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What We Want.

Requirements of Renewable Energy
Investors in Emerging Markets.

1. Which types of investors are present in RE?
2. What do these investors want?

3. What can governments do to attract, keep and
steer these investors? Examples for typical
effects of policy on risk and yield expectations.
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1. Which types of investors are present in
Renewable Energy (RE)?

Institutional investors

i.e. Insurances, pension funds, savings
unions, development banks, impact
investors

These three types have
differing motives and
requirements!

Commercial investors

i.e. venture capital, special funds, Thus, always 3,

. e instead of 2,
structured bonds, electric utilities, instead o )
: indicators:
independend power producers, ESCOs 1 Risik
2. Yield

Private Investors 3. Other criteria

i.e. SME, farmers, homeowners,
cooperatives
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1. Which types of investors are present in
Renewable Energy (RE)?

Explanation of risk and yield:

/
/

e RE are ,Front Loaded”, unlike

conventional powerplants “ .iihl n L ulllll“i‘

* This is why risk (At>10a) is so

8 9101121318 17 1819
important for yield expectations l’ Sl ¢
(want high ROl = DCF) (,f’
* Commercial investors in meerging ,,"' —

markets aim to break even after 3-8 —%
years due to high volatilities /

* Much less than the 15 years typical ,n'
for RE feed-in programmes in EU /

* PPA >5 years credible? /
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2. What do these three investor types want?

Institutional investors
* Important: risk & SPV-Volatility

* Grants until around 2020ca 2020 for EZ-

goals= Other Criteria

Commercial investors
* Maximise F(risk, yield)

* Other criteria less relevant
* Country risk not applicable to local SMB

Private Investors
* Extremely amorphous group and very

2020 Porefsie Optinssetsan
072 Teshuangy Coata

Fipare 2 NPV 00 n Faovction of Revssrnent Dase

subjective assessments: self-sustainability,

do-gooders, soldiers of fortune, ...
e Risk is underrated (no portfolio). Thus Yield +

Other Criteria = liquidity, timing and nimbus
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3. What can governments do? Examples.
3.1. Risk determines expected yields

Germany
2011 (BASE | Germany Brasil
CASE)* 2001 2011** Italy 2011 remarks
1. 10a Gov
Bond 0, 0, 0, 0, * Note that Risk Premium in D
15A) 45/’ 11%’ 64 went UP in 2013 due to decreasing
2. PV Risk EEG predictability (NB this is
) separate from lower yield from
Premium 2.5% 5.0% 7% 7% lower FIT).
] **Note that Gov bonds went down
3. Reauired in BRA from 2011 to 2013
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Country risk > Energy ministers can hardly influence it
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regulation can lower risk!
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Subsector risk> A number of ministries can directly influence this:

Global ranks of our 3 country cases for different indicators

*PV SPV

Country Indicator ~ Brazil Italy Germany source importance
Starting a Business 121 84 106|World Bank 3
Dealing with Construction Permits 131 World Bank 5
Getting Electricity 60 World Bank 5
Registering Property 109 81 (World Bank 3
Getting Credit 104 23| World Bank 2
Protecting Investors 82 100|world Bank 5
Paying Taxes 72 |World Bank 2
Trading Across Borders World Bank 1
Enforcing Contracts World Bank 4
Resolving Insolvency World Bank 0
Corruption Perceptions Transparency 4

WBG average rank of country

Our weighted "PV SPV rank"

yiioevelopmers

Filiashoae

44 |indicators 1-10 (wbg)

_— 42 (indicators 1-11 weighted with *

128% WBG ratio Bra/Ita

110% PVSPV ratio Bra/Ita
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Subsector risk=> A number of ministries can directly influence this:
regulation can lower risk!

Brazil Maly Germany
procedure siep dueation poocedare step Asration procedure step e ason
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Project risk = Investors themselves can have an influence.
For example EPC-Risk

P: probability that the firm is alive
in 2-2014 [% of 100]

P (alive our overall
EPC 2014) |rank| N | 20 EPC rating
A 74%| 2 6 15%| A Top
B 5 4%| B Top
¢} 55%| 5 4 11%| C Risky
D 45%| 8 | 2 20%| D No Go
E 70%| 4 | 2 | 10%| E Risky
F 53%| 6 5 13%| F Risky
G 9 6 15%| G No Go
H 51%| 7 6 17%| H Risky
| 74%| 2 6 17%| | Top
J 0 J No Go
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3. What can governments do? Examples.
3.2. The LCOE lies
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Figure 6: Residential 2% orice parity (size of bubbles refers to market size) (BNEF, 2012a)

