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The Energy Trilemma
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Research Questions:

What are the mega-trends taking place in RE & EE
technologies and costs, as well as in consumer behavior?

What are the implications of these trends on developing
countries identified in the study?

What conversations should begin in these countries, to
overcome the challenges and take advantage of the
opportunities of these implications?
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Global Trend 1: Growth Rates

Growth rates of >50% for solar and ~25% for wind

Wind and solar examples, global cumulative installed capacity, gigawatts
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Source: Bloomberg; Thomson Reuters Datastream; Dow Jones; Global Market Outlook for Photovoltaics
2013-2017, European Photovoltaic Industry Association, May 2013; Factiva; Global Wind Energy Council



100% annual growth in Electric Vehicles sales
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Source: Centre for Solar Energy and Hydrogen Research, 2015 http://cleantechnica.com/2015/03/28/ev-demand-
growing-global-market-hits-740000-units/
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Average lighting efficacy (light output per unit of energy consumed) and cost per bulb
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light-emitting diode (LED) compact fluorescent lamp (CFL) incandescent/halogen =
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Volatile fossil fuel prices
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Global Trend 4: Policies

Share of Countries with Renewable Energy Policies, by Income Group, 2004—Early 2015

+ High _— ... Upper- .,_ Lower- —tii. Low
income middle middle = income
in% income income 82%

70

60

50

40

30

20

10

=5 R
s ="

gy —

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 Early 2015

Declines in income group shares in specific years are due primarily to countries moving into new income groups.
Over the period 20042014, 80 countries made a total of 108 changes in income groups.

RENZ21 Renewables 2015 Global Status Report EIENE

REN21, 2015



Solar Power Development in Difterent Couniries Grouped by Size of Installations
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Source: Solar Power Development in Different Countries Grouped by Size of Installations Source: Analyzed from
Malaysia (Chen, 2013); Italy (GSE, 2013); Thailand (EPPO, 2012),Germany (Schoenfeld, 2012), USA (SEIA, 2012);
UK (DECC, 2013) http://thaisolarpvroadmap.org/wordpress/?page id=1189
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Global share of renewables in electricity generation

35%
30%
25%

20%

15%

10%

5%, —e—WEO 2004 —o—\WEQ 2007 —a—\WEO 2008 —o—\WED 2013

0%
2000 2010 2020 2030 2040

Source: Based on projections of IEA World Energy Outlooks in Reference Scenarios of WEO
2004, 2007 and 2008, and New Policies Scenarios in WEO 2013.



National efforts
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/ergvzstan:
- Dependence on hydro
electricity is upwards of
90%
- Vulnerability to changing
\ water levels

/Brazilz

- Hydroelectricity represents
75% of generation;
- Thermal generation is
increasing (~50%/year) due
-

to severe droughts
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ia:
Promise of 24/7 power by 2022
100GW solar target , 60GW wind
target;

100 smart cities
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China:

in 2015;
- 17.8GW of new PV by 2015
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- Power sector reform starting
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Need for discussions on the future
electricity grid:

1. Ensuring system reliability and improving service
quality

. Rethinking tariffs

. Overcoming technical limitations

~ 4. Enhancing Institutional capacities

% 8 5. Strengthening sector governance =




Thank you!




