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Personal Background

A Research VP at Portland State University since 2010
A Geologyprof. at ArizonaState Universityor 30 years

A Department Chair, VP Research, Sustainability Direc
A Volcano researcBhifted to urban sustainability
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Why care about energy conservation?

A Economicg, save money, create jobs

A Geopoliticx; reduce imports
A Sociajustice¢ share opportunities
A Environmentc stabiliseclimate
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We know way$o stabiliseclimate
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1 Carbon

- reduction
Stabilisatiortriangle wedges

uel emissions

Fossil fuel emissions (GtC/year)

2001 2010 2020 2030 2040 2050 2060
Year

J. J. McCarthy Science 326, 1646-1655 (2009), after Socolow and Pacala
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. More efficient vehicles
. Reduced use of vehicles

. More efficient buildings

. More efficient coal plants

. Swap gabased power for coal

. Capture CO2 at power plants

. Capture CO2 at H2 plants

. Capture CO2 at coetd-synfuelsplants
. Swap nuclear power for coal power
. Swap wind power for coal power

. Swap PV power for coal power

. Swap winébased H2 for gas in hybrids
. Swap biomass fuel for fossil fuel
. Reduce deforestation

. Use conservation tillage
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Carbon reduction wedges

More efficient vehicl e ‘"5
. More efficient vehicles
. Reduced use of vehicles ransftatlon - &

. More efficient buildings 4 Y

. More efficient coal plants Energy Eﬁ|c|ency

. Swap gabased power for coal _— ., > i ‘

. Capture CO2 at power plants

. Capture CO2 at H2 plants E

. Capture CO2 at cotr-synfuelsplants
. Swap nuclear power for coal power POWEF Genera“()n

10. Swap wind power for coal power .‘/ﬁif* -M
11. Swap PV power for coal power : —
12. Swap winebased H2 for gas in hybrids S

13. Swap biomass fuel for fossil fuel AngCU“IUFG
14. Reduce deforestation P B -
15. Use conservation tillage
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Engineering climate: Signs of desperation

TGS

Orbiting space shield
.
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with sea water

Stratospheric sulfate injection

Genetlcallymodlfled trees
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Carbon Capture blooms B

and Burial
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Cloud brightening

http:// mrbarlow.wordpress.coim



Question:

Could intentionally transforming cities to be more
energy efficient successfully mitigate climate change?

Answer:

Pl
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How do we accelerate our progress?

A9y O2dzN} 3S ¢2NI RQa OAUGAS:
A Helpneighbourhoodsn a city share best practices
A Urge companies in a sector to develop new standard

A Let universities drive innovation and convene
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Foursectors contribute to sustainable solutio

Government Universities
% Fund  Educate Rerband pate

OXFORD
COUNCIL

Regulate  Convene BROOKES
Negotiate  Integrate

OXFORD .
Iy Protect Discover IIIII-

Advocate Contribute

Defend  Innovate Aliilk
HOME CISCO

Inform Employ .
Solicit  Invest IEx VWML

Corporations
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Improving Residential Buildings:
d{ d® S5SLIWDP 2F 9y ¢

e

Thanks to Deputy Assistant Secretary Kathleen Hogan
Office of Energy Efficiency and Renewable Energy, U.S. Dept. of E
www.betterbuildings.energy.ganeighborhoods



Percent, 100% = 18,410 trillion BTUs of primary energy

Industrial
Non energy- 5,030
intensive industry
processes

Energy-intensive
industry processes

Energy support
systems

330,000 enterprises
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Low Hanging Fruit: 2% Sa:vings thru 202!

A Residential buildings accounted for 22%
of U.S. energy consumption in 2011

A But 33% of the opportunity for cost
effective energy savings through 2020

{ .
1 Commercial
) 5870
Community
infrastructure

Office and non-
commercial equip.

