access- because of population 
increase there will still be 1.4 billion people without electricity



WEO 2005, pg 268, in commenting Reference case:
“In no sense such vision of the energy future be considered 
sustainable.

G8 leaders meeting in July 2005 in Gleneagles acknowledged as 
much when they called for stronger action to combat rising fossil 
fuel consumption and GHG emissions.

Alternative Policy Scenario attempts to project the energy future 
which may result if those intentions are given concrete effects 
through new policy measures.”

WEO 2004 introduced Alternative Scenario after page 440…..

Why an Alternative Policy Scenario.



Analyses impact of new environmental & energy-security 
policies worldwide

OECD: Policies currently under consideration 

Example of EU policies:
Power generation��

Renewable energy directive met and extension to 2020
CHP directive

Transport sector��
Tightening of Voluntary Agreement with car manufacturers
Biofuels target met
Emission trading scheme for power generation and industry

Non-OECD: Same and includes more rapid declines in 
energy intensity

World Alternative Policy Scenario.



Oil/Gas Demand
in the Reference and  Alternative Scenarios

Oil & gas demand in the Alternative Scenario are both 10% lower in 
2030 due to significant energy savings and a shift in the energy mix
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Global Energy-Related CO2 Emissions
in Reference and Alternative Scenarios
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In 2030, CO2 emissions are 16% lower  than in the Reference 
Scenario- equivalent of today USA+CND- but are still more than 
50% higher than 1990



New Renewables in 
Electricity Generation, 2030

New policies would boost the share of non-hydro-renewables in 
all regions – most in the EU in absolute terms
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Global Renewable Electricity Generation 
in the Reference & Alternative Scenarios

% of Total 
Generation



Contributory Factors in CO2
reduction for 2030

Improvements in end-use efficiency like better vehicles, processes and 
appliances, contribute for more than half of decrease , and renewables use 
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OECD OECD Investments in in 20012001--20302030

Transmission and distribution investments are much lower in 
Alternative Scenario, but generation investment hardly falls...
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Policy and measures for
accelerated market 

introduction of renewables



Renewables can add new value
to the energy mix by ....

… enhancing security of supply - both for geopolitical-concentrated in 
few countries in critical regions- and   infrastructure-power plants, 
pipeline,sea straits…)

…allowing energy sources diversification & reducing imports for 
consumers/ deferring production for exporters

…mitigating risks in current energy portfolio and trends, due to
volatility and instability of fossil prices;

…creating framework for investment enhancing industrial 
competitiveness - also for export

…creating new jobs, favouring economic development

…advancing environmental targets;
…providing unique access to energy services;
…increasing public participation in energy decision-making



Status of Renewables in IEA 
Countries

R&D
Good news:
R&D budgets set up after first oil price crisis have led to 
remarkable technological progress
Bad news:
After 1982 R&D budgets shrunk to 1/3
→ lack of availability of technologies close to market conditions

Market share
RES energy production doubled from 142 Mtoe in 1970 to 281 
Mtoe in 2003
But shares only rised from 4.6% to 5.5% in the same period 
86% of installed capacity of wind is limited to 4 IEA countries
and 84% of installed capacity of PV is concentrated in 3 IEA 
countries – all leaders in RD&D spending



Are RETs Competitive ?
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R&D Manu-
facturing 
volume

Economy 
of scale

Bioelectricity ** * *
Geothermal ** * ***
Small hydro ** * **
Solar photovoltaics ***** **** *
Solar thermal *** *** ****
Wind onshore ** * ***
Wind offshore *** * ***

RE cost reduction opportunities

CostCost reductionreduction opportunity areas

Each * means 4% - 6% of cost reduction within a decade.



