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Targets in the global renewable energy landscape

173 countries have
at least one type of
renewable energy target
—up from 43 in 2005

OB IRENA

Renewable Energy
Target Setting
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INCREASING SPECIFICITY, MEASURABILITY
AND BINDING CHARACTER

(e.g., white papers,
regional level, energy
communiqués, plans)
declarations and plans)

(e.g., electricity expansion
plans, integrated resource

Note: NREAP: National Renewable Energy Actions Plans.
Source: IRENA (2015), Renewable energy target setting.

(e.g., NREAPs, five-year
plans, renewable energy
programmes, technology-
specific roadmaps)
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(e.g. Laws, Renewa
Obligations, Renew.
Fuel Standards,
Renewable Portfolio
Standards etc.)
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Types of renewable energy policies and measures

REGULATORY FISCAL ACCESS TO SOCIO-ECONOMIC
R oty INSTRUMENTS INCENTIVES R S ESE FINANCE?® BENEFITS®

¢ Renewable
energy target

& Renewable
energy law/
strategy

¢ Technology-
specific law/
programme

¢ Feed-in tariff

¢ Feed-in
premium

& Auction
& Quota

¢ Certificate
system

¥ Net metering

¥ Mandate
(e.g., blending
mandate)

¢ Registry

¢ VAT/ fuel tax/
income tax
exemption

¢ Import/export
fiscal benefit

¢ National
exemption of
local taxes

¢ Carbon tax

¢ Accelerated
depreciation

¢ Other fiscal
benefits

& Transmission
discount/
exemption

® Priority/
dedicated
transmission
¢ Grid
access

& Preferential
dispatch

4 Other grid
benefits

¢ Currency
hedging

4 Dedicated fund
¢ Eligible fund
¢ Guarantees

# Pre-investment
support

4 Direct funding

& Renewable
energy in rural
access/cook
stove
programmes

& Local content
requirements

& Special
environmental
regulations

& Food and water
nexus policy

4 Social
requirements
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Trends in renewable energy support policies

Number of countries with renewable energy policies, by type
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Source: Based on REN21 Global Status Report (2005 to 2016).
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® FIT (FIP)
m RPO

B Auctions

I I Implemented auctions and a feed-in tariff simultaneously

# Used feed-in tariffs to set price cap for auctions

Used auctions to set feed-in tariffs
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FITs Strengths and weaknesses - Keeping pace with
rapidly decreasing costs

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

600 \ Germany

Limits the risks for investors also in emerging

. EUR/MWhH
technologies !

i ]

500
Facilitates the entry of new players in the l = France
market 400 =
Often funded by consumers and not exposed to 200
public budget cuts _\—\_\_\
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Long term security drives technological _\x’_H_
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Source: IRENA (2014), Adapting renewable energy policies to dynamic market conditions

Tariff setting and tariff adjustment process is
challenging and complex

Weaknesses
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FIPs Strengths and weaknesses - Keeping pace with
rapidly decreasing costs

Fixed premiums encourage generators to react

Fixed or floating premium

to market signals

Sliding premiums or capped fixed premiums
minimise the support cost
Limit risk for investors, especially premiums
with floor
Flexible designs and well suited for liberalised
electricity markets

Fixed premiums without floor create risk for
investors

B Market price | Fix premium M Reference market price [~ Premium

Premium setting and adjustment process is
challenging and complex
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Auctions Strengths and weaknesses - Keeping pace with
rapidly decreasing costs
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Weaknesses

Auctions

Flexibility in the design according to conditions and
objectives

Permit real price discovery

Provide greater certainty regarding prices and quantities

Enable commitments and transparency

Are associated with relatively high transaction costs for
both developer and auctioneer

Risk of underbuilding and delays
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Number of countries that have adopted auctions

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Based on REN21 Global Status Report (2005 to 2016)
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Auctions Strengths - Potential for real price discovery

Average prices resulting from auctions, 2010-2016

(%) solar prices Wind prices —
300
* Solar energy was contracted at a global
20 average price of almost USD 250/MWh in
200 2010, compared with the average price of
USD 50/MWh in 2016.

