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Meeting Purpose and Introductions



Experience you can trust.

California Codes & Standards Process 
Overview
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Presenter�
Presentation Notes�
Codes and Standards Programs lead to program outputs that then inform future codes and standards, leading to continuous improvement over time



Purpose of the meeting and introductions: 15 minutes�



Experience you can trust.

Utility Codes & Standards (C&S) Program 
Description
•

 
Integrated, statewide investor owned utility 
Program

•
 

Supported Title 20 (appliance) Standards and 
Title 24 (building) Standards

•
 

Held workshops and meetings to identify 
promising candidates for new standards

•
 

Targeted research to set stage for 
development of new standards

•
 

Worked with California Energy Commission 
(CEC) to resolve specific issues, generate 
data, and facilitate adoption
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C&S Program Description (cont.)

•
 

Funded Codes and Standards Enhancement 
Initiative studies (CASE reports or studies) 
providing technical, economic, and market data

•
 

Participated in public C&S hearings and 
workshops

•
 

Identified testing needed as basis for new 
standards

•
 

Worked with industry and other stakeholders to 
identify and promote opportunities for new 
standards

•
 

Built upon acquisition programs for efficient 
technologies/measures
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Evaluation Purpose

•
 

Estimate verified savings during 2006-08 period 
attributable to C&S Program activities contributing 
to adoption of Title 20 and 24 standards going into 
effect from October 2005 through 2008
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Evaluation Approach: Overview

Po t en tia l 
St an d a rds 

En e rgy Sa vin g s

M a rke t 
Ba se lin e

E ne rg y U se  
Ba se line

U nit En e rg y 
Sa vin g s

Gr oss
S ta n da rd s 

E ne rg y S avin gs

Na tu ra lly Occu rr in g 
M a rke t Ad o pt io n  

(N OM AD)

Co m p lia nce  
R at e

Ne t C&S  
Pro g ram  
S a vin gs

At tr ibu tio n to  
C &S  Pr og ra m

Sa ving s b y 
U t ility

A llo cat io n

Ne t
S ta n da rd s 

E ne rg y S avin gs

8

Presenter�
Presentation Notes�
The purpose of this evaluation is to determine the energy and demand savings attributable to the IOU’s C&S Program activities.  These activities were designed to promote adoption of the T20 and T24 codes that went into effect between from Oct 2005 through 2008.  

We begin by identifying potential savings using a methodology based on a standard C&S evaluation protocol

Complex effects of standards, characteristics of the C&S Program, requirements of the evaluation, and the need to focus on past utility activities introduces complexities into the methodology



Evaluation Approach and Methodology Summary: 20 minutes

�
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Evaluation Approach: Potential 
Savings

Potential savings = maximum, unadjusted savings 
possible if entire market met standard

- Estimated savings possible for each appliance 
sold (Title 20 standards) and each building 
constructed or renovated (Title 24 standards)

- Multiplied unit savings by the actual quantity of 
appliances sold and buildings constructed, 
respectively—no adjustment made here for 
current market penetration

9

Presenter�
Presentation Notes�
C&S Program Evaluation Protocol: The TechMarket Works Team. 2005. California Energy Efficiency Evaluation Protocols: Technical, Methodological, and Reporting Requirements for Evaluation Professionals.  Prepared for the California Public Utilities Commission.

Savings Estimate Spreadsheet (SES): Heschong Mahone Group, Inc. 2005. (Revised November 1). Codes and Standards Program Savings Estimate for 2005 Building Standards and 2006/2007 Appliance Standards. Prepared for Joint Utilities.



The first step in evaluating impacts attributable to the Program was to estimate the savings possible for each appliance sold (in the case of Title 20 standards) and each building constructed or renovated (in the case of Title 24 standards).  These savings were then multiplied by the actual quantity of appliances sold and buildings constructed, respectively.  We refer to this quantity as the potential savings for each standard.�
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Evaluation Approach: Compliance

Gross savings = Potential savings adjusted for 
incomplete compliance

• Measured compliance for each measure or 
building

–
 

By measure or appliance, based on % meeting 
standard (≤100%)

–
 

For whole building, based on energy performance 
(can exceed 100%)

• Estimated based on primary data collection

10

Presenter�
Presentation Notes�
Gross savings are to be adjusted for non-compliance because not all buildings or appliances in the market will fully comply with the standard.  

