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Global Perspectives
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AGlobal energy system will continue to be dominated by
fossil fuels (90%) of the total energy supply by 2030. QOil

will remain the main source of energy (34%), followed by
coal (28%).

IEA/World Energy Outlook 2017

A Wooil pratiuction will increase around 65%.
120 million barrels/day in 2030.
3/4 of the increase will correspond to OPEC

countries.
IEA/World Energy Outlook 2017

A G| rerewable energy is expected to
grow by 43% (920 GW) to 2022.

IEA/World Energy Outlook 2017

A2/3 of the new global Net Power Capacity

come from renewable energy sources.
IEA/World Energy Outlook 2017




A Ch(21r2 &W) and India (2.2 GW) are leading in
iIn Wind On-shore in 2018. An increase of 76.5%
(145 GW) of new capacity for 2023 is expected in Asia

and the Pacific.
GWEC/Global Wind Energy Council

A60% of the world's annual manufacturing

of photovoltaic cells comes from China.
EnergyTrend PV/ Solar Energy 2017

Aln 2017, US installed 10.6 GW of Solar
Photovoltaic capacity, with a growth trend

of 15 GW for 2023. An increase of 29%
IEA/World Energy Outlook 2017




World electricity generation by technology in the New Policies Scenario
(2000 - 2040).
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Of every dollar invested in the world energy sector, US$ 0.60 goes to
renewable sources.

Source: IRENA Renewable Cost Database (2017).




Technology & Innovation




Technology Type

Capacity
factor

Technology
Readiness Level

On-Shore
Off-Shore

Wind

0.15-0.35
0.25-0.45

TRL9
TRL7

Photovoltaic

CSP

Solar

0.08 - 0.20
0.20 - 0.40

TRL9
TRLS8

< 40MW
> 40 MW

Hidro

0.50 - 0.80
> 0.80

TRL7
TRL9

Geothermal -

Renewable Energy

0.60 - 0.85

TRL9

Bioenergy

0.50 - 0.70

TRL7

Nuclear

>0.90

TRLO

Coal

0.70 - 0.90

TRL9

Oil

0.80 - 0.90

TRLO

Natural Gas
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0.70 - 0.85

TRL9

LNG

0.85 - 0.90

TRL9

There is a close relationship between technological development and innovation

that is associated with the use of resources for the

generation of energy.

Technological improvements that increase capacity factors and reduce
generation/investment costs.




Photovoltaic innovation

1970 6 gC U3$196-75 per watt for Solar Photovoltaic.
| A F panets used cells 2 to 4 inches (50 to 100 mm) in diameter.

1980 6 gheasure that the semiconductor industry evolved due to the associated
| research in materials engineering the development of photovoltaic cells had
a boost.

1 9 9 0 @& sPol ycslis became increasingly popular; generally used 125 mm
| wafers.

ZOOOéig%Introductlon of fl at screen tel evi

-Quiality glass sheets to cover the panels.

A P eell was dominant in the low-cost panel market.

AAIl new panels use 156 mm cells, which increases their efficiency.

2 0 1 O @cgstalline silicon panels dominate worldwide markets and are mostly
manufactured in China.

ACurrent cells use 8i 9 grams (0.28i 0.32 0z) of silicon per watt of power
generation, with wafer thicknesses in of 200 microns.

2020-? A It ' s cpstWSH e0e24 eemt per watt for this year.

Source: EnergyTrend PV/ Solar Energy 2017




Battle of Costs




Regional weighted average levelized cost of electricity by renewable power generation technology,
(201671 2017)
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Fossil fuel cost range

Biomass Geothermal Hydro Solar Concentrating Offshore wind Onshore wind
photovoltaic solar power

® Africa @ Asia @ Eurasia @ Europe @ Middle East @ North America Oceania

© South America @ Central America and the Caribbean

Source: IRENA Renewable Cost Database (2017).




Generation cost by type of technology (US$/kWh) x year (1995 to 2017).

Technology Type 1995 2010 2017

On-Shore 0.100 0.081 0.066
Wind
Off-Shore 0.170 0.140

Photovoltaic 0.362 0.100
Solar
CSP 0.330 0.223

< 20MW 0.044 0.081
Hidro
> 20 MW 0.040 0.055
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Geothermal 0.051 0.070

Bioenergy 0.070 0.070

Nuclear 0.068 0.075

Coal 0.056 0.086

Qil 0.160 0.181

Conventional

Natural Gas 0.068 0.102

Open Energy Information




Global levelized cost of electricity from utility-scale renewable power generation technologies,
(2010-2017)

Source: IRENA Renewable Cost Database (2017).