Create fair market rules

Energy prices do not reflect the true costs of  generation 
options - a market failure:

the social and environmental costs of polluting energy are 
not internalised
The added values of RE for diversification, reduced 
portfolio risk, job creation, industrial competitiveness not 
accounted for
there are also massive subsidies to ‘conventional’ 
energy sources

To acknowledge the benefits of Renewable Energy, support
frameworks should be established 

They should be viewed as compensation mechanisms for 
correcting these market failures and
a learning investments to reduce cost and improve 
performance



Toward a Consistent 
Technology Policy



Complementary Strategies

R&D, Feed-In-Tariffs  and Tradable RE Certificates  should be 
considered as technology development policies:

R&D encourages new applications
Feed InTariffs support industry development
Tradable RE Certificates support markets for lowest 
cost/most mature technologies

Certified Emission Reductions monetise environmental 
externalities
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The technology learning curve

Emerging renewable energy technology

Presently cost-
efficient technology

Cumulative Production

Cost
Learning
Investments

Source: C.O. Wene, IEA



Developing Technology

MARKET PROGRESSION / TIME
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Adjusting the Cost Framework
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Complementary Strategies

MARKET PROGRESSION / TIME
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National Policy Measures

Establish legally binding targets for renewable energy
Essential for maintaining and further stimulate investor confidence

Establish incentive mechanisms which provide defined and stable 
returns for investors

The price for renewable power must allow for risk return 
profiles that are competitive with other investment options.

The duration of a project must allow investors to recover their 
investment.

Available options:

Capital Grants
Price-based Mechanisms

feed-in price
fixed premium

Quantity-based Mechanisms
quotas with tendering
quotas with trading- green certificates



National Policy Measures

A successful framework requires political effort in four vital fields :

Well designed support scheme ensuring investor confidence
Appropriate administrative procedures
Fair grid access and strategic grid planning
Public acceptance and support

If one or more of these key components are missing, little progress will 
happen.



Policy Options to Optimise 
RE Markets

Short-term investments to 
reduce costs

demand stimulation by tariffs, 
portfolio quotas, national targets 
elimination of burdensome 
policies (siting, permits, licensing, 
etc.)
continued R&D
International Financial Institution 
support of non OECD market 
development

Long-term market 
competitiveness rules

valuation of security, diversity 
and environmental benefits
green pricing with tradable 
renewable energy certificates
certified emission reductions
with targets and penalties

integration of distributed 
generation in energy market 
liberalisation rules



RE Market Deployment Policies
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Evolution of RE Policies in IEA Countries
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IEA Renewable Energy Publications



Conclusions: RE a “no regret”

RE is an integral part of the energy supply in many countries 
today.

RE has tangible economic, ecological and social benefits.

RE has the technological potential to complement fossil fuels 
and  nuclear as mainstream energy source

Debate needs to shift from ‘one policy is best’ to ‘multiple and
complementary policies’ are best

BUT: RE market development depends on a coherent, 
predictable, supportive political & legal framework.



Contact

RenewablesInfo@iea.org

http://renewables.iea.org
http://www.iea.org

robertovigotti@libero.it



The Reality Today 
Market Development in Wind and 

PV



But emerging Markets Are Concentrated

Rapid growth in emerging technologies, like wind and solar, but 
limited to just a few markets:

86% of wind capacity in Denmark, Spain, US and Germany
85% of PV capacity in Japan, Germany and US

Prompts concerns about market stability, although many new 
policies since 2000 suggest broadening of market “front”.



Energy from wind



Wind:tecno-economic development

Source:Van Kuik, G.A.M
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Cumulative Wind Energy Installed 
Capacity
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The Top-10 Markets in the World
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Top 10 wind suppliers

REPOWER 
(Germany)
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2%

GE WIND (USA)
11%

SUZLON (India)
4%

VESTAS 
(Denmark)

32%

SIEMENS 
(Denmark)

6%

GAMESA 
(Spain)

17%

ECOTECNIA 
(Spain)

3%

ENERCON 
(Germany)

15%

Others
4%

MITSUBISHI 
(Japan)

3%



Applications of photovoltaic
systems



example: cell technologies

Source:RWE Solar GmbH
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PV:techno-economic development



Cumulative Photovoltaic Installed Cumulative Photovoltaic Installed 
Capacity (Capacity (MWpMWp))

Source: Source: EurecEurec Agency, EPIA, Agency, EPIA, ObservObserv‘‘ERER
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The Top PV Markets 
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Top PV producing countries 

0

50

100

150

200

250

300

350

400
Ja

pa
n

U
SA

G
er

m
an

y

Sp
ai

n

Au
st

ra
lia

In
di

a

Fr
an

ce

P.
R

.C
hi

na

MWp 2001 2002 2003

Source: Source: EPIA, EPIA, ObservObserv‘‘ERER, IEA, IEA--PVPSPVPS



The Top PV Manufactures
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