New private buildings
Government buildings

Existing private
buildings

» 4.9M Dbuildings

— ~3B devices —

Source: EIA AEO 2008, McKinsey anaiysis

$1.2 trillion in
benefit for $500 B

In investment

[ :
Residential —

Lighting & major 6,020

appliances

Electrical devices &
small appliances

Mew homes ———,
A

Existing low-income
homes

Existing non-low-
income homes

129M homes
2.5B devices
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Home Energy SCOSdaandardisesenergy use
and compares usage with neighbour home

Home Energy Score

Score
Address: 12345 Honeysuckle Lane Home size: 2,200 square feet
Smithville AR 72466 Year built: 2002
Alr conditioned: Yes
oo, Q)
E—— 74 s $3,500
Uses Uses
More 1 2 | 3 4 5 6 7 8 19N . Less
energy | energy
20% of similarly sized

Top
homes score here or better
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Home Energy Score partners and assessc
offer the score to homeowners

Eugene Water and Electric Board,
Eugene & surrounding McKenzie River area

Cape Light Compact,
.Cape Cod & Martha’s Vineyard, MA

The American Society of Long Island Power

Home Inspectors, Inc.®, Authority, Long Island, NY_ @ United llluminating Company, New Haven, CT

National coverage ~ e ey
StopWaste.org, ot Tacoma Energy, Ohio Long Island Green Homes, Town of Babylon, NY
Alameda & San Francisco Counties g‘;gggg“" Performance, /L ° Energy Coordinating Agency, Philadelphia, PA

@ Community Services, Inc.,. Ohio Partners
Northwest Missouri ° for AffOVdZNE .L - e -
Columbia Water Energy, Ohio ocal Energy Alliance Program,
;ou:hComters %fﬁlce fgr Resource Efficiency, @ Kansas City and Light. Central and Northern Virginia
oULWesaTT -01012d0 Metropolitan Columbia area &
Energy Center, Boone County, MO

Kansas City, MO

Home Energy Affordability Loan,

Little Rock area & Central Arkansas Southface Energy Institute,

(5]
Georgia and the Southeast CharlestonWISE,

Charleston County, SC

® Home Energy Score Partner Location
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Better Buildings Neighborhood Programants:
maximum impact and project diversity

Overview & Selection Criteria

A 3-Year Grants of $1.5 to $40 Million Each

A 41 Grant Recipients

A Financial Leverage and Program Sustainability
A Program Approach

A Partnership Structure and Capabilities

Geographic, Demographic, Philosophical Diversity

A 32 states; 7 statavide programs

A Rural and urban mix

A Socioeconomic mix

A All climate zones covered

A Dozens of different approaches to driving demand,
financing, working with contractors, data collection

Pre-Award Awaro

10/09 12/09 04/10 06/10 07/10
| | | | |

09/10
L

PostAward

02/11 05/11 10/11  7/12 9/13
| | | | |

o
L

Grant
Recipients
assigned to
Account
Managers.
Grant
period

Funding DOE received
opportunity 130
announcement applications
requesting
$3.76 billion

25 grants
awarded

9 grants
awarded

issued for
competitive
grants

-
BETTER
14 BUILDINGS

U.S. DEPARTMENT OF ENERGY

Kick off
workshop

7 grants
awarded

Implementatio
n workshop

Grant
performance
period ends

Solutions
Workshop

Business
Models
Workshop

Launch of Early
grant Lessons
programs | Learned

workshop | Workshop

Continuous program evaluation and
incorporation of lessons learned; Business
models brought to market
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Home‘performance with Enrgy Star bring

upgrades to homeowners across the count

HOME PERFOAMANGCE WATH
ENERGY STAR

& B

Home Energy Installation
Assessment

Nearly 200,000 Projects Reported since 2002

60,000

50,000

40,000

30,000

20,000

10,000

‘02 '03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 ‘11

Verification

-

\

.
"!. E
] §

4
S
b AT

i & A S i Fne FHciency &
ENERGY oo tory
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Market adoptin at écale:
DOE helps expand home energy upgrade

)};

ooooooooooo

||||||
aaaaaa

'''''''

’_ Botter Buildings Neighborhood Program

[ Home Performance with ENERGY STAR Program

[i Better Buildings Neighborhood Program and
Home Performance with ENERGY STAR Program

VG L .
Chr v
L ING
z
o

r Home Energy Score Partner Location
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Federal program$?rosand Cons

A Many experiments uno

er diverse conditions

A Lots of funding and ex

nertise available

A Partly makes up for lack of national building standard

A Subject to regional political pressures

A Private sector organizations may block new approact

A Federal bureaucrats m

ay not pick right winners




Portland, Oregor

AOnly elected regional
government in U.S.

