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Personal Background 

ÅResearch VP at Portland State University since 2010 

ÅGeology prof. at Arizona State University for 30 years 

ÅDepartment Chair, VP Research, Sustainability Director 

ÅVolcano research shifted to urban sustainability 



Why care about energy conservation? 

ÅEconomics ς save money, create jobs 

ÅGeopolitics ς reduce imports 

ÅSocial justice ς share opportunities 

ÅEnvironment ς stabilise climate 



Why care about energy conservation? 

ÅEconomics ς save money, create jobs 

ÅGeopolitics ς reduce imports 

ÅSocial justice ς share opportunities 

ÅEnvironment ς stabilise climate 



We know ways to stabilise climate 

 J. J.  McCarthy  Science  326, 1646-1655 (2009),  after Socolow and Pacala    

Continued fossil fuel emissions 

Stabilisation triangle 

Carbon 
reduction 
wedges 



Carbon reduction wedges 

  1. More efficient vehicles  
  2. Reduced use of vehicles  
  3. More efficient buildings  
  4. More efficient coal plants  
  5. Swap gas-based power for coal 
  6. Capture CO2 at power plants  
  7. Capture CO2 at H2 plants 
  8. Capture CO2 at coal-to-synfuels plants 
  9. Swap nuclear power for coal power  
10. Swap wind power for coal power  
11. Swap PV power for coal power  
12. Swap wind-based H2 for gas in hybrids 
13. Swap biomass fuel for fossil fuel  
14. Reduce deforestation 
15. Use conservation tillage 
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Engineering climate: Signs of desperation 

http:// mrbarlow.wordpress.com/ 

Cloud brightening 
with sea water 

Orbiting space shield 

Stratospheric sulfate injection 

Genetically-modified trees 

Ocean fertilization 
triggering algae 

blooms Carbon Capture 
and Burial 



Question: 

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

 

Answer: 

²Ŝ ŘƻƴΩǘ ƪƴƻǿ ȅŜǘΣ ōǳǘ the alternatives all seem worse 



How do we accelerate our progress? 

Å9ƴŎƻǳǊŀƎŜ ǿƻǊƭŘΩǎ ŎƛǘƛŜǎ ǘƻ ƭŜŀǊƴ ŦǊƻƳ ƻƴŜ ŀƴƻǘƘŜǊ 

ÅHelp neighbourhoods in a city share best practices 

ÅUrge companies in a sector to develop new standards 

ÅLet universities drive innovation and convene 

 



Four sectors contribute to sustainable solutions 

NGOs 

Government 

Corporations 

Educate 
Discover 
Convene 
Integrate 

Advocate 
Defend  
Inform 
Solicit 

 

Contribute 
Innovate 
Employ 
Invest 

Universities 

Fund 
Protect 

Regulate 
Negotiate 



Improving Residential Buildings: 
¦Φ{Φ 5ŜǇǘΦ ƻŦ 9ƴŜǊƎȅΩǎ !ǇǇǊƻŀŎƘ  

Thanks to Deputy Assistant Secretary Kathleen Hogan 
Office of Energy Efficiency and Renewable Energy, U.S. Dept. of Energy 

www.betterbuildings.energy.gov/neighborhoods 



Low Hanging Fruit: 20% Savings thru 2020  

ÅResidential buildings accounted for 22% 
of U.S. energy consumption in 2011 
ÅBut 33% of the opportunity for cost-

effective energy savings through 2020   

Industrial Commercial Residential 

330,000 enterprises 4.9M  buildings 
~3B devices 

129M homes 
2.5B devices 



Home Energy Score standardises energy use  
and compares usage with neighbour homes       

Uses 
More 

energy 

Uses 
Less 

energy 



Home Energy Score partners and assessors 
offer the score to homeowners 



Better Buildings Neighborhood Program grants: 
maximum impact and project diversity     

Pre-Award Award Post-Award 

Å   3-Year Grants of $1.5 to $40 Million Each 
Å   41 Grant Recipients 
Å   Financial Leverage and Program Sustainability 
Å   Program Approach 
Å   Partnership Structure and Capabilities 

Å   32 states; 7 state-wide programs 
Å   Rural and urban mix 
Å   Socioeconomic mix 
Å   All climate zones covered 
Å   Dozens of different approaches to driving demand, 
     financing, working with contractors, data collection  



Home performance with Energy Star brings  
upgrades to homeowners across the country 



Market adoption at scale:  
DOE helps expand home energy upgrades 



Federal programs: Pros and Cons 

ÅMany experiments under diverse conditions 

ÅLots of funding and expertise available 

ÅPartly makes up for lack of national building standards 

ÅSubject to regional political pressures 

ÅPrivate sector organizations may block new approaches 

ÅFederal bureaucrats may not pick right winners 



Portland, Oregon 
 

ÅOnly elected regional 
government in U.S. 
 
