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About IRENA

Foundation:

Members:

Mandate:

Location:

Staff:

26 January 2009
International Agency since April 2011
The only international RE agency worldwide

101 countries and EU; 50 ratified members; 7 applicants

Sustainable deployment of all RE resources
(Biomass, Geothermal, Hydro, Ocean, Solar, Wind)

Headquarters in Abu Dhabi, United Arab Emirates
Innovation and Technology Centre (IITC) in Bonn

Director-General Adnan Amin; about 72 staff.



3 ;-
COP 18, Doha, Qatar Y Y 5
International Renewable Energy Agency

December 2012

How long will the world’s

oil reserves last ?
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Sheik Ahmed Zaki Yamani, former Saudi
Oil Minister:

“The Stone Age didn’t end for lack of
stone, and the oil age will end long
before the world runs out of oil.”
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The various types of Renewable Energy and their
potential.
Mobilise this huge potential!

Current Global Primary Energy
Consumption (GPEC)

Solar Radiation (continents) 1800 -
GPEC

Wind Energy 200 - GPEC
Biomass 20 - GPEC

Geothermal Energy 10 - GPEC
Ocean and Wave Energy 2 - GPEC
Hydro Energy 1 - GPEC
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Source: Nitsch, F.: Technologische und energiewirtschaftliche Perspektiven erneuerbarer Energien.
German Aerospace Center. 2007. 5
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How much will oil cost in 20207




COP 18, Doha, Qatar @@ I R E N A

December 2012

International Renewable Energy Agency

Renewables, excluding large hydro, accounted for 44% of new generation capacity
added worldwide in 2011; up from 34% in 2010; and 31% of actual new power
generated due to the variability of the wind and solar capacity added.
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Sources: EIA, IEA, Bloomberg New Energy Finance
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Contributing Factors to Global Warming

Lifecycle GHG Emissions [g CO, eq / MJ]
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BCTL (10% Biomass w/ or w/o Power)
BCTL (10% to 55% Biomass w/ CCS)
CTL (FT Diesel) (w/ or w/o Power)

Source: IPCC Working Group Il (2012)

*CCS=Carbon Capture and Storage
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Potential of Biomass Use for Energy
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Current Cost of Biomass Use

Levelised cost of electricity (LCOE) for commercially available RE technologies

Bioenergy (Direct Dedicated & Stoker C

Bioenergy (Small Scale CHP, Gasification ICE)
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Solar PV (Commercial Rooftop)

Solar PV (Utility Scale, Fixed Tilt)

Solar PV (Utility Scale, 1-Axis)

Concentrating Solar Power

Geothermal Energy (Condensing-Flash Plants)
Geothermal energy (Binary-Cycle Plants)
Hydropower

Ocean Energy (Tidal Range)

Wind Energy (Onshore, Large Turbines)

Wind Energy (Offshore, Large Turbines)
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Source: IPCC Working Group Il (2012) [UScent,, /kWh]
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Current Cost of Biofuels

Levelised cost of fuels (LCOF) for commercially available biomass conversion technologies
Ethanol - Sugarcane | - [

Ethanol - Corn
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Biodiesel - Soy Oil _
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Source: IPCC Working Group Il (2012) 1
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Cost Projection of Biomass Use

Cost projections for lignocellulosic ethanol and biomass-to-liquids diesel
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Note: BtL = Biomass-to-Liquids; LC = Lignocellulose 12
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Potential of Biofuels for Transport

Evolution of fuel consumption in the transport sector
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4 Scenarios

Key Preconditions

* High energy demand results in high energy prices and drive strong
biomass demand.

* Limited oversight on biomass production and use, largely driven by
market demand.

© Fully liberalized markets for bioenergy as well as in agriculture as a whole.

* Strong technology development leading to increased demand for biochemicals
and advanced transport fuels from biomass.

Key Impacts

* Production emphasis is on higher quality land, converted pastures, etc.

* Biomass produced and used in large scale operations, limiting small
farmers’ benefits.

