
Oakland EcoBlock

31 October 2024

Therese Peffer, CIEE, UC Berkeley

A Neighborhood Energy Retrofit



Urgency of climate change: energy upgrades 
one house at a time is too slow

The majority of homes in California were built 
before energy codes. These homes are more 
often owned by low-middle income 
households.

72% of housing in California is in single family 
and 2-4 unit multifamily buildings, but 
community solar often focuses on new 
suburban construction or energy upgrades on 
existing 5+unit multifamily.

The Problem

Presenter Notes
Presentation Notes
Phase 2 of the project is implementation.The Oakland Ecoblock project is one of 4 projects under constructonThe focus is existing buildings—not as sexy as new construction, but an enormous opportunity for emissions. We have yet to find a precedent at the block scale retrofitting urban residential single family homes, and none that lets the homeowners—the community themselves—share, own and manage the source of energy.



Unique features:
• Energy retrofits of older 1-4 unit housing stock
• Shared rooftop solar
• EV car share and shared curbside EV charger
• (if funded) a microgrid or other storage
• Stormwater mitigation
• Community ownership via nonprofit Association

California Energy Commission Advanced Energy Community 
Phase I (2016-2018), 1.5M + donors: Feasibility study
Phase II (2019-2025), $5M + $3M donors + cost share: Build

Goals: provide affordable access to solar and energy 
upgrades, reduce greenhouse gases, 
improve electrical grid reliability, and scale.

Oakland EcoBlock: A Zero Net Energy Neighborhood Retrofit

Presenter Notes
Presentation Notes
Phase 2 of the project is implementation.The Oakland Ecoblock project is one of 4 projects under constructonThe focus is existing buildings—not as sexy as new construction, but an enormous opportunity for emissions. We have yet to find a precedent at the block scale retrofitting urban residential single family homes, and none that lets the homeowners—the community themselves—share, own and manage the source of energy.



0 100’ 200’ 400’

Energy efficiency 
(insulation/air sealing) in 
older urban housing stock

Shared rooftop solar

Innovative legal & financial 
structures for community 
ownership & governance

Provide templates and best 
practices for a path to scale

Oakland EcoBlock: Affordable, Clean, Resilient Energy

Microgrid design
Curbside EV charger and EV 
car share

Stormwater biodetention
and sidewalk planting

Electrification of space 
conditioning and water 
heating

Presenter Notes
Presentation Notes
Here are the defining features: existing construction, urban environment, primarily residential, Low-middle income72% of housing in California is in single family and 2-4 unit multi family….so this is a strategy that can scale with great impact�



Presenter Notes
Presentation Notes
We are testing the economies of scale of aggregation as more effective wrt leveraging load diversity (reducing capacity needed for solar and storage), onsite generation means less loss of electricity through distribution and transmission (15% in CA); fewer truck rolls in construction/bulk purchasing power; car share saves embodied carbon of vehicle manufacture; electrifying contiguous houses allows faster decommissioning of natural gas lines, which can leak methane and are susceptible to ruptures during earthquakes, and finally leveraging the neighbor or peer effect. 



We are exploring how EcoBlock 
leverages Economies of Scale to: 
• Reduce capacity for solar/storage 

by sharing

• Reduce energy transmission losses

• Save construction time
• Fewer vehicles/equipment through 

car/EVCS share

• Decommission natural gas lines
• Rapidly increase adopters through 

neighbor/peer effect
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Economies of scale: in construction

• Fewer truck rolls (delivering 
appliances, trips to the dump)

• Potential for bulk purchase of 
appliances and heat pumps

• Alleviate “half-day” labor issue 
when a project finishes midday

Presenter Notes
Presentation Notes
We think we will see economies of scale in retrofit construction: fewer truck rolls, bulk purchases, and alleviate half-day labor problem



Economies of scale: neighbor or peer effect
• Solar adoption is contagious in 

neighborhoods regardless of income.

• These new technologies-–heat pumps, 
induction stoves—are hard to 
understand

• Trusted source of information: 
Neighbors talk to each other about new 
technologies and can reduce the burden

• Potentially reduces soft costs of 
acquiring customers (home 
performance, electrification, solar)

Presenter Notes
Presentation Notes
Finally, EcoBlock reaps the benefit of the neighbor or peer effect: you may have heard that solar is contagious and tends to be adopted in clusters. We think that approaching a group of neighbors at one time about adopting energy and water efficiency, electrification, and solar can help speed adoption. 



Community Microgrid

• PG&E owns & operates all 
overhead wires, transformers & 
protective devices

• ~100 kW solar on 15 roofs
• 125 kW/250 kWh LiFePO4

battery
• Shared curbside EV charger 

charges shared EV
• Not all houses need to join

Presenter Notes
Presentation Notes
The plan is to have a microgrid of rooftop solar and a large central battery on private property, shared by participating homeowners, and to use the existing overhead lines from PG&E for distribution. There is interest from the block to have a curbside EV charger with EV car share.During normal operation, the solar will feed into the homes and onto the grid; the large battery can provide grid support.During an islanding event when the grid power is out, the solar/large battery supplies all the participants’ homes. Note that it is not required to have all people on the block participate; PG&E will turn off the power to their homes just as if they were on the main grid.