The evaluator must estimate non-compliance for each technology included.

The non-compliance rates are to be estimated using interviews with key market actors and other assessment approaches.  

The evaluation should be sensitive to variations across the state and over time. 
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Evaluation Approach: NOMAD

Naturally Occurring Market Adoption (NOMAD)

•
 

Estimate of market penetration of complying 
products/measures or building efficiency trend 
without adoption of standard

•
 

Based on expert inputs

11

Presenter�
Presentation Notes�
(NOMAD) is the projected estimate of the market penetration of the energy-efficient products and measures that would have occurred without adoption of the standard.  

The protocol notes that such adoption rates typically follow an “S” shape pattern over time that never reaches 100% of the market.  

The evaluator is to establish expected adoption curves for each technology included.  Expert opinions, literature reviews, and other approaches are recommended as resources.

We must measure what occurred with the new codes and standards and compare that against and estimation of what would have occurred given natural market trends.  

�
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Evaluation Approach: Attribution

Attribution accounts for share of Net Standards 
Savings attributable to C&S Program

• Used stakeholder interview-based preponderance of 
evidence approach

• Used experts to estimate effort expended and 
independent, objective reviewers to estimate C&S 
Program contribution

• Relied on extensive reviews of program materials and 
documents

12

Presenter�
Presentation Notes�
C&S Program Influence:

Percent attribution factor for the savings from each standard that can be attributed to the Program.  

Protocol recommends a stakeholder interview-based preponderance of evidence approach, with interviews conducted at different points in time along the adoption path during the pre-adoption and post-adoption period.  

Under the protocol, interviews are to be supplemented with information from reviews of program materials and documents as well as attendance at Program events.  

This information is to be used to assign causation percentages in as objective a manner as possible. 
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Evaluation Approach: Savings 
Quantification
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Evaluation Approach: Allocation

Allocation distributes savings by IOU service area

• Used simplified approach applied in past

14

Presenter�
Presentation Notes�
C&S Program Influence:

Percent attribution factor for the savings from each standard that can be attributed to the Program.  

Protocol recommends a stakeholder interview-based preponderance of evidence approach, with interviews conducted at different points in time along the adoption path during the pre-adoption and post-adoption period.  

Under the protocol, interviews are to be supplemented with information from reviews of program materials and documents as well as attendance at Program events.  

This information is to be used to assign causation percentages in as objective a manner as possible. 
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Evaluation Approach: Integrated 
Standards Savings Model (ISSM)
•

 
Based on Savings Estimate Spreadsheet 
(SES) created by Heschong

 
Mahone

 
Group 

(HMG)

•
 

ISSM combines all factors to estimate Net 
Program Savings attributable to each utility

•
 

Covers period 2006-2020

•
 

Provides great flexibility and incorporates 
uncertainty and sensitivity analyses

15

Presenter�
Presentation Notes�
The utilities’ claimed savings for 2006–2008 from their preceding C&S Program activities are based on the results calculated in a spreadsheet referred to as the Savings Estimate Spreadsheet (SES). The methodology is very similar to the basic approach outlined in the California evaluation protocol.  

The SES takes the approach of analyzing savings from each standard individually. 

Key inputs include estimated unit energy savings and market sales/installations, compliance rates, an adjustment for naturally occurring market adoption, an adjustment for normally occurring standards adoption, measure life, and an attribution factor used to calculate what share of the savings are attributable to the C&S Program.  The SES also allocates credit for the net Program savings to individual utilities using an allocation based on energy sales. 

Analyzing each standard in isolation presents difficulties when trying to estimate savings from the building standards.  The reason is that Title 24 permits tradeoffs among measures as long as the building as a whole meets a total budget requirement (performance approach).  The SES does not have the capability to accommodate this option. 

