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Diverging Issues, One Solution.
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IDCC

INTERGOVERNMENTAL PANEL ON ClimaTe chanée




“...population and environmental problems created
by non-sustainable resource use will ultimately get
solved in one way or another: if not by pleasant
means of our own choice, then by unpleasant and
unchosen means...” Jared Diamond
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CRUDE OIL PRICES 1970-2008
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Increasing vehicle penetration and
improving fuel efficiency
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Exxon Mobile, The Outlook for Energy: A View to 2040, (2014)
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THE SHALE REVOLUTION_18

Oil’s shale - =,
shake-up ek

Growth in US shale oil production and 100 years
of natural gas resources are driving hopes of

complete energy independence for the L e » ;' o
fears of a correction in medium-term ’ n'
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Modernizing Energy Services
for the Poor:

A World Bank Investment
Review — Fiscal 2000-08

December 2010

Douglas F. Barnes
Bipul Singh
Xiaoyu Shi
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Energy Services for the
Millennium Development Goals
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Achieving the Millennium Developmeant Goals
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3 hours of electricity may change
their Iif
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GLOBAL ACTION
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UN Millenium Development Goal



Open Energy System

Closed System Open System
Current system Future system



Economic growth
and development
(including electricity cost)

WORLD
ECONOMIC
FORUM
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The Future of Electricity

Attracting investment
to build tomorrow’s
electricity sector

n coflaborston with Bairn & Company
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Energy security Environmental
(including reliability) sustainability
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S M ART G RI D Digital and communications devices installed throughout a power
system can track usage and minimize and manage disruptions.

SMART METERS TURN OFF
APPLIANCES DURING EMERGENCIES 1
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A LOCAL "MICROGRID' Yo -

COMPUTER IN
EACH SUBSTATION
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Consumer Generated Energy

> Paradigm change in energy system
> status quo: power company to provide electricity

-

> Future: everyone generates and distribute electricity

Mlaga-Transformation

>TV station and movie companies create contents and distribute

YouTH)

L> YouTube etc: anyone creates and distributes contents -

4 )

facebook

4 . . . .
>Hotel and Taxi companies provide services

L> AirBnB, Uber, etc: anyone provide services




Reaching Grid Parity

Cumulative production GigaWp
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Future Grid Forum: Change and Choice
CSIRO, Australia

Set & Forget Rise of the
Prosumer

ELECTRICITY IN 2050 ELECTRICITY IN 2050

ET‘_] fl.‘ - 1.‘ | .p;.-.t .‘h

B 19 a
N C 2 = '.‘?f.

Leaving the Renewable
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1/3 of consumers

leave the grid
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Milestones of Open Energy System

IAEA forecast of electricity demands in 2030:
31,524 TWh (20,037 TWh as of 2010)

US$ 10 Trillion cumulative investment
+
US $6Trillion / year ($0.2 = TkW) electricity sales

Community
Stand Alone



OIST as a global hub of Open Energy Systems
research and industrial development







