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Outline @EEES
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= Economy, society and energy development

= Social challenges and energy policy
= Diagnosis
= Actions taken to face the crisis
= Results and challenges

» Final remarks

www.systep.cl =



Chilean Electricity Systems (June 2013)
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SING

Sistema

Interconectado Del

Norte Grande

SIC

Sistema
Interconectado
Central

Taltal

SEA

Sistema de Aysén

Chiloé

SAM

Sistema de
Magallanes

Aricay Parinacota
Tarapacd
Antofagasta

Atacama

Coquimbo

Valparaiso

Region Metropolitana
Lib. Gral. Bdo. O'higgins
Bio-Bio

Araucania

Los Rios

Magallanes

Gross Capacity

3,955 MW
21.4%

14,345 MW
77.7%

Electricity Generation

14,830 GWh
23.2%

48,868 GWh
76.3%

260 GWh
0.4%

Maximum demand Population

2,016 MW 5.7%
6,185 MW 92.6%
204 MW 0.6%
50.2 MW 1.1%

Source: CDEC, 2013
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ﬁ Quick overview: (mee
Chilean electricity market | k}PES
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= Based on a competitive market
= Private competitive investment

in generation

= Regulated private investment ¥ fvdro bam
. H Natural Gas
INn T&D o

= Generation developers decide B HydroRun of
upon private assessment what, 4 Conl
where, when and how much new
capacity is needed.

= Technology neutrality except for

& wWind

renewable QUOTO (] O%) Installed net capacity per
. . technology year 2011
= Must comply with enviromental Source: CNE, 2012

regulation by applying for licence.
= Little or no land use regulation.
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Economy targets: grow, grow, grow... @Es
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= Policy Target: grow 6 % per year in order to reach the currently
GDP per capita of Portugal and the Czech Republic.

Energy (GWh)
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Source: Banco Central, CNE June 2013
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But...outstanding social challenges

« Even though poverty rates have been steadily declining, 14%

of the population still lives in poverty conditions.
45% -

40% -

359% - 33%
30% - 28%
25% - 3% 0%
3 20% 190,
20% -
o 15%  14%
15% 14% 0
10%
5%
O% = 1 1 1 1 1 1 1 1 1

1990 1992 1994 1996 1998 2000 2003 2006 2009 2012

Power & Energy Society®

39%

1

1

1

H Indigent poverty B Non-indigent poverty
Source: CASEN Survey 1990-2012

« Chile has one of the world’s highest Gini (inequality) index.
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. Chile and the world (2012)

GDP per capita
(USS at current price 2013)
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-
-

France -7

8.000 10.000 12.000 14.000

Electric power consumption (kWh per capita)

Source: World Bank, INE July 2013
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But...can Chile’s electricity market foster - IEEE
such development? &PES
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Industrial energy price Residential energy price
Japén 1 : : : : : : : : : : : : : : 1 Hungria
Eoovagin 2 p—— m—— 2 51013
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1982

World pioneer
in deregulation

1996

Natural gas from Argentina
Arrives to Chile

Milestones in the Chilean electricity
system: market mechanisms

1998 - 1999

Hydro crisis and units failures
Regulatory changes

2004-2005

Gas curtailments to Chile

Auction mechanisms introduced
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2008 -2013

Drought scenarios
Social rejection

Gross capacity
[(Mw]

16,000 -
14,000 -
12,000 -
10,000 -
8,000 -
6,000 -

Hydroelectricity
and
coal expansion

4,000 -
2,000 -
0 1 1 1 1 1

LNG supply Renewable quota

Gas crisis
OC turbines and motors

Natural gas Diesel

Coal and
renewables
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2004-2013: @EEE
Gas crisis, earthquake and dry hydrologies @& ES

Power & Energy Society®

= High energy prices for the past seven years.
= Perfect storm or market failure?

