
 
 

Legislation Needed to Modernize and Harmonize Energy-Related 

Program Cost-Effectiveness Metrics and Methodologies 
Prepared by: The California Energy Alliance 

 

Goal: Provide a comprehensive set of technical and policy elements that empower California state 
agencies to better define costs, benefits and methodologies for calculating cost-effectiveness of 
energy measures and programs based on a modern, complete set of market factors.  

____________________________________________________________________________________ 

Preamble 
This preamble provides the background on current energy policies and justification for our proposed 
changes.  

Whereas: 

● Current California energy policy is focused on decarbonization, electricity grid resiliency, and 
energy equity, reliability, flexibility, stiffness and security. However, many current 
cost-effectiveness (C-E) definitions and methodologies employed to identify advanced energy 
technologies necessary to realize these priorities fail to include and value many of the very 
factors influencing and impacting their real-world implementation.  

● The Warren-Alquist Act, which governs the activities and responsibilities of the California Energy 
Commission was established around 1974. While the Act has expanded to address emerging 
energy policy mandates, it still contains outdated and conflicting cost-effectiveness language 
pertaining to buildings, appliances and utility programs, for example, which creates obvious and 
ongoing barriers to adoption of new technology and approaches.  

● New innovative technology and customer/industry focused solutions are inhibited by current 
cost-effective tests and methodologies employed by CEC and other state agencies such as the 
CPUC. 

● Existing C-E definitions and methodologies lack harmony across state agencies, across utility 
regions and in many cases completely fail to consider many of the modern challenges facing our 
State's energy needs and resources. Many methodological components do not align with 
California ratepayers’ and businesses’ capital investment decision making criteria; and they fail 
to address current and future electricity market modernization, California ratepayer economic 
interests, and increasing environmental changes associated with climate change. 

● De-carbonization, which can be realized through electrification of previously natural gas-fired 
technologies (i.e. furnaces, water heaters) to reduce GHG are disadvantaged or not allowed by 
current C-E tests used by the CEC and CPUC because the environmental benefits have no 
"value". 

● Similarly, benefits associated with reduction of greenhouse gases (GHG) including carbon and 
methane is not adequately accounted for in current cost-effectiveness tests. 
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● Current State agency C-E methodologies lack proper consideration of predominant, systemic 
non-energy customer benefits that represent the best, future-proofed technology solutions that 
also have desired ancillary energy benefits, which on their own would be NOT cost-effective. 

● Grid cyber security and stability, which are historically difficult to value, are for all practical 
purposes, ignored. 

● Energy inequities and the health-related impacts created by these inequities disproportionally 
impacts low-income households, disadvantaged communities and other priority populations. 
Associated costs, are again, in practice, ignored. 

Examples 

● Counter interests between EE/DR/ancillary electricity services rulemakings spanning multiple 
State agencies (i.e., CEC, CPUC, CAISO, CARB, etc.) creates impenetrable organizational ‘silos’ 
that effectively inhibits logical approaches to integration of technologies that simultaneously 
provide EE, DR and ancillary services capabilities such as OpenADR-compliant, networked, 
advanced lighting systems and controls tied to dense sensor networks that create viable DERs. 

● The State’s desire to switch from gas to electric water heaters, under the current C-E 
methodologies, would not be cost-effective even though such a switch directly supports state 
policy. 

● Promotion of dynamic, responsive distributed energy resources (renewables, storage, 
demand-side loads, which include: grid-integrated automated buildings, etc.) have been deemed 
"not cost effective" and thus not viable solutions for supporting policy goals. 

● Current cost-effectiveness methodologies focus on individual energy-efficiency measures (i.e., 
“widgets” like led lamps or chillers) rather than systems-based, integrated measures. This 
promotes static efficiency solutions versus long-term, dynamic DER-enabling, grid-friendly 
solutions. 

● Traditional C-E methodologies favor individual devices vs. end-to-end, system solutions which 
also enable cyber secure systems via a hardened network of sensors and whole building 
integrated systems. 

● Non-energy benefits currently have no significant value. Examples include, but are not limited 
to: lighting control systems being used for tracking patients with dementia or tracking location 
of critical medical equipment, or by retail companies to engage customers and enable 
purchases, or real estate asset utilization; building control systems used for fire, life-safety and 
security reasons; or dense sensor networks used to track people flow through buildings for 
reassigning human assets to address crowd flow and expedite critical services 

● Evolving electricity market structures are significantly changing business interests (CCA’s, 
municipal utilities absorbing segments of traditional investor-owned utilities (IOUs)); however 
these parties lack harmonized, modern methods for determining costs and benefits of energy 
efficiency technologies and programs. 