Another complication in the SES methodology is the treatment of building standards for which no CASE report was prepared.  The methodology lumps these codes into a catchall category, the Composite for Remainder (CfR).  The methodology treats this composite the same as the individual standards and applies a series of factors to the gross CfR savings to estimate net energy savings attributed to the Program.  The aggregation of multiple standards, for which the Program made limited contributions to furthering their adoption, complicates the process of developing appropriate values for the adjustment factors listed above. 

The California evaluation protocol report presents the C&S evaluation protocol for documenting savings from the California C&S Program.  The protocol notes that evaluations of such programs “are best contracted prior to and launched at the same time that the CEC is assessing which technologies should be considered for the next round of codes or standards changes.”  Given that this evaluation was conducted well after the existing standards were being developed, it was not possible to follow this guidance.  Consequently, the approach had to be adapted.  �

Incorporate uncertainty-several types of data used were not suitable for conventional uncertainty and sample error analysis

The integrated model has the capability to incorporate uncertainties in each major input and estimate combined effects on energy savings estimates.



Pages: 4, 7
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Major Changes from Original Protocol 
and Methodology
•

 
Eliminated adjustment for possible adoption of 
standard without C&S Program (NOSAD)

•
 

No effect of initial market penetration accounted 
for in Potential Standards Energy Savings 

•
 

Developed whole-building analysis approach
•

 
Took utility DSM program effects into account in 
market trends 

•
 

Added flexibility and features to spreadsheet 
analysis tool
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Q/A on C&S Methodology
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Title 20: Appliance Standards
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Title 20: Standards and 
Implementation Dates

19
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Title 20: Methodology Overview

•
 

Potential Savings

•
 

Compliance

•
 

NOMAD

•
 

Attribution
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Title 20: Potential First-Year Energy 
Savings

•
 

Savings estimates per unit
–

 
Consumption of baseline compared to new standards

•
 

Sales data
•

 
All original inputs reviewed and updated as 
needed

Potential Energy 
Savings in year 1 = Unit Energy 

Savings * Unit 
Sales

21

Presenter�
Presentation Notes�


Pages: 59-63�
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Title 20: Potential Savings

22

Presenter�
Presentation Notes�
The annual energy consumption for each unit was calculated for both the current federal standard and ENERGY STAR level (the 2006 California Title 20).  The results for daily and annual energy consumption by size are shown in Table 4, using the corresponding equation from Table 3 above.  The annual energy consumption was calculated as the daily energy consumption multiplied by 365 days per year.  The energy savings is the difference between the federal and California standard annual energy consumption.�
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Title 20: Potential Savings

23

Presenter�
Presentation Notes�
The unit sales data used in the CASE report and the ACEEE study were based on national estimates of equipment stock by size.[1] The CASE report and the ACEEE study assumed a 9 year measure life.  To calculate the national sales, both reports estimated that the national equipment stock divided by the measure life equated to the national sales per year.  The CASE report estimated California commercial refrigerator/freezer sales were proportional to California’s share of national commercial electricity use, which was 9% in 2001(EAI 2001[2]).  However, California has significantly lower commercial per-capita electricity consumption than the rest of the U.S.[3]  The authors of the current evaluation believe that a better representation of the percent of units sold in California would be one based on population.  Approximately 12%[4] of the U.S. population is located in California.  Consequently, we used 12% as the share of national commercial refrigerators and freezers sold in California.  The revised estimates of California sales of solid door refrigerators and freezers are shown �[1] Source: Arthur D.  Little, Inc.  (ADL), in a 1996 study for DOE

[2] Source: EIA 2001.  State Energy Data Report 1999.  DOE/EIA-0214(99).  Washington, DC: U.S.  Department of Energy.

[3] Source: GTSP: http://www.pnl.gov/gtsp/workshops/smith_gtsp_%20052407.pdf

[4] Source: http://www.census.gov/population/projections/state/stpjpop.txt - 2005 projection�
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Title 20: Potential Savings

24
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Title 20: Potential Savings Key 
Findings
•

 
Largest potential electricity savings:
–

 
Tier 2 General Service Incandescents 

–
 

Metal Halide standards 
–

 
Tier 2 Residential Pool Pump and Motor standard produced the 
next largest potential electricity savings