ÅStrong state-wide land 

use regulations 
 
Å1st city with climate 

action plan in U.S. (1990); 
3rd revision in 2012 
 
ÅάDǊŜŜƴΣέ ǇƭŀƴƴƛƴƎ ŎǳƭǘǳǊŜ 



Urban Growth Boundary established in 1970s 

.ŀǎƛǎ ŦƻǊ ǘƻŘŀȅΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴǎŎƛƻǳǎƴŜǎǎ ƛƴ tƻǊǘƭŀƴŘ 



CǊŜŜǿŀȅ ŜȄǇŀƴǎƛƻƴ ōƭƻŎƪŜŘ ōȅ ǇǊƻǘŜǎǘǎ ƛƴ Ψслǎ 



Replaced by multi-modal transportation system 



Portland accomplishments since 1990 

ÅMost per capita LEED Platinum buildings in US 

ÅVehicle miles traveled down 8% per capita (since 1995)  

ÅTransit ridership doubled 

ÅBike commutes increased five-fold 

ÅGasoline sales down 21% per capita 

ÅHighest per capita hybrid ownership in US 

ÅRecycling rate more than tripled 

ÅHousehold energy use down 10% per capita 

ÅCity facilities save more than $5.5M  per year 

 

 





Climate Action Plan has 2030 targets 

Consumption 
and solid waste 

= 35% 

Food = 11% 

City and county 
operations = 2% 

Transportation = 18% 

Industry = 5% 

Commercial 
buildings = 13% 

Homes = 16% 



tƻǊǘƭŀƴŘΩǎ ǇŜǊ ŎŀǇƛǘŀ ϧ ǘƻǘŀƭ DID ōŜƭƻǿ мффл 



GHG emissions goals for 2050 



GHG emissions down in all sectors 



New mandatory composting program  
Preliminary results after 8 months 



Plan has 18 components and 107 actions 

Clean Energy Works 
Oregon 



Clean Energy Works Oregon (2010-2013) 

ÅNon-profit established by Portland in 2010 for $50M 

ÅExpanded throughout Oregon with $20M from US DOE 

ÅRetrofit 3.5M square feet of commercial building space  

ÅRetrofit 6,000 residential homes 

ÅReduce 200,000 MT CO2 emissions 

ÅSave >300,000 MBTUs of energy 

ÅCreate or retain 1300 jobs 

 

 

 

 

 



ÅThe Portland Plan (comprehensive, 25 year plan)  

ÅEconomic Development Strategy 

ÅGrey to Green Plan 

ÅBicycle/Streetcar Master Plans 

ÅPortland Comprehensive Plan 

ÅPeak Oil Strategy 

Climate Action Plan aligns with other plans 



tƻǊǘƭŀƴŘ tƭŀƴΩǎ άнл-ƳƛƴǳǘŜ ƴŜƛƎƘōƻǊƘƻƻŘǎέ 

Walkable access: 
ÅParks 
ÅJobs 
ÅTransit 
ÅShopping 



άEcoDistrictsέ ƘŜƭǇ ƛƳǇƭŜƳŜƴǘ the Portland Plan 

EcoDistricts are 
neighbourhoods 
committed to 
improving their 
sustainability, with 
engaged people, 
green buildings and 
smart infrastructure 

Portland has five 
pilot EcoDistricts 



tƻǊǘƭŀƴŘΩǎ ŦƛǾŜ Ǉƛƭƻǘ EcoDistricts 

Commercial Middle income  
residential 

Low income  
residential 

Academic 

High income  
residential 

Lloyd 
District 

Gateway 

Foster 
Green 

South 
Waterfront 

SoMa 