* Large scale global trade and conversion capacity developed in major seaports.

« Competition with conventional agriculture for the better quality land, driving
up food prices and increasing pressure on forest resources.

* GHG benefits overall but sub-optimal due to significant iLUC effects.

Key Preconditions

* High fossil fuel prices expected due to high demand and limited innovation,
which pushes demand for biofuels use from an energy security perspective.

* Increased biomass demand directly affects food markets.

Key Impacts

* Increased biomass demand partly covered by residues and wastes, partly by
annual crops.

* Additional crop demand leads to significant iLUC effects and
biodiversity impacts.

* Overall increased food prices linked to high oil prices.

 Limited net GHG benefits.

* Sub-optimal socio-economic benefits.

Globally Oriented

Key Preconditions

* Well working sustainability frameworks and strong policies are implemented.

* Well developed bioenergy markets.

* Progressive technology devel e.g. bi ies, new ion biofuels
and multiple products, successful use of degraded lands.

* Developing countries succeed in transitioning to higher efficiency technologies

and il ineries at scales ¢ ible with available resources.
 Satellite processing emerges.

Key Impacts

© 35% biomass from residues and wastes, 25% from marginal/degraded lands
and 40% from arable and pasture lands (3 and "1 million km?, respectively).

* Moderate energy price (notably oil) due to strong increase of biomass and
biofuels supply.

 Food and fuel conflicts largely avoided due to strong land-use planning and
alignment of bioenergy production capacity with efficiency increases in
agriculture and livestock management.

 Soil quality and soil carbon improve and negative biodiversity impacts are
minimised using diverse and mixed cropping systems.

2050 Bioenergy
Storylines

Regionally Oriented

Key Preconditions

* Focus on smaller scale technologies, utilization of residues, waste streams and
smaller scale cropping schemes (e.g. Jathropha) and a large array of specific
cropping schemes.

« International trade is constrained and trade barriers remain.

« Effective national policy fi ks control bi ay put priority
on food and optimize biomass production and use for specific
regional conditions.

Key Impacts

* Biomass comes from residues, organic wastes and cultivation on more
marginal lands.

« Smaller scale bioenergy applications developed specially and used locally.

* Substantial benefits provided for rural economies in terms of employment and
diversified energy sources providing services.

* Food, land-use and nature conservation conflicts are largely avoided.

 Significant GHG mitigation benefits are constrained by limited
bioenergy deployment.

* Transport sector still uses a high share of petroleum to cover energy needs.

nment/Social

- Source: IPCC Working Group Il (2012)
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Key Issues for Considering Biomass Deployment

High mitigation potential from modern biomass
Contribute to improving energy security

Diverse applications compared to other renewables —
electricity, heat and transport

The only viable green alternative in transport

Can provide the largest small-scale business and local
employment opportunities

Water-food-energy nexus is an important consideration
and there are efforts to overcome constraints by using
algae, etc.

15
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Residential installed PV system prices, firs SUMMARY FOR POLICY MAKERS.
Renewable Power
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Source: IRENA Study, 2011
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Policy Assessment
* RE tariffs setting
* RE targets setting

* RE Policy evaluation

Renewable Energy Employment

* Report on Renewable Energy Employment:
Analysis, Trends and Markets

Renewable Energy Economic Value
» Analysis of economic value creation from RE

* Policy recommendation to maximize value creation

* Policy tools and case studies

@S IRENA

Iremnationad Renewatde Ermngy Agency

IRENA Handbook on Renewable Energy
Nationally Appropriate Miigation Actions (NAMAS)
for PO"CY Makers and Project De»eloper S




Objective

Focus on scaling-up of off-grid
renewables

Identification of key barriers
Sharing Lessons Learnt and
best practices

Participants

350 delegates from more than 80
countries
35+ Representatives from African
Rural Electrification Agencies
Speakers with experience from
over 25 countries
19
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Thank You!

Hugo Lucas
Director, Policy Advice and Capacity Building, IRENA

hlucas@irena.org