GWh . . : . US$/MWh
[CJRun of river mW@Dam IWind [EICoal [IGas LNG mmOther mHDiesel Marginal cost (USS/MWh)
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- 50
500
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Source: CDEC-SIC, June 2013
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Short term challenges ﬁaee
11 - EPEs

Chilean ceniral system
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= Spot price reached 312 US$/MWh in June 2013
= Low reservoir levels — High water value

= Power plant failures: Nehuenco Il (398 MW) and Santa Maria (342
MW)

= Several power plants shut down for maintenance

Supply and demand curve - June 26, 2013 Storage level of the main reservoirs in
Variable Cost the Chilean electric system
Uss/Mwh Minimum demand Peak demand
350 1 supply curve June 26 : 2013 —2012 —Monthly average 1994 - 2012
300 - Diesel ! Dam Dieset/ 6,000 1
3 — | 5,000 ‘\—\_\_\’I_'_,_,_I_'i
250 - |
< 4,000
| E
200 -
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Source: CDEC-SIC, June 2013
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However, widespread rejection to power (m
plants... & ES
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HidroAysén Barrancones

1A Pm

B iPATAGONIA SIN REPRESAS!

Hydroelectric - 2,750 MW Coal-fired - 540 MW)
Investment 3,200 MMUS$ Investment 1,100 MMUS$
May 2012 April 2009
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However, widespread rejection to power ((mm
plants... ' k}PES
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Including renewable projects

Tatio Pichidegua Chiloé

Geothermal - 40 MW Biomass - 35 MW Wind - 112 MW
Investment 180 MMUS$ Investment 95 MMUS$ Investment 235 MMUS$
July 2010 October 2010 July 2011
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ﬁ Example: Organized opposition to large (am
hydro developments &PES
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= HydroAysen project Do you agree with the
= Five hydroelectric plantsin two construction of HidroAysén?
pristine rivers in Patagonia at a o OBINON fundadon
cost of $3.2 billion Oggere "‘° pon
know

15.5%

= Total: 2750 MW — (18.430 d‘i"gfe
GWh/year)

= Flood area: 5.910 ha

Ehe New JJork Eimes
The Opinion Pages PATAGONIA |
Keep Chilean Patagonia Wild s g

Fublished: May 23, 2011

An environmental review commission in the Aysén region of
southern Chile haz made a potentially disastrous decision, voting to

approve the construction of five hvdroelectric dams, two on the Baker
Fiver and three on the Pazcua. The damage these dams would do to

the environment is tremendous, and their construction — in a largely " i Swl V I) I“‘ I)I) 4‘% \S‘ ]
unspoiled natural haven — would open the way for further - L1 WO/ W) .

development, including more dams. www. patagoniasinrepresas.cl
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But what do people want? @Es
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= Population willing to pay or sacrifice economic
growth to protect the environment

But do they know the real cost of electricity?

Are you willing to pay more for your electricity Preferences in Brazil, Chile and Peru
bill just to protect the environment?

120%

No 100%
22,79%

80%

60%

40%

20% -

0% +

1997 2006 1996 2006 1996 2006
Yes Brazil Chile Peru
77.21% M Protect the Environment B Economic Growth and Job Creation
‘ Fundacion
Jaime Guzman Source: Latin America Goes Electric:

The Growing Social Challenges of Hydroelectric Development,

Source: Fundacion Jaime Guzmdn, Survey 2011 IEEE power & energy magazine, May -June 2013
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energy?

Do people understand the real cost of

@ ES
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= 50.2% of the population believes that solar and codadl

energy are free.
Perception of Chilean society regarding

energy costs of generation technology

CoaI\NucIear Diesel Natural gas Hydroelectric Solar Wind

Expensive 15%  65% 68% 57% 54% 27% 25%
Normal 21% 6% 20% 29% 22% 8% 12%
Free 57% 8% 8% 11% 15% 50% 42%
Don't know | 7% 20% 4% 2% 8% 13% 21%
No response | 0% 1% 0% 1% 0% 1% 1%
Total 100% 100%  100% 100% 100% 100% 100%
‘JF;Rdegﬂ?maﬂ Source: Fundacion Jaime Guzmdn, Survey 2011

Important gap between the public’s expectation and reality.

www.systep.cl
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Litigious scenario faced by projects @ ES
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= Several energy projects of different
technologies have been trapped in Prosecuted projects inrecent years
approval processes, and most end up
in the judicial system.