USD/MWh

150
* Wind average prices have also fallen from
1o USD 80/MWh in 2010 down to USD 40/MWh

. — in 2016.

2010 20m 2012 2013 2014 2015 2016

Estimated installation costs of utility-scale PV projects: global versus auction winners, 2010-2016

6000

5000 * The average installation costs of projects
4000 awarded from auctions are consistently lower
% 2000 than global average installation costs.
> 2000
1000
0
2010 20Mm 2012 2013 2014 2015 2016 g

= Glohal average installation costs Auctions winners average installation costs
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Renewable Energy Auctions

Recent highlights

‘ . 4
Italy VI penmark
(£) BOOMW  Onshore Wind (Z) 950 MW Offshore wind at -USD 60.4/MWh
atUSD69.3/MwWh -
S0 216 MW Solar at USD 19.09/MWh

; () 30MW  offshore Wind premium over spot price
at USD 169.8/MWwh

19EMW  Geothermal
‘*l Canada (Ontario) @ 2t USD 86.4/MWh £ L .
() 2995 MW Wind at -USD 66.9/MWh @ 20MW  Biomass Kingdom of Netherlands Russian Federation b
) 140MW  Solar at -USD 120.0/MWh 2 USDTIBS/WWh © 1400 Mw f:':;'o"“ @) 610MW  Wing™
() 155MW  Hydroat -USD 1375 Mwh ¢ _'
AT " Germany
) 128MW  Solar at -USD 84/MWh (4" tender)
‘5. Mexico \A ) 130MW  Solar at -USD 81/MWh (5% tender)
= ¥ - °) 163 MW Solar at -USD 727/MWh (6" tender)
©) T94MW  Windat UsD 5.3 o o °) 200MW  Solar at -USD 70.1/MWh (7 tender) China
| ) Solar at USD 37.0/MWh
00 1,691 MW Selar at -USD 45.0/MWh L (=) 1000 MW Solar at USD77.9/MWh
-
() 1,038 MW Wind at -USD 35.8/MWh
“) 1,853 MW Solar at -USD 31.8/MWh Morocco ‘
oSN . .
@ © S50MW  Wind at-USD 30/MWh ' United Arab Emirates =
"i Brazil ® 170MW  Solrar LsD 50MWh ") 800 MW  Solar at USD 29.9/MWh 2/ 6,800 MW Solarat -USD 71.4/MWh
Peru (5) 505MW Hydro at -USD 567/Mwh (Crbaiion)

(21 117 GW  Solar at USD 24.2/MWh
() 162 MW Wind at -USD 377MWh @ 198 MW Blomass at -USD 66.4/MWh S s e

(70 1845 MW Solar at -USD 481/MWh “ - ’

@ 80 MW Hydroat -USD 42.8/MWh .
® amw " Argentina .
Blomass at USD 77/MWh Zambia
() 707 MW Wind at -USD 59.4/MWh © 73MW  Solarat -USDE74/MWh
‘ Chile =) 400 MW solar at -USD 59.7/MWh

@ 12MW  Blogasat -USDTIRO/MWh

() 1500 MW Wind at -USD 453/HWh Countries that have awarded MW megawatts ~ Indicates average price resulting from auction

() 300 MW Solarat -USD 37.8/MWh B renewable energy in auctions in 2016 G gigawatts * Reported n March 2017, following initial 350 MW bid (descrbed as
Q 7 B e R D GWh gigawatt-hours “under negotiation” in REthinking Energy report refeased January 2017)
= 518 MW solar at -LISD 54.9/MWh ** Price undisciosed at time of auction
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Price trends: solar PV auctions
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USD/MWh
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Price trends: solar PV auctions
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Downward trends in South Africa

( N
Investor confidence and learning curve
Design of the auction
Existing domestic solar industry

. J

Local content requirements and achievements in South Africa
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Source:

Onshore wind
Solar PV

Round 1

CsP

Onshore wind

Solar PV
CSP

Round 2

. Actual

Small hydro
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Round 3

Threshold === Target

Submitter, Montmasson-Clair, and Das Nair (2015).

