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Paradigm Change:
The World is Round — Not Flat

The “greenhouse” effect

Carbon dioside does not
pose a direct threat to
human health, but it
absorbs Earth's reflective
radiation from the sun,
retaining heat like the
glass panels of a
greenhouse. This and
other heal-lrapping gases
from vehicles, power
plants and other sources
of fossil fuel combustion
help form a thermal
blanket around the globe.
This has the effect of
artificially raising
temperatures and
changing climate.
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Sources: California Energy Commission, Natural Resources
Defense Council, U5, Ervironmental Pratection Agency
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California’s

emissions sources

Vehicle exhausts are the single
largest source of California's
climate-changing ermissions,
followed by releases from
industrial and power plants, most
fueled with natural gas.
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Land & Ocean Temperature Percentiles Jan-Nov 2012
MOAA's National Climatic Data Center
Data Source: GHCN-M version 3.2.0 & ERSST version 3b
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U.S. to become biggest oil producer — IEA
(Mark Thompson, November 12, 2012)

The claim: Oil and gas boom puts US on track for “energy
independence”: but at what social and environmental costs?

US OIL AND GAS PRODUCTION

12 MILLION BARRELS BILLIOM CUBIC METRES OF GAS
OF OIL PER DAY
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Energy Supply to China

(2012)

i e LS, West Coast, bull analysts and developers
disagree on whether a regular supply will be
available, or prices
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The Green Economic Revolution

P w oM

N owm

is The Next Economics

Vision: Controlling and Mitigating Climate Change
Economie Change threugh Innevation and Technology:
The Case of Energy
Have an Energy Environmental Plan with built in financing mechanisms
Efficlent and Conservative energy use along with Renewable Energy
through On-site power and Central Grid Generation forming Agile Systems
Demand Side Management Performance and Power Contracts that are
long-term and economical

Green and Blue Tech |br renewable lnoav systems such as solar, wind,
ocean and wave power emical, electronic and
engineering tlchnolodls

Smart Green Grid — central systems and on-site power

Nltlonllﬁrqlonll, state and local plans integrated green technologies and
provide financial support

Sustainable Development and Education Cross-Disciplinary Curriculum -
including Sclence, Health, Medicine Soclal Studies, and led Flelds in
Infrastructures (water, waste, transportation, IT etc) with ecuture,
Design, Career Educltlon, Training, Entroprlnlurshlp and New Ventures.
Global alliances including IP and Finance



Smart-grid city

Smart-grid technolagy is designed to &llone
custoomers and utility companies to collaboras
tively manage power generation, delivery and
energy comsumption in real-Ghme Dneo-way
COMImMUricatson.

Wireless sensors: Distributed
thraughaut the grid o comimuni-
cate with meters and power grid
to determine outages and other
problems and relay information
o utility substation

Tiered rates: Utilities can
chuange rates based on demand,

charging maore for power during peak
howrs and less during nonpeak hours_

Smart house

Features digital melen, smart thermostal and other devices
to slbowr customiers to adjust their energy consumption 5
according to preference and rates

Solar panels: Excess power generated
can be sent back to Lhe grid.

Computer: Customers can go
anline oo a \Web portal 1o wiew
real-time information about their
PO T Consumplion or change
theair home snergy settings.

Thermostat: Can aulomatl
cally adjust home tempera
fure serting based an
communication with power
grid, Can also display how
much customers ane
currently paying for power
per kilowatt howur,

—

Smart appliances: Washers
and dryers with on-board
coimiputer chips that can
sense grid canditions and
turn off or on as nesded.

Electric plug-in wehicle:
Can acl as a backup generator
For homes and supplement the
qrid during peak hours

Smart digital meter: Allows Dwo-way
communicat lon betweesn customer’s
home and the utility and gives automatic
energy usage readings, climinating the
need for meter readers

KSowrce: Xoel, Dlemver Post researnch Ttarrhan Aforeno, Severfano Galvdn and el Goertzen, The Dhenvers Masr



Social Capitalism at Work

(The Next Economics, Chapter #7: Clark and Li, 2012)

I Unequal world

Telecoms-equipment revenues by region, 2011, $bn

Worldwide

p VI Ericsson

16.0 Huawei

Networks

ZTE

31.2 Other

SOLrCe: Analysys Mason

Alcatel-Lucent
Nokia Siemens

Cisco Systems

Asia-Pacific

Caribbean and Latin America

Boom.
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Northern Lights Special Issue
(Economist, 4 February 2013)
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Sustainable Communities: Chapter # 10:

Frederickshavn, DK Energy Independent Plan, 2015
Electricidad distribuida

Figure 3: Frederikshavn 2015 (100% renewable energy)
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Ch # 11: Ota City Pal-Town Josai-no-mori




Honda Clarity: H2 Fuel Cell Car




H2 Station Number s

Vehicle Number s

Phase 1 Phase 2
Technology Technology & Market

Phase 3
Early Commercialization

Phase 4
Full Commercialization

Demonstration  : Demonstration : :
[JHFC-2] [Post JHFC] : [Starting Period] [Expansion Period] :  [Profitable business Peri
2010 : 2011 2015: 2016 2025: 2026

*Solving technical issues and promotion of review
regulations (Verifying & reviewing development
progress as needed)

*Verifying utility of FCVs
: and H2 stations

: from socio-economic
: viewpoint

Approx. 1,000 H2 stations*

Approx. 2 million FCVs*

Year 2015 :
Target commercialization start ¥
of FCV to general public

: *Expanding production and sales of FCVs
E while maintaining convenience of FCV

1 users

= *Reducing costs for H2 stations and
hydrogen fuel

= +Continuously conducting technology

: development and review of regulations

Begin buildin
Determine specifications of 9 9

commercial type H2 stations

commercial type H2 stations \l_

: Year 2025
Increas_g __rly_mhers Pf ECU/aEc_I H2 stations
il based on profitable business

Contribute to diversity of
energy sources and
reduction of CO2 emissions

' Costs for H2 station construction
and hydrogen reach targets,
making the station business viable.
(FCV 2,000 units/station)

Period in which preceded H2
station building is necessary

Year mmp-

models

Increase of FCV numbers through
introduction of more vehicle

* Precondition: Benefit for FCV users (price/convenience etc.) are secured, and FCVs are widely and smoothly deployed



Renewable Hydrogen Station

RENEWARLE SOURCE
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Solar is about to change our World
(Michael Sankowski, 18 April 2013)

Annual Electricity Cost by Operational Year (2010

- assumptions)

2018 [ L L101] e P
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Average Size of Wind Turbines®&i

1.467kW

618kW 608kW

1880 198s 1890 1585 2000 20HI5

2000 2001 2002 2002 2004 2005 2006 2007 2008 2009 2010



Development Phases of F\H'l
Renewable Energy Technologies st

Renewables R&D Demonstration Early commercialized | Commercialized

Hydro

Small-scale biomass
gasification

Biomass IGCC

Biogas power
generation

Biofuel production

Onshore wind

Offshore wind

Solar water heater

PV

C5P

Geothermal heating

Geothermal power
generation

Tidal

Wave




Sustainable Communities (Springer Press,
2009)chapter #4: Sustainable Community Design
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Sustainable Communities (Springer Press,

2009)Ch # 8: Google Sharp (1.6MW) Solar Campus:
Goal: carbon neutral by end of 07




A Vision of Future Sustainable Mobility

Wind-generated electricity Hydro- power electricity

Hydrogen
refuellng
station—

-
Seag |

Electricity charge lane
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