•
 

Smallest potential electricity savings:
–

 
Tier 2 Large Packaged Commercial Air Conditioners and Pre-

 
rinse Spray Valves were estimated to be zero because federal 
standards established a new baseline

25
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Title 20: Compliance Methodology

•
 

Collected primary data on appliances for which 
estimated energy savings were the largest
–

 
Developed  statewide, stratified sampling plan for vendor site 
visits

–
 

Site visits were preferred method
–

 
Supplemented with calls, Web searches, etc. as needed 

•
 

Compliance assessed based on two methods
–

 
Listing in CEC database

–
 

Independent assessment relative to requirements

•
 

Assessment for walk-in refrigerators and freezers 
required special approach

•
 

Compliance based on weighted data 
26
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Title 20: Compliance Example

•
 

Pool Pumps

27
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Title 20: Compliance

Illustrative Compliance Rates
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Title 20: Compliance Summary

•
 

Compliance ≥93% for:
–

 
Residential Pool Pumps and Motors

–
 

Pre-rinse Spray Valves
–

 
Televisions

–
 

External Power Supplies
–

 
Duct Furnaces/Unit Heaters 

•
 

For most major energy saving appliance standards, 
≥64% of models were in CEC compliance databases

•
 

Lighting equipment (General Service Incandescents 
and Metal Halides) exhibited lowest compliance rates 
of major energy savers
–

 
Most were not listed in CEC databases

–
 

Compliance was low even after including those that met 
the technical specifications but were not listed

29

Presenter�
Presentation Notes�
CONDENSE�
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Title 20: Naturally Occurring Market 
Adoption (NOMAD)

•

 
Definition: Estimated annual 
penetration of efficient 
appliance or measure if 
standard had not been adopted

•

 
Market penetration assumed to 
follow classic S-curve

•

 
Adjusts gross savings to 
provide net savings 

30

Bass Diffusion Model
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Title 20: NOMAD Estimation 

•
 
Use Delphi method: group communication 
process among panel of experts

1.
 

Structured information flow 

2.
 

Feedback to participants 

– Iterative process 

3.
 

Anonymity for participants

•
 
Produces a consensus prediction

31

Presenter�
Presentation Notes�
Permits information sharing, while minimizing domination by especially vocal or intimidating individuals.�
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Title 20: NOMAD Data Collection

•
 

Cadmus developed an online application that enabled a 
Delphi process 
–

 

Instructions included request for reason or data for each input
–

 

Built in requirement to provide a comment to save results

•
 

Recruiting the experts
–

 

Raw list created from CEC dockets, CASE reports, and Cadmus’

 

staff 
knowledge

–

 

For 21 appliance standards, 233 experts on raw list

•
 

Prioritized according to energy savings
•

 
Established target of 4 or more experts for the standards with 
the greatest savings impact

32

Presenter�
Presentation Notes�
	Raw	Agreed	Provided Input	

Comm Refrig	14			

Icemakers	10			

Walk ins	6			

Vending machines	10			

Large AC 6	6			

Pool pumps	13			

spas	6			

incandescents	20			

metal halides	19			

task lighting	6			

hot food cabinets	4			

ext power supplies	28			

audio players	18			

tvs	21			

dvds 	18			

water disp	12			

unit heaters	9			

spray valves	13			

	233			

				

average	11.1			

�
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Title 20: NOMAD Example—Walk-In 
Refrigerators/Freezers

•
 

Title 20 standard governs two features: high efficiency 
motors and specified levels of insulation

•
 

Evaluation team provided direction: NOMAD curve 
represents adoption of both measures

•
 

Five experts provided first round input 
–

 

Four were in a fairly narrow band; fifth moved to consensus average in 
second round

–

 

Comments indicated consistent perspective: efficient motors alone would be 
adopted at a high rate but insulation is expensive and has longer payback

•
 

Natural market estimated to be growing slowly from 17% in 
2006 to 22% 2008 eventually reaching 40% of the market
–

 

Some experts stated that regulation had potential to increase efficiency of 
these appliances
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Title 20 NOMAD: Example Results
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Title 20 NOMAD: Example Results
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Title 20 NOMAD: Key Findings

36

•
 

Natural market adoption of efficient appliances was 
estimated to be high in 2006 for 
–