Installed

Technology Projects Capacity
MW
= Coal: Coal 4 3,730
= Castilla (2,100 MW) Diesel ‘ 254
= Pacifico (350 MW) Hydro 3 3,880
= Barrancones (540 MW) Wind 2 200
= Punta Alcalde (740 MW) Coomermal .
Total 12 8,139
= Hydro: '
= HidroAysén (2,750 MW) Source: SEIA, Systep, press, June 2013
=  Cuervo (640 MW)
= Neltume (490 MW)
= Wind: 8,139 MW projects have
= Chiloé (100 MW) been rejected or challenged

= Arauco (100 MW) in court
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Goverment actions @EEES
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= Direct infervention in blocking previously approved
codal fired plant (Barrancones, 350 MW)

= Creation of broad experts commission on energy
policy and formulation of National Energy Strategy
= No direct consequences of these actions

» Proposed regulatory changes
= Transmission concession Law
= Transmission Highway
= Transmission interconnection
= |ncrease Renewables Quota

= None redlly aiming at the main issue: generation
adequacy in this new context.
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So where are we?

~

-

1. Low hydro generation
(4 consecutive dry years)

2.  Transmission constraints

Short term

.
-

1. Generalized social rejection
due to environmental issues

2. Projects tfrapped in approval
processes, often in the judicial
system.

J
™~

Long term

\3. Regulatory uncertainty

/

www.systep.cl
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/]. High energy prices \

2. Almost no forward
contracts offered

3. Uncertain market
development

4. Stalled generation

expansion
& Reduced reliability /
\ 2
Chile’s development is
challenged

23



Market versus society? @EEES
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= Chile has respondend to different crisis through
intensifying market mechanisms.
= However, prices have remained persistently high.
= Risk in the market has frozen new power expansion.

= New context: empowered public opinion

= Awareness fueled by access to readily available
information through internet and social media

= Organized opposition and political support
= High expectations, similar to rich countries

= Open question: Has the market failed in Chile?
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Where are we headed? @ES
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= Projects under construction might not be enough to
supply incremental demand by 2016

Projects under construction vs Incremental demand

4,000 -
3,500 - -
L . e
2,500 - @ T
200 _e=mTT Spread
150 e==mTT I 1,243 MW
1,000 - z
500
0
2013 2014 2015 2016 2017 2018 2019 2020
I Hydro m Coal _1LNG
I Diesel I Renewable === Incremental demand

Source: CNE, SEIA June 2013

Gap will probably be filled with expensive LNG, diesel and renewables
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. What are our options?

TPES
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Levelized cost [USS/MWh] Projects with Projects under
Technology environmental environmental
min average max approval [MW] evaluation [MW]
Hydro run of river 75 93 115 1,687 1,376
Hydro dams 75 96 113 2,750 0
Coal 98 101 105 6,500 0
Small hydro 75 102 140 336 48
LNG CC 96 105 114 929 1,332
Solar (PV) 98 119 147 3.714 1,878
Wind 21 137 184 4,660 2,101
Geothermal 112 138 142 120 0
Qil fired 244 287 329 1,683 0
TOTAL 22,380 6,735

Source: I[EA 2011, SEA 2013, CNE 2013, SYSTEP 2013
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HELP! What do we do now? @EEES
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ARGUMENTS AGANST—

;: ; %L’PJ "“MMP#ﬁum*ﬁ;
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The not so new contexi... @EEES
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= The context for new investments has changed for
ever in the developing world (not only for energy)
= BAU is not feasible anymore
= New challenges of different nature

= Educate public opinion as early as possible
= An uneducated public may cripple development
= Role for governments, but also of the private sector
= Strong political leadership is a must
= Swift actions and guidance for the market and public
opinion
= Need to develop common vision for the future
= Danger of partisan positions clouding main issues
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The not so new context... @EEES
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= Land use management plans according to
national policies

= QOvercome conflictive uses of land (population, tourism,
industrial development, indigenous communities, etc.)

= Embrace civil society parficipation in licensing
and approval process
= Civil society as a parther and not an enemy

= Establish clear mechanisms for compensations to
local communities for local impacts
= National interests complementary to serving local needs
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