A Strong statewide land
use regulations

-1

. A1st city with climate
gl action planin U.S. (1990
3 revision in 2012

)

HAGDNB Sy ¢ L

T
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Urban Growth Boundary established in 197

ResearchlandiStrategic Partnerships
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L T L ‘
LB froy L “'umm‘“
SR Qe
punt #= e amm i m { =Amperas
wny

Vancouver

Hillsboro

Portland Regional 33"
Light Rail System X

Legend
deh MAX

BN Interstate MAX (open 2004)
o EEE South Transit Corridor
on
@% Future Corridors & Extensions

ArchitectureWeek.com
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Portland accomplishmentsnce 1990

A Most per capita LEEPIatinum buildings itvS
A Vehicle miles traveled down 8% per capita (smce 199¢

A Transit ridership doubled
A Bikecommutes increased fiviold
A Gasolinesales down 21% per capit

A
A
A

Highest per capita hybrid ownership in US
Recycling rate more than tripled

Household energy use down 10% per capita

A City facilities save more than $5.5M per year
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YEAR TWO PROGRESS REPORT APRIL 2012

=i

Bureauof Blanning and Sustainability Zam L
Innovatsan. Collaboration. Practical Solutions. g 3 : Office of smta]n‘bﬂity
-. J

Xy of Porthand Oregen Joff Cogen, County Chair; Kat West, Directoe
Sam Adarer, Maper « Ssta Aaderson, Director
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Consumption
and solid waste 4N eneWdlo enaray, 6%
= 35% - e

Waste refluction, 15% N\ % o> Commercial
N £ bundlngs 13%

e e T ereep——

Transportation = 18%

City and county
operations = 2%
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CARBON EMISSIONS TREND

SEEEEEEE gg (8

H
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s Multnomah County United States
Bureau of Planning and Sustainobiity and LS. Energy information Administration
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GHG emissions down In all sectors

MULTHNOMAH COUNTY CARBOM EMISSIONS

Figure 2. PERCENTAGE BY SECTOR

1% Waste Dispasal

COMPONENTS OF CARBON REDUCTION I ,
IN MULTNOMAH COUNTY 1990-2010

it adlie i) o

RESIDENTIAL @ COMMERCIAL WASTE o .

FEOM oo & INDUSTRIAL" § . ~DISPOSAL Comunarcal

1% Raesidantial

Populatian t Pesulstien t o population

+2_51¢. ................................. +3 E

+20%

+15%

.
F10% - - - - conennnnnennaanas ool AR s e S ' .....................

=]
(=)
iy
(=]
o
@ : t
W o+5% N o oS s s o L
u : : TOTAL CHANGE IN CARBOM
E : F EMISSIONS BETWEEM
5 2 : — 1950 AND 2010 -6%
¥ 0% - + . . + . A — — n —
£ : E
E i F Rusidential -
= ey : . PULUT . Commarcisl & Indusirial -3%
2 : :
: Carhan : Carkon £
-10% . e s ey | o ey s S
ome H perUnited pernitst
Enargy : Energy E
Commarcisland ... " ressssssssssnss M i oo SRR
5% imdustrial Enargy .
Wie per Job : Transpartation
: Energy Uss
arbn : e Peries :
[ Y S EERRRRREPRRFRRRRRRRRRRRN EMIREINE par + -+ s LTS SR U RIS PR TSP JETTTTISTSTATINE e TROE
Unit of Eneray : : :
-66%
* Tha commercial and industrial data includas mult f_ilr"l Iy rasidancas. sinca those buildings Waale Dlapoual
ara treated as commarcial properties for wtility billing purposas. Carkon Emiuiena
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New

70,000 -
60,000 -
50,000 -
40,0001
30,000-
20,000 -

10,000 -

mandatory compostingrogram
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Preliminary results after 8 months

+200%

NN N NN

Composting

+3%

Recycling

Garbage

[]Before
O After
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Plan has 18 components and 107 actions