Onshore wind

Solar PV
Biomass

Round 4

Landfill gas

Auction Design

Volume
Auctioned

Small hydro

l I Ceiling price
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Price trends: solar PV auctions International Renewable Energy Agency

Ups and downs in India

( )
Auctions are decentralized (national and state level) with diverse conditions
Domestic content requirements in some state auctions
Relatively higher prices compared with Peru, the United States and South Africa

(. J

India’s actual and adjusted solar prices, 2010-2017 The effect of inflation indexing on contract price

280 Nominal contract price Real contract price
250 150
240 . Indexed contract Non-indexed contract . Indexed contract Non-indexed contract
~ India o 200 = 120
200 adjusted prices ; ;
< g 150 g 92
2 100 g g
= @ @
g S 100 £ 60
= 120 = 3
L 3
= B
g 50 g 30
80 w w
o] (o]
40 1234567 89101M121314151617181920 1234567 8910M1N121314151617 181920
Year Year
0
2 2 @ F 8 F 3 2 g 283 3 3 45588 580BE
c 3 4 £ B g ¢ = 4 £ x4 £ 5 4 L x5 £ > 4 £ Note: the figure aims to show the remuneration of indexed/non-indexed contracts under nominal and real terms.
S 885 248828828585 23582382488

A contract price of USD 100/MWh and 4% inflation were used in this example, for illustrative purposes.

Sources: Based on BNEF (2016); Bridge to India (2017); Elizondo-Azuela et al. (2014); MNRE (2010) and MNRE (2012).
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Price trends: solar PV auctions
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Lower prices in the United States

Investment tax credit, the federal solar tax credit,

reduces the cost of installation by about 30%.

°0 adjustgc?prices
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US solar prices: actual vs. estimated effective prices, February 2013-May 2016
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Source: based on data from Shahan, 2016.
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Price trends: solar PV auctions

& IRENA

Infernational Renewable Energy Agency

Price results in the United Arab Emirates

-

N
Abundant solar resources and

favorable economic conditions
Ownership structure
Auction design (project size, project

specificity, grid connection)

Remuneration profile in Abu Dhabi

Capacity contracted (MW)

1,400
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g

Energy delivered from June to September counts for 1.6
times as much as energy delivered from October to May

Therefore, the bids do not reflect the actual

remuneration of the project.
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Source: based on data from BNEF, 2016.



Price trends: onshore wind auctions
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USD/MWh
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Price trends: onshore wind auctions International Renewable Energy Agency

A sharp decrease in Mexico

Investor confidence and learning curve

Economic signals for project location
Locational signals and offered capacity in each location:
first vs. second Mexican auction

Locational signals @ st Auction 2nd Auction

27p3 0801 o1 0 01 03

= 0
[=] [+} > o w o = . P =
Z2 0 3 E & 2 g8 § 0 w & g W2
< = N z o e & @ 5 £ &
a 5 E & z & s U © < = =
w) W a < @] i} =
] I = S o -22
-30 o @
e
) 3 -34.3
40 = p
bl
o
. . . =
Offered Capacity @ st Auction 2nd Auction p=
c
o 2013 S
2000 7n 1819
1419
1500
832 81 779 808 818
= 199 394 66 586 418
500 290 91 223 . 19 Izzo 169 6l
0
= 5 o z 2 3 z = B ®88 5 = 2 @ 3 © S
2 & § £ 3 € £ ® E 38 8§ g8 ® g = g B
o it = ™~ o = @ o @ T o o = = o = =
= o = 3] e @ = w 3 = (' 5 o = z @ A
5 O 5] o 5] (G & 3 = =
I o = ] o
= 8

Source: based on Strategy &, 2016.



Price trends: onshore wind auctions
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Fluctuating prices in Brazil

Source: based on ANEEL, 2016

4 )
Project lead times
Intensified competition
Availability of concessional financing
Depreciation of the local currency
Auction design 2000 120
\_
2500 100
847
2,000 80
s
=
Z 1500 60
2
S
1,000 e 40
500 20
. ghobriEsombommy¥zwwwbibe O
?» 2 5 % 9 0§ L s s T 0T L TLL e YL
$323223883328382222222
Wind Capacity Price ==

* Reserve Auctions

Average price (USD/MWh)
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Factors that impact the price

International Renewable Energy Agency

Investor
confidence and

Country-specific

conditions

Policies
supporting
renewables

Auction design

learning curve

. 4 . 4

. 4

. 4

Price resulting from an auction
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Factors that impact the price

Infernational Renewable Energy Agency

-
Country-specific conditions:

Cost of labor, cost of land, etc.