Reduce loads to make equipment smaller 
& cheaper and provide improved comfort 
and indoor air quality

• High performance envelope

• Ventilation systems (kitchen hood, 
bathroom fans)

• Heat pumps for space heating/cooling

• Heat pump water heaters

Design & Construction



Control & Connectivity
• Monitor

• Whole building energy 
consumption

• Solar energy production
• Manage loads
• Local control
• Resilient to Internet outages

Home Energy Management System 

Smart 
circuit 

breakers

Load 
controller

Inverter



Water Efficiency

Laundry to landscape irrigation workshop



Stormwater mitigation
EPA grant

• Biodetention swale at end of block before creek. Will monitor water flow and quality.



Street plantings—aesthetic and reduce runoff



• Curbside Electric Vehicle (EV) charger
• It’s Electric

• Work with homeowner
• Submeter from house for charger
• Cord stays with the car

• City: major encroachment permit
• Not open to public

• EV car share for block participants
• Majority responded they would get rid of a 

second car if they had access to car share!
• Difficult to find car share company that works 

with private group

Mobility



• City codes and permits
• Utility tariffs and regulations
• Land use issues
• Tenant/property owner issues
• Tax issues
• Choice of Governance vehicle
• Formed Homeowners Association 

with block leaders
• Neighbors recruited neighbors to 

form Membership

Policy and Law



Business & Finance

Presenter Notes
Presentation Notes
The Legal, and Business and Finance teams areComprised of attorneys, counsel, business advisors, insurance reps, and financial entities who helped develop the agreements for the project. 



Business & Finance

Presenter Notes
Presentation Notes
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Community

Presenter Notes
Presentation Notes
The catalyst for the project is the community - the neighbors -  PLUS their interest in neighborhood-wide electrification, decarbonization and resiliency.The Neighbors are supported by a community organizer and legal representation.  As mentioned, there are six languages spoken on the block and while most communicated in English, while a few required Spanish and Mandarin translation and interpretation.The Energy team is comprised of electrical engineers, grid experts and, very importantly, a grid interconnection specialist, who speaks fluent PGEses.  Our team’s specialist is a former PGE employee.  She understands the utilities’ organization, its culture and way of doing things, and she’s been invaluable in guiding strategy and communications. -- Spanish, Chinese, Ukrainian, Russian, German, Arabic, English – 



How can we improve Oakland neighborhoods?

• Old inefficient, leaky 
homes, poor air quality

• Old natural gas lines—
susceptible to fires

• Old electrical capacity
• High energy bills
• Susceptible to power 

outages

• Low income/priority 
populations 

• More comfortable 
homes

• Improved air quality

• Keep the lights on and 
lower energy bills!

• Local clean 
neighborhood 
transportation

• Neighbors working 
together



Monthly Community Newsletter

Education



Oakland EcoBlock Stakeholders
EcoBlock Community 

Association

Sponsors

Anonymous Donor

Utilities

Partners

Technical 
Advisory 

Committee

Implementation

Research

Presenter Notes
Presentation Notes
Here is who’s involved in this particular Oakland EcoBlock Pilot project.  It’s a big team, each with a role and a collaborative relationship with others and our project manager.I'm going to home in on the research and implementation team.



• Finish construction
• insulation, reroofing, rooftop solar, electric water heating and space conditioning

• Look for funding
• Complete electrification, interactive website, energy storage or microgrid

• Test revenue streams: load aggregation
• Interview residents
• Document lessons learned in a Guidebook (or interactive website!)
• Brainstorming how to scale, how to transfer this knowledge effectively

Next steps



• Technical
• Worked with PG&E for 1.5 years to design the microgrid—possible!
• Expensive battery shed. 
• Community tariffs not ready yet. 
• EV car share—desired by community, but difficult at the block scale. 
• Stormwater swale at community level, streetwideplanting—community building! 
• Was upgrading the electric panels necessary?
• Home energy management—what to do with tenants, cloud control

• Financial and business models
• Developed detailed model of Insurance/operation and maintenance costs. 
• Different ownership models. 
• Still considering aggregated load benefit: on bill financing of energy retrofits, low 

interest/revolving loans,

Lessons learned: Oakland EcoBlock Guidebook

Presenter Notes
Presentation Notes
EcoBlock budget gaps Electrification NG clothes dryers and ranges $125,000 HEMS  $                  72,000 Network  $                  43,200 EPB $288,240 UCB $28,824 $557,264 Option A: Add minimum energy resiliency Channing Street Copper’s 4 kWh induction range  $          52,500.00 Option B: battery storage per house 5 kW per home  $               625,000 plus EPB  $               750,000 plus UCB  $               825,000 Option C: microgrid research platform EPB  $          2,183,000 minus PG&E  $          1,883,000 could explore 30% back on battery/microgrid controller Would explore PG&E's CMEP--~$500,000 Plus UCB  $          2,259,600 



• Regulatory
• Nonprofit association—can get tax credit for microgrid! 
• Process of sharing energy with multiple meters: similar to master meter multifamily solar 

Working with tenants. 
• Creating an association—lots of paperwork (templates for the next EcoBlock)

• Social
• Community volunteers and leads! 
• Hired a community liaison
• Foster two-way discussion
• Educate
• Provide translation and interpretation
• Used consensus method to understand objections
• “Barn raising” type laundry to landscape workshop. 
• Neighbors teach and encourage each other—especially new technologies!

Lessons learned: Oakland EcoBlock Guidebook
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The EcoBlock Portfolio of Strategies

Complex
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Questions?
www.ecoblock.berkeley.edu

Therese Peffer
tpeffer@berkeley.edu
510-289-4278

http://www.ecoblock.berkeley.edu/
mailto:tpeffer@Berkeley.edu
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