 

Commercial Refrigeration Equipment (Solid Door) 
–

 

Refrigerated Beverage Vending Machines
–

 

Modular Furniture Task Lighting Fixtures
–

 

Televisions
•

 
Natural market adoption of efficient appliances was 
estimated to be low in 2006 for
–

 

General Service Incandescents (Tier 2)
–

 

Residential Pool Pumps with Two-speed Motors (Tier 2)
–

 

Large Packaged Commercial Air Conditioners (Tier 2)
•

 
Several efficient products were expected to have very 
low ultimate natural market adoption 
–

 

Large Packaged Commercial Air Conditioners (Tier 2)
–

 

Two-speed Residential Pool Pumps
–

 

Tier 2 General Service Incandescents
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Title 20 
NOMAD:

 
Adjusting for prior 
utility programs

0
5

10
15
20
25
30
35
40
45
50

2003 2004 2005 2006 2007 2008

Code Adopted NOMAD (raw) NOMAD (adjusted)

•

 
Utilities provided data on measures incented through efficiency programs 
prior to 2005 but governed by standards in 2006

•

 
NOMAD (raw) data based on expert inputs includes the market impact of 
prior utility programs

•

 
Raw estimate was adjusted based on the unit volume reported by utilities

•

 
Adjustment was estimated to have ten-year life. Our model has this value 
decline linearly over ten years.

37

Market share



Experience you can trust.

Title 20: Attribution

•
 

Answers question: To what extent can adoption of a  standard 
be

 
attributed to statewide C&S Program?

•
 

C&S Program net savings = 
(attribution %) X (Net Standards Savings)  

•
 

Original method presented in 2005 HMG report
•

 
Cadmus revised attribution methodology
–

 
Credit based on efforts to meet CEC adoption requirements   

–
 

Review public records; supplement with utility information 
–

 
Independent third parties assess C&S Program’s contributions

–
 

Document process

38

Presenter�
Presentation Notes�
Credit to be awarded for activities in three factor areas: (1) development of compliance methods and special analytic techniques; (2) development of technical and cost information and language for the standard; and (3) demonstrating feasibility of the proposed standard.

A factor weight will be estimated for each factor, indicating the percentage of stakeholder resources that were dedicated to addressing the factor in the adoption process. 

A factor score with a value between 0% and 100% will be estimated that indicates the C&S Program’s contribution to each factor. 

The attribution score for a standard is the sum of the products of the score and weight for each factor and represents the weighted contribution of the Program toward adoption of the standard. 
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Title 20: Attribution Methodology

•
 

Accounts for 3 factors related to adoption
1.

 

Compliance methods and special analytic techniques

2.

 

Technical, cost information and language for the standard

3.

 

Demonstrating feasibility of the proposed standard
•

 
Factor weight = percentage of all stakeholder resources 
dedicated to each of 3 factors in adoption process
–

 

Weights sum to 100%
•

 
Factor score = C&S Program’s contribution to each factor
–

 

Can vary from 0% to 100% 
•

 
Attribution = Sum of product of weights and scores

39

Presenter�
Presentation Notes�
Credit to be awarded for activities in three factor areas: (1) development of compliance methods and special analytic techniques; (2) development of technical and cost information and language for the standard; and (3) demonstrating feasibility of the proposed standard.

A factor weight will be estimated for each factor, indicating the percentage of stakeholder resources that were dedicated to addressing the factor in the adoption process. 

A factor score with a value between 0% and 100% will be estimated that indicates the C&S Program’s contribution to each factor. 

The attribution score for a standard is the sum of the products of the score and weight for each factor and represents the weighted contribution of the Program toward adoption of the standard. 



C&S Program Influence:

Percent attribution factor for the savings from each standard that can be attributed to the Program.  

Protocol recommends a stakeholder interview-based preponderance of evidence approach, with interviews conducted at different points in time along the adoption path during the pre-adoption and post-adoption period.  

Under the protocol, interviews are to be supplemented with information from reviews of program materials and documents as well as attendance at Program events.  