Renewable energy resource availability

Cost of finance (access to finance, ease of doing business)

Country-
specific
conditions

Policies
supporting

Investor
confidence & :
. design
learning curve renewables

Price resulting from an auction

Auction

J

Solar prices in France and Germany: actual results vs. adjusted result

280

240

France -
auction result prices

France -
prices assuming
25% capacity factor a. -

Germany -
auction result prices

Q2 QF o4

2010

~a
Germany - [ TR =a
prices assuming
25% capacity factor
@ @2 GF G4 (o1 G2 QF @4 (@1 Q2 OF Q4 (@1 G2 GF @4 (@ 02 QF Q4 (@1 @2 GF
20m 2012 2013 2034 2015 2016

Source: based on data from BNEF, 2016.
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Factors that impact the price

( R

Investor confidence and learning curve: Country-

specific
conditions

I

Investor
confidence &
learning curve

Policies
supporting
renewables

I

Auction
design

Credibility of off-taker and guarantees

Periodicity of auctions (as part of a long-term plan)

Price resulting an auction

Confidence from past auctions

Lessons learnt from past auctions (auctioneer and bidders)

Reuse of documents/studies from past rounds

Energy payment and termination guarantees in Argentina’s RenovAR programme

1E P. G : FODER seeks repayment from
nergy Fayment Guarantee CAMMESA after having made 2 Termination Payment Guarantee via Treasury Bills 3 The World Bank

a Energy Guarantee ®
Payment on its behalf Physical Flow The FODER submits a claim for needed budget to the MINEM / MINHYF
Ministry of Energy and Mining / Ministry of Finance Representatives

and Treasury in exchange of the treasury bills, of the National State
kept in guarantee

MINEM / MINHyF
does not have
Renewable Energy the funds
Trust Fund (FODER) [
(Trustee: BICE) gml State

The FODER does not pay World Bank
to the IPP the Project Sales Price the amount due

PPA

IPP Issues a claim to FODER
for late or non-payment
of Energy under PPA

_ e o Renewable Energy
Trust Fund
6. FODER pays IPP under (FODER)
Energy Payment Guarantee

Payments

Guarantees

or pays partially

CAMMESA Ministry of Energy IPP submits the claim for payment

pays IPPon a IPP Injects Renewables CAMMESA bills & Mining increases of the Project Sale Price (]

monthly basis (€ Electricity End Consumers }  Guarantee Charge . n? the FODER ‘ IPP claims for the balance
under PPA into National Grid on a monthly basis Cause for termination to the FODER Trustor

through DistCos or or sale of the project occur

v

IPP submits the |PP submits the @ THE WORLD BANK

claim to CAMMESA claim to the WB EBRD - IDA | WORLD BANKOROUP

directly to major users

7

Electricity
End Consumers

@

CAMMESA
(off-taker)

CAMMESA 12 :
(off-taker) Consumers pay on a monthly basis
T through DistCos or directly

CAMMESA does not
pay to the IPP

in case of major users

The WB pays the eligible
amount to the IPP

Source: MINEM, 2016. 20



Factors that impact the price
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Policies
supporting
conditions renewables

Price resulting from an auction

Investor
confidence &
learning curve

Country-

o Auction
specific

-
Policies and measures for RE development

design

National plans and targets
Fiscal incentives (tax credits, exemptions etc.)