Customer interests: Current C-E regulations are sometimes in conflict with actual utility bill savings 
due to lack of consideration for Time-of-Use utility rates (TOU), Price Dependent Power (PDP), 
dynamic pricing; and focus on individual ‘widgets’ vs. whole, integrated systems that enable 
dynamically-responsive buildings (DERs) capable of addressing local, campus, distribution-level and 
transmission-level needs 

● Enable near-future technologies and avoid cost-prohibitive, customer capital investments in 
static equipment. Instead, allow building owner to retrofit their buildings to make them 
grid-responsive, distributed energy resources (DERs). Provide a real value for this service.  
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● Rampant growth in miscellaneous electric loads (“plug loads”) associated computing and other 
devices remains unaddressed in by current C-E methodologies 
 

Authorizations Needed 

New legislation must provide authorization for appropriate public agencies to act according to new 
needs and in support of modern policy goals. Primarily, CEC, CPUC and CARB must be empowered to 
correct and harmonize their costing methodologies in a transparent, comprehensive and replicable 
format. The following excerpts provide the existing code and legislative sections governing many of the 
most widely used C-E definitions and methodologies. This language must be modernized and 
harmonized. 

For example, the original C-E language being followed by the CEC includes nothing related to priorities to 
reduce carbon and increase energy equity. Continuing reference to a narrow definition relying on a costs 
..."as compared to historic practice" and only considering energy costs, makes innovative technologies 
and approaches a non-starter. The following language is routinely cited by CEC staff as the single reason 
why many innovative solutions are not considered in buildings or appliance standards updates. This 
must be changed.  

... (3) The standards adopted or revised pursuant to subdivisions subdivision (a) and (b) this 
subdivision shall be cost-effective when taken in their entirety and when amortized over the 
economic life of the structure compared with historic practice. When determining 
cost-effectiveness, the commission shall [only] consider the value of the water or energy saved, 
impact on product efficacy for the consumer, and the life cycle life-cycle cost of complying with 
the standard... 

In addition, originally the CEC and CPUC were provided with the same governing language, which 
included guidance to use harmonized, identical metrics; however, the language also provided an "out", 
which has resulted in a bifurcation of C-E metrics and methodologies resulting in the issues previously 
discussed. This must be corrected. See excerpts from original governing language below that 
demonstrates this point. 

CPUC 
PUC §701.1 

c) In calculating the cost-effectiveness of energy resources, including conservation and load management 
options, the commission shall include, in addition to other ratepayer protection objectives, a value 
for any costs and benefits to the environment, including air quality.  The commission shall ensure 
that any values it develops pursuant to this section are consistent with values developed by the State 
Energy Resources Conservation and Development Commission pursuant to Section 25000.1 of the 
Public Resources Code .  However, if the commission determines that a value developed pursuant to 
this subdivision is not consistent with a value developed by the State Energy Resources Conservation 
and Development Commission pursuant to subdivision (c) of Section 25000.1 of the Public Resources 
Code , the commission may nonetheless use this value if, in the appropriate record of its proceedings, 
it states its reasons for using the value it has selected. 
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CEC 
§ 25000.1. Legislative findings 

In calculating the cost effectiveness of energy resources, including conservation and load management 
options, the commission shall include a value for any costs and benefits to the environment, including 
air quality. The commission shall ensure that any values it develops pursuant to this section are 
consistent with values developed by the Public Utilities Commission pursuant to Section 701.1 of the 
Public Utilities Code. However, if the commission determines that a value developed pursuant to this 
subdivision is not consistent with a value developed by the Public Utilities Commission pursuant to 
subdivision (c) of Section 701.1 of the Public Utilities Code, the commission may nonetheless use this 
value if, in the appropriate record of its proceedings, it states its reasons for using the value it has 
selected. 

Last, much of the governing legislation appears to contain direction to address and consider many of the 
factors needed to modernize the C-E process; however, it seems to have been overlooked in application 
due to perceived complexity or lack of oversight at the state agency level. And, again, the term 
"cost-effective", which remains very narrowly defined, continues to be the only governing element 
considered in the current process and culture. Items in bold underline represent an example of the 
important elements fitting this last description. Authorizing language must be drafted and passed that 
enables appropriate agencies to correct these deficiencies. 

§ 25000.1. Legislative findings 

...Calculation of cost effectiveness of energy resources (a) The Legislature further finds and declares 
that, in addition to their other ratepayer protection objectives, a principal goal of electric and 
natural gas utilities' resource planning and investment shall be to minimize the cost to society of the 
reliable energy services that are provided by natural gas and electricity, and to improve the 
environment and to encourage the diversity of energy sources through improvements in energy 
efficiency and development of renewable energy resources, such as wind, solar, and geothermal 
energy. (b) The Legislature further finds and declares that, in addition to any appropriate 
investments in energy production, electrical and natural gas utilities should seek to exploit all 
practicable and cost-effective conservation and improvements in the efficiency of energy use and 
distribution that offer equivalent or better system reliability, and which are not being exploited by 
any other entity. 