This information is to be used to assign causation percentages in as objective a manner as possible.
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Title 20: Attribution Example Results

40

Presenter�
Presentation Notes�
Table 34 reports the factors scores for each of the appliance standards.  The factor scores indicate the percentage contributions of the C&S Program to the development of the standards in each factor area.  As described in the attribution methodology discussion, the factor scores represent the consensus estimates of a panel of independent analysts of Program contributions.  For convenience, Table 34 also reports the factor weights and the final attribution score.  The final attribution score is the weighted average of the factor scores.�
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Title 20: Attribution Key Findings

41

•
 

For all but four standards, overall factor score 
calculated for Program was at least 70% and 
over 80% in several cases

•
 

Program received lowest factor scores for 
–

 
Commercial Dishwasher Pre-rinse Spray Valves

–
 

External Power Supplies Tier 1 and 2
–

 
Refrigerated Beverage Vending Machines

Presenter�
Presentation Notes�
CONDENSE�
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Title 20: Results

42
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Q/A on Title 20 Results
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Lunch Break



Experience you can trust.

45

Title 24: Building Standards 
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46

Title 24: Methodology Overview

•
 

Potential Savings

•
 

Compliance

•
 

NOMAD

•
 

Attribution

46

Presenter�
Presentation Notes�
ADD DISCUSSION OF RETROFITS, ALTERATIONS, POTENTIAL, SEE BILL



11.2.3.2



Moved here may be used elsewhere,

The goal is to determine a compliance factor for the Title 24 residential and non-residential building standards. To achieve this achieved savings were compared to estimated savings.



Achieved Savings are the difference in load of a building built to the 2005 Title 24 and one built as it would have been without adoption of the 2005 Title 24 (baseline). 



Buildings permitted after 10-1-05 were modeled using inputs for 2001 and 2005 building codes, then compared

�
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Title 24: List of Standards

47
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Title 24: Potential First Year Energy 
Savings

•
 

Reviewed gross savings in SES by examining CASE 
report for each building standard and information 
presented in HMG SES report 

•
 

Located source of savings estimate
•

 
Recreated energy savings equation found in CASE 
report

•
 

Revised savings estimates, as needed
•

 
Revised construction statistics
–

 
Obtained permit data

–
 

Estimated permit-completion lag time
–

 
Estimated building completions

48

Presenter�
Presentation Notes�
ADD CASE STUDIES, ETC “EELEE REPORT”: TALK TO BILL�
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Title 24 Potential First Year Energy 
Savings: Lagged Res Construction Starts
•

 
Building starts reported from Construction 
Industry Research Board (CIRB)

•
 

Building official interviews provided estimated 
lag time between permit issue date and 
completed construction
–

 
Single-family lag period 6 months

–
 

Multifamily lag period 8 months
–

 
Nonresidential lag period 9 months

49
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50

Title 24 Potential First Year Energy 
Savings: Analysis & Results

50

Potential energy or demand savings were determined to be zero for the two 
Time Dependent Valuation (TDV) standards because the evaluation team could 
find no evidence that the standards would drive building design toward more 
on-peak savings to meet the requirements of the standards.

Presenter�
Presentation Notes�
Time Dependent Valuation (TDV) is a methodology for valuing energy savings in terms of the real resources used in energy production.  It is unlike any of the other Title 24 standards in that it is a calculation procedure, rather than a performance or prescriptive requirement for a building component. Since TDV employs the same concept to both the residential (Standard B1) and nonresidential (Standard B2) building standards, this assessment discusses them both together. 

TDV recognizes, in particular, that the marginal costs of electricity production and the benefits of load reductions vary over time. The marginal costs of production and the benefits of demand reductions are highest during system peaks, typically the summer months in California. Before the TDV concept was introduced, energy savings were treated as if they had the same value regardless of when they occurred. 

With the 2005 updates to the Title 24 building standards, TDV was integrated into compliance software to assist designers in evaluating the energy cost performance of their buildings during peak times and in understanding the potential tradeoffs between measures.  Basically, in the TDV methodology, the hourly base (kWh, therm, etc.) energy savings are multiplied by hourly cost factors. These cost factors represent the time-dependent real resource costs that are reduced by energy savings during the specific time period. 



