
Zero Net Energy Overview – 5/23/2014 
Local Government Sustainable Energy Coalition meeting 
Compiled by BC Capps, bc.capps@sonoma-county.org 
 
 
ZNE Definition 

 A zero net energy building produces as much energy as it consumes over the course of a year 
through high levels of energy efficiency and on-site renewable power generation. 

o As with any emerging field where definitions are not yet settled, there are varying 
opinions on how to frame the effort. Other definitions of ZNE expand the scope beyond 
a single building to a campus or community-wide scale when it is infeasible to make 
each and every building ZNE. 

o There are also differing ways to account for the energy use and savings, including 
valuing energy reduction at peak times more than off-peak times through “time 
dependent valuation” (TDV) 

o The combustion of hydrocarbons, such as natural gas, is also under considerable debate. 
To meet the definition of a California ZNE building, all fuels—gas and electric—must be 
offset through renewables to be truly zero energy. Some definitions refer to ZNE electric 
buildings which do not offset direct use of gas or other fossil fuels. Alternatively, other 
definitions preclude the use of any combustion fuel at all. 

o ZNE should be seen as an aspirational target and as an ongoing process, not as a 
discreet outcome; buildings that move toward ZNE, but do not reach zero should still be 
valued and applauded for their efforts 

o Some ZNE proponents are also moving toward additional efficiency measures and 
expanded renewable to create “positive net energy” buildings 

 
State ZNE Goals 

 The State of California has set three BIG Goals in relation to ZNE (through the California Long 
Term Energy Efficiency Strategic Plan and Big Bold Energy Efficiency Strategies): 

o All new residential construction will be zero net energy by 2020. 
o All new commercial construction will be zero net energy by 2030. 
o 50% of existing commercial buildings will be retrofit to zero net energy by 2030. 

 
ZNE Design Considerations 

 There are two major phases to implementing ZNE projects: 
o Integrated design –  A collaborative method for designing buildings which emphasizes 

the development of a “whole building design” to satisfy the goals of multiple 
stakeholders while achieving the overall project objectives of zero net energy. 

o Applied technologies – Incorporation of energy efficiency measures, renewable 
generation, and other selected technologies to meet the zero net energy goals. 

 As a compliment to ZNE, a building’s Energy Use Index/Intensity (EUI) is an important metric to 
compare similar buildings types and across differing building types 

o EUI is measured in thousands of BTUs per square foot per year (kBTU/sf/yr) and most 
ZNE buildings have an EUI of ~20 kBTU/sf/yr 
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Key ZNE Strategies 

 Frequent ZNE strategies include: 
o Highly-efficient thermal envelope 
o Solar controls for shading 
o Automated daylight controls to reduce lighting use 
o Reduced plug loads 
o Ground source heat pumps 
o Dedicated outdoor air system decoupled from heating and cooling systems 
o Photovoltaic systems or other renewable generation 
o Energy management dashboards for real-time monitoring 

 
ZNE Implementation Issues 

 Accounting of energy use/reduction through time dependent valuation 

 Role of fossil fuel combustion, such as natural gas fuel cells, in ZNE 
o Potential use of bio-gas (or bio-gas credits) as renewable option 
o Potential use of EV fleet as battery backup to store nighttime over-production 

 Expansion of the Renewable Energy Self-Generation Bill Credit Transfer (RES-BCT) Program 
which allows for transfers of renewable energy between accounts/meters owned by the same 
party 

 Restructuring of buy-back tariff rates for over-production to reduce the perception of “gifts of 
public funds” to the investor owned utilities  

 Additional training of real estate agents and appraisers to better understand the economic 
benefits of ZNE 

 
ZNE Backcasting Exercise 

• Considering your long-term Vision and Goals for ZNE…  
o Begin with the end in mind (i.e., start at 2030) and backcast from achievement of your 

Vision and Goals to today. 
o Start with the core elements of your project and think about how each element will 

contribute to your success. 
o Determine which elements require immediate attention and investment, and which 

ones can or must be put off until later. 
o Identify opportunities and barriers that may help or hinder your progress. Notice how 

some of the elements are dependent on other elements for them to play out 
successfully. 

o Once you have laid out each element, discuss how these elements can be brought 
together to create a roadmap for your project. 

• Working backwards from 2030, plot the steps you believe you and your team will need to take 
to achieve ZNE. On a building scale, look at this system by system and topic by topic. On a 
portfolio scale, work backwards from 2030, topic by topic, including development of any 
potential new buildings, major retrofits or major system upgrades. 

 
Impacts of AB 327 on Future ZNE Efforts 

• Additional information to be provided by Jody London 


