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It All Adds up to Zero 
California’s Zero Net Energy Future (and What We’re 

Doing About it)



What is Zero Net Energy?
CA Department of General Services Definitions
• ZNE building – An energy-efficient building where, on a source energy basis, the actual annual consumed

energy is less than or equal to the on-site renewable generated energy.

• ZNE campus –An energy-efficient campus where, on a source energy basis, the actual annual consumed
energy is less than or equal to the on-site renewable generated energy

• ZNE portfolio - An energy-efficient portfolio in which, on a source energy basis, the actual annual 
consumed energy is less than or equal to the on-site renewable generated energy

• ZNE community – An energy-efficient community where, on a source energy basis, the actual annual 
consumed energy is less than or equal to the on -site renewable generated energy.
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CA Policies Have Catalysed the Market

4

• Production Builders Envision, 

Meritage, DeYoung, Pulte all 

developing ZNE residential 

communities

• Local Governments with ZNE 

policies and codes

• Lancaster – Solar Roofs

• Palo Alto – ZNE Policy

• Santa Monica – ZNE 

Policy

• Hayward – ZNE public 

buildings

• Sonoma and Marin 

CCAs 

• San Diego

And more….
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CPUC’s Role in Zero Net Energy
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What’s Next: Residential
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Energy Design Rating Dashboard

9



CPUC’s Grid Integration Study
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• CEC is currently developing a 

ZNE residential building code

• CPUC managing study by DNV-

GL regarding socialized cost, 

“ZNE Grid Integration Study”

• Purpose: Evaluate the impacts 

of ZNE on the distribution grid to 

be included in Title 24 cost-

effectiveness method

• Scope: DNV GL’s scope is to 

calculate the integration costs of 

ZNE to the grid and work with 

CEC to incorporate these costs 

into Title 24.



DNV-GL Methodology
• Mapped annual PV growth to distribution 

circuits, using a geographic allocation 
method. 

• Assumed 2kW system size per home

• Categorized into representative circuits

• Performed flow studies on 75 sample 
circuits assuming up to 160% penetration 

• Evaluated technical criteria: voltage, 
thermal, reverse power flow

• Added  mitigation measures: traditional 
measures, energy storage, smart inverters, 
optimal location

• Examined 2 scenarios:

– High Cost case - all ZNE homes lumped 
together in one place

– Low Cost case – ZNE homes distributed 
throughout feeder11
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High Cost 

Case
PG&E SCE SDG&E

Total Cost
Cost Per 

Ratepayer
Total Cost

Cost Per 
Ratepayer

Total Cost
Cost Per 

Ratepayer

Without ZNE $850 M $157 $134 M $27 $605 M $432

With ZNE $1,473 M $273 $179 M $36 $698 M $498

Difference $623 M $116 $45 M $9 $93 M $66

Results: High Cost Scenario

Grid Integration Costs for new PV between 2016 and 2026
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Results: Low Cost Scenario

Low Cost 

Case
PG&E SCE SDG&E

Total Cost
Cost Per 

Ratepayer
Total Cost

Cost Per 

Ratepayer
Total Cost

Cost Per 

Ratepayer

Without ZNE $75 M $14 $51 M $10 $38 M $27 

With ZNE $117 M $21 $36 M $7 $43 M $31 

Difference $42 M $7 $15 M $3 $6 M $4 

Grid Integration Costs for new PV between 2016 and 2026

80% – 95% lower than High Cost Scenario
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Key Takeaways for New Residential 
ZNE

• High volumes of ZNE homes 

should be developed with “eyes 

wide open” with regards to grid 

harmonization

• Grid harmonization can happen 

with energy storage and “smart 

inverters”

• Location matters! The IOUs’ 

Integration Cost Analysis (ICA) 

tool should be helpful to indicate 

low cost locations.
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Commercial ZNE Action Plan and 
Tool



16

Update the Commercial ZNE Goal & Objective

Goal: Beginning in 2030, all 

new commercial buildings and 

major renovations of existing 

buildings achieve zero net 

energy performance 

(onsite/offsite renewables) and 

grid optimization.

Objective:  ZNE Buildings and 

Districts are integrated as key 

distributed energy resources 

that reduce carbon emissions, 

enhance customer experience 

and create more resilient 

communities.

“First Street North Vision” developed by the Little Tokyo 

community, Los Angeles. 
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Community Decision-Making Tool
Informed by CPUC, CEC policy 

goals

• Grid Friendly/Load 

Balancing

• Locational Value

• Cost Effective

• Equity for Ratepayers

• Reduce Transmission

• Distributed Energy 

Resources

• Reliability

Powered by Customer needs 

and objectives
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Community Decision-Making Tool
Who Makes the 

Decisions?

• Developers

• Local Governments

• Property Owners

Who Helps to Make 

the Decisions?

• Architects

• Builders

• Energy Consultants
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Example 1. Sustainability Focused Customer
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Example 2. Economic Focused Customer
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Next Steps to Commercial Action Plan

• Test and Discuss Values and Definitions

• Develop and Test Phase 1. Decision 

Making Tool

• Complete the Commercial Buildings Action 

Plan

• Coordination with other Agencies

Energy Efficiency Collaborative

Ongoing Coordination with CEC



Questions?
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Rory Cox, Senior Analyst
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Energy Division

rory.cox@cpuc.ca.gov

415-703-1093

mailto:rory.cox@cpuc.ca.gov

