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The Energy Sectoris Being Transformed O®®IRENA

International Renewable Energy Agency
Policy support

Cost reductions : Technology
improvements

A virtuous cycle isunlocking the economic, social and environmental

benefitsof renewables
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Highlights TB IRENA

Renewables now THE economic solution off-
grid and for mini-grids

Increasingly competitive for the grid

Biofuels and electrification of transport by 2020

Equipment cost declines and technology
Improvements mean.....

™ The costs of renewable energy are
= declining




Renewables are increasingly
competitive!
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Capacity Factor(Weighted Average)

Costs are falling... .

Higher
capacity
factors from
improved
technology
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Wind Power

LCOEs
are
falling

Wind turbine

cost
reductions
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Recent solar PV cost trends ®@|RENA
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Hydropower E® IRENA

International Renewable Energy Agency

« Mature technology, flexibility in design in many cases
« Lowest cost electricity of any source in many cases
« Importance will grow with penetration of variable RE
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Tentative key messages @ IRENA

Relentless decline in costs for some
technologies continues

The future is here today

Solar PV LCOE has improved dramatically

Equipment cost declines mean BoS is an
emerging issue

s this the beginning of the myth of
fossil fuel competitivenesse




Global utility-scale PV cost trends
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Solar, Thermal LCOE 10% 25y
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Conventional biofuels: Biodiesel

Biodiesel production costs (2009 to 2010)
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Advanced biofuels
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MOVING BEYOND DATA:

PRODUC TS TO SUPPORT
POLICY MAKERS



PV Parity Indicators &® IRENA

e Tracks quarterly competiveness
* Indicators, not actual costs

 Target audience are policy makers and thought
leaders

e Start with North America
* (Can lead to more detailed analysis

e Supports other IRENA activities




Residential PV Parity: o® RENA
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Wind power learning curve project®®IRENA

International Renewable Energy Agency

Comprehensive new analysis of
global learning curves for wind
1990 - 2013

Total installed cost and LCOE

Decomposition of LCOE learning curve
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The True Costs: @@ IRENA

International Renewable Energy Agency

webpagesfor your work

Dedicated costing ®® [RENA O COSTS
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Upcoming costing work T IRENA

Renewable power costs in 2014

PV parity indicators
Global wind learning curve
Stationary applications

RE power cost reduction potentials

20

RE and energy security
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Our goal is simple

cost
data for our Member States

mtaylor@irena.org www.irena.org/costs
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ADDITIONAL SLIDES
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Power generation
update

PV Parity Indicators

Integration technologies
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Advanced biofuels
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Hectrification
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2012 USD/kWh battery pack
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Battery pack costs are still too high, EV’s could be a more interesting solution than PHEV’s




Annualised capital and fuel costs: 2012 USD

Pure electric vehicles
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( CREmap 2030

A Renewable Energy Roadmap

® OX -




Doubling the share of
renewable energy by 2030

REmMap 2030

A Renewable Energy Roadmap

International Renewable Energy Agency

RE share in TFEC
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9%
Share of modern RE
2010 2030

Doubling of share of total
renewables in 2030 including
SE4ALL goals of efficiency
and modern energy access

Tripling of share of modern
renewables in 2030

source: IRENA

Doubling the share of renewable energy implies a
tripling of the share of modern renewables.



With Renewables + Eficiency S® IRENA

we can achieve a 450ppm Path

Annual global energy-related CO2 emissions (Gt/year)
40

. CO2 emissions Renewables 1 8.6Gt
. Efficiency
30
7.3Gt
20
10
0

2010 REmap 2030
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Saling-up All Renewable @ IRENA
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Global renewable energy use by resource (EJ/year)
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Total Renewable Energy consumption in REmap 2030: 132 EJ/yr
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®® IRENA
REMAP 2030 REenergy shares

Breakdown of Total Global Renewable Energy Use in 2030 (%)

Germany (2%) —

UK (1%) —‘:‘»
France (1%)
Italy (1%)

Morocco (<1‘}f,

- A.—Japan 2%)
’f

UAE (<1%)
Turkey (1%) South Korea

w %)

Mexico (1%) Nigeria (1%) y v Tonga (<1%)
Ecuador (<1%) India M, |
Indonesia (3%)). T

Malaysia (<1%)

——— Saudi Arabia (<1%)
L Australia (1%
South Africa (1%)4& =

Brazil

Rest of the World Rest of the World . =% of World
(modern) (ROW traditional)



Large and sustained financing needs  G®IRENA
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Biofuels_ ~Hydro
plants 9y Pumped
Heat pumps 9% = hydro
4% K T 10% _
. Quadrupling
olar
thermal modern REuse:
13% Wind average investment
Biomass heat ----.._onf;;re ~USD 550 bn/ year
7% | to 2030
Geothermal _ )
So; ) “—__ Wind
Biomass ~ CSP/ olar PV offshore
3% 3% 14% 7%

Annual system costs in 2030 allowing for externalities:
SAVING S of ~USD 230-740 bn/year!
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IRENA’S
PV PARITY INDICATORS



PV Parity Indicators &® IRENA

e Tracks quarterly competiveness
* Indicators, not actual costs

 Target audience are policy makers and thought
leaders

e Start with North America
* (Can lead to more detailed analysis

e Supports other IRENA activities




Methodology @ IRENA
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Residential PV Parity: o8 IRENA
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Installed cost variation by city S® IRENA
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Bringing Our Future Forward



