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Targets in the global I R E N A

renewable energy landscape Infernational Renewable Energy Agency

173 countries have INCREASING SPECIFICITY, MEASURABILITY
at least one type of AND BINDING CHARACTER

renewable energy target
— up from 43 in 2005

OB IRENA

Renewable Energy
Target Setting

(e.g., white papers, (e.g., electricity expansion (e.g., NREAPs, five-year (e.g., Laws, Renewable
regional level, energy plans, integrated resource plans, renewable energy Obligations, Renewable
communiqueés, plans) programmes, technology- Fuel Standards,
declarations and plans) specific roadmaps) Renewable Portfolio

Standards ete.)

sy Sl Note: NREAP: National Renewable Energy Actions Plans. y‘ i R
Source: IRENA (2015), Renewable energy target setting. -




Types of renewable energy
policies and measures
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¢ Renewable
energy target

¢ Renewable
energy law/
strategy

& Technology-
specific law/
programme

¢ Feed-in tariff ¢ VAT/ fuel tax/

& Feed-in Income tax
premium exemption
¢ Auction ¢ Import/export
fiscal benefit
¢ Quota |
. ¢ National
& Certificate exemption of
SUE LT local taxes

& Net metering ¢ Carbon tax

# Mandate ¢ Accelerated
(e.g., blending depreciation
mandate) .

_ ¢ Other fiscal

# Registry benefits

& Transmission
discount/
exemption

¢ Priority/
dedicated
transmission
¢ Grid
access

& Preferential
dispatch

¢ Other grid
benefits

REGULATORY FISCAL ACCESS TO SOCIO-ECONOMIC
R oY INSTRUMENTS INCENTIVES il S FINANCE® BENEFITS®

¢ Currency
hedging

¢ Dedicated fund
¢ Eligible fund
¢ Guarantees

¢ Pre-investment
support

¢ Direct funding

4 Renewable
energy in rural
access/cook
stove
programmes

# Local content
requirements

& Special
environmental
regulations

4 Food and water
nexus policy

4 Social
requirements

Source: IRENA (2017), REthinking Energy 2017: Accelerating the global energy transition



Trends in renewable energy support policies
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Implemented auctions and a feed-in tariff simultaneously
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Strengths and weaknesses of
FITS and Auctions International Renewable Energy Agency

Auctions

FITs

Limit the risks for investors Flexibility in the design

Permit real price discovery

Facilitate the entry of new players

Provide greater certainty in price and quantity

Not exposed to public budget cuts

Strengths

LT security drives tech development Enable commitments and transparency

(%)
Q Costly with high deployment rates and generation Relatively high transaction costs for developer and
& not exposed to electricity market prices auctioneer
()]
c
4
8 Tariff setting and adjustment process challenging Risk of underbuilding and delays




Keeping pace with
Rapidly Decreasing COStS - FITS International Renewable Energy Agency

PV FIT degression mechanism in Germany, the U.K. and France

600 Germany

EUR/MWh
- UK

500

I )%
L WIN

= France

400 \_

h _\_\_\_\

OB RENA

»

200 —\_\_/_;\_ /| LO0Vd@

'\‘. \

100

O[TTTTTITITITT]
Ql Q2 Q3 a4

2009

TTTT T T TTTITT]
Ql Q2 Q3 Q4

2010

TTTT T I T T T T [T IT T T IITT]
Q]@QBQA’@]@QBQA

201 2012

R
D
0
2

|
Q

Source: IRENA (2014), Adapting renewable energy policies to dynamic market conditions



Strengths and weaknesses of
FITS and Auctions International Renewable Energy Agency

Flexibility in the design

Limit the risks for investors

Facilitate the entry of new players Permit real price discovery

Not exposed to public budget cuts

Provide greater certainty in price and quantity

Strengths

LT security drives tech development Enable commitments and transparency

(%)
Q Costly with high deployment rates and generation Relatively high transaction costs for developer and
& not exposed to electricity market prices auctioneer
()]
c
4
8 Tariff setting and adjustment process challenging Risk of underbuilding and delays




Renewable Energy Auctions
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Recent highlights

‘*l Canada (Ontario)
1299.5 MW  Wind at -USD 66/MWh?
(“) 140MW  Solar at -USD 120/MWh
(&) 155MW  Hydro at -USD 125/MWh
FY—
—— USA
(“) 26 MW Solar at USD 26.7/MWh

€ v
Mexico

620 MW Wind at ~USD 54./MWh
(*) 1100 MW Solar at -USD 44/MWh

1038 MW Wind at -USD 36.2/MWh
(=) 1853 MW Solar at -USD 32.8/MWh

)
Peru

162 MW Wind at -USD Z7/MWh
(©) 184.5 MW Solar at -USD 48/MWh
(&) 80 MW  Hydro at -USD 46/MWh

‘ Chile

-4400 GWh/year

Wind at -USD 45.2/MWh
(%) -580 GWh/year

Solar at USD 29.1 /MWh

Brazil

() 500 MW Hydro at -USD 57.5/MWh
@) 198 MW  Biomass at USD 60.2/MWh

~ Argentina

707 MW Wind at -USD 59.5/MWh
(=) 400 MW Solar at -USD 60/MWh
@ 12MW  Biomass at USD 118/MWh

1038 MW Wind at -USD 53/MWh
(©) 1853 MW Solar at -USD 55/MWh

4
VI penmark

600 MW  Offshore Wind
at USD 53.9/MWh

-— Netilerlands

#) 700 MW

*,-r at -USD 80.4/MWh

Germany
(2) 128 MW

(2) 130 MW

. Morocco

850 MW Wind at ~USD 30/MWh

e..

(*) 73MW Solar at -USD 67/MWh

Countries that have awarded
renewable energy in auctions in 2016

Offshore wind

Solar at -USD 84/MWh
(4™ tender)

Solar at -USD 81/MWh
(5" tender)

f ,
C UAE (Dubai)

) 800OMW Solar at USD 29.9/MWh
(Dubai Auction)

(©) 350 MW  Solar at USD 24.2/MWh
(Abu Dhabi Auction)

8 IRENA

RENEWABLE
ENERGY
AUCTIONS

Russia
610MW  Wind

China
2) 1000 MW Solar at USD 78/MWh

N
© :
- India

(%) 6500 MW Solar at -USD 73/MWh

Source: IRENA (2017)
Renewable energy auctions: Analysing 2016



Renewable Energy Auctions
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Variable Renewable Energy
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Increasing shares of variable wind and solar PV in
power systems can be challenging for system
operations.

Potential solutions for effective and efficient
integration of VRE aim at adding flexibility through:
storage, demand and supply side management,
improved market design and system operation, and
enhanced T&D networks.

Among storage technologies, batteries have shown
promising growth in recent years. The market value
of battery storage reached USD 2.2 billion in 2015
and is expected to rise to USD 14 billion by 2020.
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Source: IRENA (2017), REthinking Energy 2017: Accelerating the global energy transition
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Conclusions
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4 )

In combination with increased investments and
technological innovation, policies will continue
to unlock RE markets in both the modern and
the off-grid context.

The value of renewable energy goes well
beyond the energy services it provides.

It helps countries meet their SDGs on poverty
alleviation, health, water, nutrition, cities and
climate.
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Source: IRENA (2017), REthinking Energy 2017: Accelerating the global energy transition
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