Update Methodology & Timeline 
New legislation must establish a methodology for implementing updates and timeline for execution of 
first update by appropriate public agencies. Language should reference use of comprehensive methods 
whenever possible supported by simplified tools used for their implementation. In addition, legislation 
must require transparency and replicability, and a public participation process.  

Premise 
● Among end-uses of energy in buildings, most have undergone significant innovation since the 

signing of the Warren Alquist Act (the “Act”) 

● Cost effectiveness requirements developed by the California Public Utilities Commission 
(“CPUC”) and the California Energy Commission (“CEC”) no longer work fairly and effectively for 
many electrical requirements 
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● New methods for determining cost effectiveness should be developed and all foregoing 
efficiency requirements, should be reviewed 

Background 
● New buildings now use about 50 percent less energy than in 1975 for non-process loads. For 

example, overall total lighting energy today is an astonishing 90 percent less energy than the 
same building’s lighting energy use if built in 1979. Constant improvements in lighting controls 
and associated code requirements resulting in a reduction in average lighting power through 
dimming and reduced operating hours resulting in an average 75 percent reduction in lighting 
operating time and power. 

● Other building systems (HVAC and miscellaneous electric loads (formerly known as ‘plug loads’)) 
controls’ improvements have similarly improved overall building operation, energy performance 
and human comfort. 

● Evolution in electrical systems in coming years, including power system efficiency, will become a 
significant issue. 

● Electrical power use and application is already changing and will be much different in the future. 
Examples include electric vehicles, renewables generation, energy storage integration and 
similar new uses as well as how buildings become dynamically controllable, utilize and become 
distributed energy resources – in many cases without negatively impacting human comfort, 
health and security. 

● Evolution to DC power distribution systems (DC to DC) within buildings will need to be evaluated 
in comparison to AC to AC, and AC to DC power systems. 

Known Issues 
● Technology Fluidity – rapid changes in information technology (“IT”) has heavily influenced the 

transformation of building systems that have expanded their value beyond providing just their 
original purpose - i.e., control systems tied to dense sensor networks provide an increasing array 
of innovative purposes. (Another example of why C-E application to individual components 
rather than systems is shortsighted, often increasing costs and/or decreasing benefits.) 

● Time – technology and product development cycles have accelerated versus traditional 
construction timelines; conversely, technology obsolescence has dramatically impacted 
technology solutions and the ability of building owners to maintain systems. 

● Time - the Warren-Alquist Act requires the California Energy Commission to develop and 
maintain energy efficiency standards that are “… cost effective, when taken in their entirety, 
and when amortized over the economic life of the structure when compared with historic 
practice”; however, new components are being evaluated from a California ratepayer’s 
perspective on a different financial basis due to the transitory nature of technology 
development and real estate investment. For example, tenant turnover is often every 3 - 5 
years. Energy appliances and systems are commonly updated upon turnover which is a far 
shorter time than the life of the structure. 

● Cost-effectiveness methodology – the Time Dependent Valuation (TDV) method required by 
the CPUC and CEC is the current method for evaluating measures as well as the whole structure 
in which major investments (curtain wall, roof, fenestration, insulation, ductwork, HVAC 
systems, etc.) are designed. Various "life times" exist, however, this methodology produces 
barriers to technology adoption in the marketplace due its current calculation complexity 
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amongst the industry stakeholders responsible for specifying, purchasing and installing these 
components (typically design-build contractors);  

● Adoption:  Additionally, simplified, online tools need development to enable effective retrofits 
in the mass market  

Recommendation 
● Since rapid technology changes are certain to impact many parts of the State Energy Codes and 

Standards and various State agency rulemakings, modernized and fluid (time-sensitive and 
market-responsive) cost-effectiveness methodologies are needed for implementing timely 
updates for execution by appropriate public agencies with an established, transparent process 
for public and key stakeholder participation. 

Technical Components 
New legislation must include a minimum set of technical components forming a baseline and example 
for further C-E program development.  

Background 

The CPUC’s California Standard Practice Manual provides a useful framework in which to understand current cost 
effectiveness calculations. All cost effectiveness tests in the manual include cost-benefit ratios along with standard 
lifecycle analysis. We focused on components in the cost-benefit analyses.  

Demand Response and renewables were part of the picture back then, but solar had not yet surged to the 
game-changing levels it has globally today. We focused on what has changed since then: solar at scale; distributed 
generation; advanced storage; smart networks; new awareness of environmental quality in the built environment 
and impact on health and wellness; and network effects. We also gave a lot of thought to components that are in 
the categories of “externalities” and “non- energy benefits.” 