Grid access and priority dispatch

Socio-economic benefits
N\ J

REGULATORY FISCAL ACCESS TO SOCIO-ECONOMIC
R Poucy INSTRUMENTS INCENTIVES B 55 FINANCE?® BENEFITSP

¥ Renewable ¢ Feed-in tariff & VAT/ fuel tax ¢ Transmission & Currenc # Renewable
Y
energy target & Feed-in income tax discount/ hedging energy in rural
. i exemption access/cook
4 Renewable premium Gl P , # Dedicated fund ¢y /
energy law : ¢ Import/export @ Priority, N
stratg;y / N fiscal benefit dedicated ¢ Eligible fund e =S
# Technology- i # National lranSmissiON=N ¢ Guarantees # Local content
s # Certificate exemotionof  TE T | requirements
specific law/ P # Pre-investment :
system local taxes access # Special
programme o . support environmental
et metering : .
# Carbon tax . z;se;ziﬂtlal ¢ DiCeRil e regulations
4 Mandate _ # Accelerated 4 Food and water
(e.g., blending depreciation 4 Other grid nexus policy
mandate) . benefits :
_ 4 Other fiscal 4 Social
¢ Registry benefits requirements
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Factors that impact the price
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The design of the auction considering trade-offs: Country-

¢ Ensuring project delivery and price

¢ Fulfilling development goals and price l

¢ Encouraging small/new players and price

Choice of the

auctioned volume and

the way it is shared

between different

technologies and

project sizes Auction Winner

demand selection

Qualification Sellers’
Minimum requirements liabilities
requirements for
participants in the
auction

IRENA and CEM, 2015

specific
conditions learning curve renewables

4 4

Investor Policies

confidence & supporting Auction design

Price resulting from an auction

How the information
is collected and the
winner is selected

Specific rules to
ensure high
implementation
rate of awarded
projects in a timely
manner
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Key considerations in designing and implementing auctions

Trade-offs in Auction Demand ‘\

Technology development and cost-efficiency \\—|

* Introducing a technology in the electricity mix (technology-specific)

* |dentifying most cost-efficient technology (technology-neutral)

Schedule of regular auction or standalone

* Increasing market confidence with a fixed schedule

* Adjusting designs or ensuring fast supply through standalone auctions

Guarantees to increase off-take credibility

* Increasing investor confidence with government guarantees

* Passing the risks on to the consumers

23
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Key considerations in designing and implementing auctions

Trade-offs in Qualification Requirements ﬂ:

Permitting and documentation ‘ /

* Demanding to ensure timely project completion and delivery

e Transaction costs result in higher prices

Extensive track record and financial capability

* Demanding to ensure project delivery as per the bid

* Limits participation to traditional and large players

Ensuring global socio-economic development goals

*  Ambitious to maximize domestic benefits

* Higher prices on the short term

24
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Key considerations in designing and implementing auctions
Trade-offs in Winner Selection ﬂ.

Winner selection criteria GD

* Based on price only results in cost-efficiency

* Based on other objectives (location, benefits, etc.) can result in higher price

Ceiling price

* Lower ceiling price can ensure low prices

* Suboptimal and can lead to rejection of reasonable bids

Project size

* No limits on the size can lead to low prices through economies of scale

* Size limits diversify portfolio of generators and reduce risks

25
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Key considerations in designing and implementing auctions
Trade-offs in Sellers’ Liabilities QD

Currency, inflation and production risks G’

* Limit developer risks to reduce prices

* Risks would be passed on to the off-taker

Compliance rules

* Reduced to encourage participation and increase competition

* Risks of underbidding and delays

26



The way forward in planning and designing ali¢foHis "0 ooy Agency

-

Understanding the reasons behind the low prices is important to make informed policy
choices.

Auctions may underestimate the true costs of renewable energy (e.g. balancing costs) or
lead to overly aggressive bidding.

Risks of underbuilding and delays can be reduced with solid contracts and penalties.
Stringent compliance rules may deter the participation of small and new players.

The extent to which the results are affected depends on choices regarding the design
elements and how well adapted they are to the country’s specific context (economic
situation, maturity of the power market and level of deployment).

The complex and dynamic environment of renewable energy auctions motivates constant
innovation in the mechanisms’ design.

The value of renewable energy goes well beyond the energy services it provides.
Therefore, trade-offs between cost competitiveness and other development objectives
(such as jobs, industry development) should be carefully examined.
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IRENA

International Renewable Energy Agency

Download IRENA reports on Auctions

www.irena.org/REAuctions

Thank you!