1. Reduce the total energy use of all buildings built before 2010 by 25 percent.

Action Motes
. {il E_r..:.l:!]is}l. an i.I'I"-"EI'I:r.Il.lnl: fund -|.:-:F=|: least 550 million in [n_ June Il'.'l‘l.l'.'l_r |:E1._-= l:.-_.'i::." ﬂl:i.b:i.‘i'_.'l!d 1 Clean Energy Works ind charged the new non- PrnEl:
public and privaze capizal o provide easy access o low-cost with the dual mission of reducing « Jporting jobs. Since March
finanding 1o residents and businesses for energy performance | 2011, Clean Energy Works Oregon (CEW0) has 9 ag.gg.q“ whale-home retrofit inancing program
i IgY p g B . Prog:
improvements. {City: B3, Mayod) (Countyz (5] bevond the City of Portland to Multnomah, Clackamas, Washingan, Jackson, Josephine, Klamach and
Lake Counties.

Chver 1,000 homes have received whale-home energy remodels since the beginning of the Clean Energy
Works Porcland pilot. The pilac, which ended in February 2011, created 45 full-time construction jobs
and over 400 workers received a pr_."n:heck from the program. CEWO has assembled nearly $25 million in

capiral and program fundinf;. It has also partnered with several Oregon lending institutions, representing

over £20 million in leverage fram private-sector capitzl

Chver 30 Home Performance contractars are now participating in CEWO. These contractors have
committed to u.p:"l.n:d a set D:I""}Lish -road standards,” i.n|:|.u.-:|.in5 paying a I:‘ami:j."-:uppnn:ins wage and
hiring, from 2 diverse poal af skilled workers. Warkforce results so far indicate that CEWO contractors are
achieving these high-road standards. One hundred percent af mew hires have heen local. 38 percent qunb
haours have been worked by minorities and 15 percent of job hours have been worked by women. Fifteen
percen: of contract dellars have gone o historically disadvantaged businesses.

E-].' 2013, CEWO intends to |.1|_:|-E;r=|:|.e &,000 sinE:E-Famil}f homes in ﬂ:n:f;un, crexte or retain 1,300 |:|u1|i|:].'
jobs and deliver energy savings of B.500,000 kilowars-hours and 1,950,000 therms.
The Counry is exploring funding opporounities to suppart investments in commercial building energy

eficiency and renewable energy.

(i) Fequire enecgy pe:rﬁ:-rmmc-: ratings far all homes so that BI'S has developed a preliminary home energy perlormance policy propasal. The proposal is pending

owners, tenants and prospective buyers can make informed the finalization of the Energy Trust nfﬂ:q,uns energy p:r.ﬁ:rmnc: score for existing homes, which is
decisions. (Ciny: BPS) {Cownty: 005} expected in 2012,

The Councy and Ciry supgarted legislation in che 2011 Oregon Legislature char would have established
an energy performance score requirements in the stace. The legislation was ultimately unsuccesshul
and the County and City continue to monitor national best practices in energy performance ratings in

constderation of future action at the local level.
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Clean Energy Works Oregon (2111 3)

A Nonprofit established by Portland in 2010 for $50M

A Expanded throughouDregon with $20M from US DOE
A Retrofit 3.5M square feet of commercial building space
A Retrofit 6,000 residential homes

A Reduce 200,000 MT CO2 emissions

A Save >300,00MBTUf energy
A Create or retain 1300 jobs

clean
enercy
WOrKS
oregon
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Climate Action Plan aligns with other plans

A The Portland Plan (comprehensive, 25 year plan)
A Economidevelopment Strategy

A Grey to Green Plan

A Bicycle/Streetcar Master Plans

A Portland Comprehensive Pl
A Peak OiStrategy




Portland State

UNIVERSITY

t 2N f | YRYAYHAfQa y & A

0 e helghborhood concept ana

PORTI.AND PLAN

[\~ Walkableaccess:

'\ A Parks
rﬁ A Jobs

B D~ A Transit
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EcoDistrictare
neighbourhoods
committed to
Improvingtheir
sustainabilitywith
engaged people,
s green buildings and
.5 ®@ smartinfrastructure

@ Portland has five
pilot EcoDistricts
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Commercial Middle income
/ residential
Portland’'s EcoDistricts f’ Gateway LOW income
Lioyd T / residential
District R Zoster
— reen

Academi‘ '
SoMa

High income/

residential

] South
Waterfront