In classical economics, the term “externalities” basically means either “stuff we couldn’t fit into our rational 
system” or “other people’s problems.” Externalities are most typically pollution, GHGs, and other products of 
industrial processes and burning fossil fuels, and it’s no longer possible today to ignore them any longer. Revising 
cost effectiveness calculations necessarily means departing from traditional economics and creating new ways to 
consider and measure these crucial components. California’s recent drive toward decarbonization to include 
“externalities” of GHGs is a big step in this direction. Most non-energy benefits (and costs) have traditionally been 
ignored because they’re contentious and difficult to calculate- this doesn’t mean that we shouldn’t direct state 
agencies to consider them.  

Regarding metrics, components like health and wellness and productivity are discussed often when considering 
new technologies, but still mostly lack agreed upon metrics. Productivity in particular has become significantly 
more difficult to define in any system of economics, and while much has been done recently with health and 
wellness, most agree that more research is needed. It’s useful to consider well understood existing metrics that 
could be used to understand the “squishier” components, and to identify components that need new metrics. 

 

Energy Components Participant Value Rationale Metric(s) 

Average Retail Rates Easy to measure & 
understand 

Already in place Existing 

Peak Demand Adders  Clarifies shape of 
Duck 

Helps focus on Good Duck & Load balancing Existing 

Transmission and 
Generation (T&G) 
Costs 

Incentivizes 
distributed generation 

Already in place Existing 
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Source Energy Drives 
decarbonization 

Already in place Developing  

Grid Stability Energy Security, price 
stability 

Drives increased resilience and EE Need New 

Interactive System 
Effects 

Better building design 
decisions 

These effects are real and non-trivial, and hard to 
understand and measure 

Need New 

    
Non- Energy 
Components 

   

Job Creation Economic Growth Job opportunities for system integrators, solar 
installation, etc. follow adoption and combinations 
of new technologies and  

Existing 

Business Model 
Innovation 

Economic Growth Facilitates multiplying effects of combined 
technologies like solar and storage 

Patents granted, energy 
sector startups 

Tax Revenue Funding for programs, 
revenue for 
municipalities 

More new things to tax with emerging technoligies Existing 

Fire Management Reduced liabilities for 
Utilities 

Transmission lines in high fire danger areas are in 
critical need of fire mitigation measures 

Need New 

Cybersecurity Resistance to enemy 
hacking of energy 
systems  

Decentralized energy is less vulnerable than 
centralized energy 

Need New 

Energy Security Resilience   Need New 
Carbon  Reduced GHG, 

healthcare costs 
Evidence that decarbonization also increases EE  

Environmental 
Quality 

Wide Societal Benefits Addresses previously unconsidered “externalities” 
including: Indoor Environmental Quality, Outside 
Air Quality, Light Pollution, GHGs 

CBE Thermal Comfort 
Index, Bortle Scale for 
Light Pollution. PPM of 
carbon & other GHGs 

Non Combustion 
Emissions 

Compliments 
Decarbonization 

Refrigerants are super GHGs Need New 

Building O&M Costs Deferred & reduced 
maintenance  

Extending EUL of equipment impacts lifecycle cost 
and EE 

Existing 

Real Estate Value Owners incentivized 
to implement EE and 
DR 

There is ample data on increased value of green 
and smart buildings 

Existing 

Productivity Managing a Key 
business driver 

Health care costs and labor supply impact all CA 
businesses 

Existing: Employee 
Utilization & Retention, 
Health care costs 

Network Effects Better data about 
energy 

Value of energy data allows better energy 
management and grid stability 

Existing 
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Future Proof 
New legislation must include language giving appropriate public agency the authority to revisit, adjust, 
etc. the costing methodology, as needed, using a well-defined, public process and update methodology 
prescribed above. It may include examples of additional public agencies that may be included in the 
review and future impacts that could be considered. Example: 

“To ensure that the technical components listed above are accurately quantified for each code cycle or 
rulemaking, at a minimum of every three (3) years the California Agency responsible for code 
update or rulemaking must review and update the financial assignments to each technical 
component* that will be used in the Cost Effectiveness calculations that justifies or denies code or 
rulemaking changes. The list of financial assignments shall be made available to the public for 
review before initiating the code development and after a reasonable period for public comment, 
the California Agency must provide responses and possibly revise the financial assignments to 
each technical component. 

At the planned halfway point of any new multiyear code or rulemaking development, the California 
Agency responsible shall review the current list of financial assignments to ensure that no 
significant changes have occurred since they were updated, significant being defined as a greater 
than +/- 5% of their original estimate.” 

*Note – Believe this the best term. Examples of these would be: 

$/Student based on value of Improving Absenteeism 

$/Bldg. Sqft on value of ISO Grid Reliability 
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