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Personal Background 

• Research VP at Portland State University since 2010 

• Geology prof. at Arizona State University for 30 years 

• Department Chair, VP Research, Sustainability Director 

• Volcano research shifted to urban sustainability 



Why care about energy conservation? 

• Economics – save money, create jobs 

• Geopolitics – reduce imports 

• Social justice – share opportunities 

• Environment – stabilise climate 
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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: 

We don’t know yet, but the alternatives all seem worse 



How do we accelerate our progress? 

• Encourage world’s cities to learn from one another 

• Help neighbourhoods in a city share best practices 

• Urge companies in a sector to develop new standards 

• Let 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: 
U.S. Dept. of Energy’s Approach  

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  

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

• But 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 

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

•   32 states; 7 state-wide programs 
•   Rural and urban mix 
•   Socioeconomic mix 
•   All climate zones covered 
•   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 

• Many experiments under diverse conditions 

• Lots of funding and expertise available 

• Partly makes up for lack of national building standards 

• Subject to regional political pressures 

• Private sector organizations may block new approaches 

• Federal bureaucrats may not pick right winners 



Portland, Oregon 
 

• Only elected regional 
government in U.S. 
 

• Strong state-wide land 
use regulations 
 

• 1st city with climate 
action plan in U.S. (1990); 
3rd revision in 2012 
 

• “Green,” planning culture 



Urban Growth Boundary established in 1970s 

Basis for today’s environmental consciousness in Portland 



Freeway expansion blocked by protests in ‘60s 



Replaced by multi-modal transportation system 



Portland accomplishments since 1990 

• Most per capita LEED Platinum buildings in US 

• Vehicle miles traveled down 8% per capita (since 1995)  

• Transit ridership doubled 

• Bike commutes increased five-fold 

• Gasoline sales down 21% per capita 

• Highest per capita hybrid ownership in US 

• Recycling rate more than tripled 

• Household energy use down 10% per capita 

• City 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% 



Portland’s per capita & total GHG below 1990 



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) 

• Non-profit established by Portland in 2010 for $50M 

• Expanded throughout Oregon with $20M from US DOE 

• Retrofit 3.5M square feet of commercial building space  

• Retrofit 6,000 residential homes 

• Reduce 200,000 MT CO2 emissions 

• Save >300,000 MBTUs of energy 

• Create or retain 1300 jobs 

 

 

 

 

 



• The Portland Plan (comprehensive, 25 year plan)  

• Economic Development Strategy 

• Grey to Green Plan 

• Bicycle/Streetcar Master Plans 

• Portland Comprehensive Plan 

• Peak Oil Strategy 

Climate Action Plan aligns with other plans 



Portland Plan’s “20-minute neighborhoods” 

Walkable access: 
• Parks 
• Jobs 
• Transit 
• Shopping 



“EcoDistricts” help implement the Portland Plan 

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

Portland has five 
pilot EcoDistricts 



Portland’s five pilot EcoDistricts 
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Transportation 

System integration within EcoDistricts 



Municipal programs: Pros and Cons 

• Close connection with citizens 

• Neighbourhoods allow diverse experimentation 

• Migration provides socioeconomic feedback 

• City budgets highly constrained 

• Departments may not want to work together 

• Cities may resist adopting ideas from elsewhere 



Private Sector innovation: KB Home 

• 5th largest home builder in U.S. 

• All houses Energy Star and Water Sense compliant 

• Pioneered Energy Performance Score and Zero Energy 

• #1 Green Builder in U.S: Calvert Investments 

• Advisory board of NGO, academic, government leaders 

 

 

 

 

 

 



KB Annual Sustainability Reports since 2007 

CALVERT 
INVESTMENTS: 
A GREEN 
RECOVERY FOR 
AMERICA’S 
HOMEBUILDERS? 
 
A Survey of 
Sustainable 
Practices by the 
Homebuilding 
Industry 
November 2010 



Private sector programs: Pros and Cons 

• Ability to influence entire supply chain 

• Good ideas will be replicated rapidly 

• Large-scale production can bring down prices 

• Consumers may not reward innovation 

• Industry can be very resistant to change 

• Early adopters may fail 

 



Role of universities 

• Train next generation of problem solvers 

• Conduct fundamental research 

• Spin out intellectual property and companies 

• Serve as neutral conveners 



ASU’s Decision Theater 

• Lets non-experts explore future policy options 

• Can apply to environmental, social and economic issues 

• Commercial applications can generate revenue 

• Used by Governor, state agencies, and cities 

• Building global network: D.C., Portland, Beijing, Wuhan 



University programs: Pros and Cons 

• Students and faculty make fundamental discoveries 

• Bring objective quantitative rigor to public policy 

• Campuses can be test-beds for new technologies 

• Hard to hold faculty accountable 

• Universities compete fiercely for funding 

• Practical applications often seen as lower priority 

 

 

 

 



Conclusions 

• Energy conservation “stealth” way to address climate 

• Federal grants and program development essential 

• Diverse neighbourhood-scale solutions offer resilience 

• Large companies can accelerate tech advances 

• Energy issues part of larger sustainability agenda 

 