Note: LOOE based (m 6% V) eighted average cost of capatal, 0. 7% 'vear modude degradation, 1% capex as

O&M snnnally. $3.0000 Z4pex assumed for 2012, $2.00°W for 2015
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3. What can governments do? Examples.
3.2. The LCOE lies

Source of graph & caption: Bazilian et al 2012

Germany LAC

D 2013 too LAC private LAC public LAC private LAC private LAC private
D end 2012
low 2013/4 2013/4 2015 2016 2017

yield 1000 1000 2000 2000 2000 2000 2000
FIT$/kWh| $ 0.20 | $ 015($ 015|$ 0.10 $ 014 | $ 012 |$ 0.11
yield*FIT p.a. 200,000 150,000 300,000 200,000 | 90%| $ 270,000 | $ 243,000 | $ 218,700
O&M| 1.5% 1.5% 1.5% 1.5% 1.5% 1.5% 1.5%
$ (30,0000 $ (30,0000 $  (30,000)[ $  (30,000) $  (27,000)| $ (24,300)| $  (21,870)
TIR Proj 6% 2% 12% 6% 12% 12% 12%
epc| $ (2,000,000)| $ (2,000,000)| $ (2,000,000)| $ (2,000,000)| 90%| $ (1,800,000)[$ (1,620,000)| $ (1,458,000)

EK FK TIR
1 9
D 2013 lowest "marginal Insti" 3.5% 4.0% 4.0%
2 8
D 2012 10.0% 5.0% 6.0%
4 6
LAC 2013 - low PV Risk 15.0% 10.0%| 12.0%
Jiioevalopmer: _ _ 5 5
. Nasliostaa LAC 2013 - High PV Risk 25% 15%| 20.0%
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3. What can governments do? Examples.
3.3. Promotion of renewables influences investor types

Grouned maunted
Induntriad
Comenurcal
Rasidantal

I EEEn

( Viicevalopmers
\ .lA.-.: el u.r:.,u.J:, Jre Source: adapted from EPIA 2012
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3. What can governments do? Examples.
3.3. Promotion of renewables influences investor types
PV installed capacity in Germany (up to july 2013)

<G Herl reghan Bagen
Totsl cagecky. 6.9 GW Totul capacity 10,7 GW
Fron of aemewre N R

e

N )

Source: GIZ Heising et al.

Baden Winttenberg Germeny (Nest)
Total capacity. 3 OW Total cagacity 11,9 6W
San o cmeanarve Y
e — e - -
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3. What can governments do? Examples.
3.4. Transparency minimizes risk! In the long-term,
prices adjust to the economic optimum.

Hnoevelopmean:
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3. What can governments do? Examples.
3.4. Transparency minimizes risk! In the long-term,
prices adjust to the economic optimum.

Problem:

Estimates of RE benefits in literature are
extremely inaccurate. Little empirical work
[RMI2013]

Wrong methods and secondary effects
Results = 4-40 US cents/kWh Error>100%!
Wait for “smart grid” und batteries

GlZ sector projects:

Operational Benefits: OpBen at Optimal Dispatch

Straightforward: Avoided fuel costs in actual
generation parks

Variation of up to 50% RE penetration without net

Estimates of RE benefits are
extremely inaccurate.

loss of stability!!

Results: OpBen = 10-15 US cents/kWh £ 10%
Total benefits 2013 = 15-25 cents/kWh + 30%
F (country, RE penetration rate, price of gas)

-10

Hnoevelopmean:

0 10 20 30 40
W climate + damages M Jobs M energy security
mgrid benefits Dgrid costs Dgeneration savings

50
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3. What can governments do? Examples.
3.4. Transparency minimizes risk! In the long-term,
prices adjust to the economic optimum.

Results: OpBen

- [$/MWh]

* Benefits higher than 102
estimates in literature 111

* High penetration rates are 132

EL SALVADOR 145

possible without necessarily
hindering benefits

400

ECU

350 dwD
* Benefits may rise with 00 .
higher penetration rates - — 50
* Spinning reserve plays much 150 _iiEZ
smaller role than expected > e
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What We Want.

Which requirements do investors have for
Renewable Energy in Emerging Markets?

Thank you for listening!
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