11.5.1.3�
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51

Title 24 Potential First Year Energy 
Savings: Example Results

51

The Residential Hardwired Lighting standard was the single measure with 
the largest electricity savings in both the original gross savings analysis 
and in this analysis of potential savings.
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52

Title 24: Compliance Overview

•
 

Goal of analysis was to determine compliance with Title 
24 nonresidential and residential building standards

•
 

Analysis was conducted at the measure and whole-
 building level for residential and nonresidential buildings

•
 

Whole-building analysis important because of 
prevalence of performance/ tradeoff  approach 
–

 
First time performed

–
 

Required new calculation procedure
–

 
Required modified compliance software

52

Presenter�
Presentation Notes�
ADD BUILDING COMPLIANCE OVERVIEW/DESCRIPTION, DATA COLLECTION, RES AND NONRES TOGETHER: FROM BILL�



Experience you can trust.

Title 24: Compliance Overview (cont.)

•
 

Residential field data were collected and analyzed in 
RNC baseline study

•
 

Nonresidential data were collected by onsite building 
department surveys and  building field surveys
–

 
Representative sample of building departments selected and 
representative building sample process designed

–
 

Used utility new hook-up data to start with
–

 
Many adjustments were required: many lessons learned 

53
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54

Title 24 Compliance: Data Collection 
Non-Residential

54

Non-Residential Indoor Lighting B14a

Presenter�
Presentation Notes�
ADD BUILDING COMPLIANCE OVERVIEW/DESCRIPTION, DATA COLLECTION, RES AND NONRES TOGETHER: FROM BILL�
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Title 24 Compliance: Analysis

•
 

Residential retrofit:
–

 
Homeowner survey

–
 

Code official survey

•
 

Nonresidential measures:
–

 
Scoring based on field observations

•
 

Whole Building  and  Res Hardwired Lighting Analysis: 
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Presenter�
Presentation Notes�
Whole-building compliance and NOMAD must be analyzed differently than they were in the prescriptive case, but they can be analyzed in a way that is consistent with the SES.  For the whole building analysis: (see equation above)

where: 

CR = Compliance rate in year t�ConsBuilt2005(t) = Consumption estimate of as-built building built in year t�GS = Gross savings

The time, t, is included because compliance with Title 24 could vary for buildings built in different years and would be reflected in ConsBuilt.  Given the outputs produced by the compliance software, all the required quantities are available to calculate CR for individual buildings.  

Typically, CR would be less than 1.0, but if a building is more efficient than required by 2005 Title 24 then its CR could be greater than 1.0.



11.2.3.2

CR(t) = (Cons2001-ConsBuilt2005(t))/(PotSav) = GS / PotSav



�
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Title 24 Compliance: Results 
(Residential)

56

Whole building  results are preliminary, analysis continuing

Presenter�
Presentation Notes�
Building standards compliance was analyzed separately for residential buildings and nonresidential buildings. For residential buildings, the compliance analysis provided the results presented in Table 2. The table summarizes the energy impact of new homes complying with the standards and the compliance percent for retrofits covered by the standards (see Section 5.2.2). Even though not all new homes met the 2005 Title 24, the overall energy performance (based on the compliance software) was good enough that savings were 120% of what was predicted  relative to the energy use under the 2001 Title 24.�
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Title 24 Compliance: Results 
(Nonresidential)

57

Whole building analysis incomplete and analysis is continuing 

Presenter�
Presentation Notes�
For nonresidential buildings, the individual measure compliance levels varied considerably by measure as shown in Table 3. The accuracy of these estimates was limited by small sample size. �
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Title 24: NOMAD Example

Residential Hardwired Lighting

•
 

Title 24 requires use of high efficacy lighting and/or lighting 
controls in new residential construction

•
 

Evaluation of measure included study of indirect market 
effects of utility programs, resulting in larger expert group

•
 

Eight experts provided input 
–

 

Two distinct clusters:  one estimated lower natural market adoption; other was higher 
although still less than 50% adoption

–

 

NOMAD estimate = average of inputs
•

 
NOMAD estimated penetration would have grown from 8% in 
2006 to 14% in 2008, eventually reaching 30%, without 
standard

58
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Title 24 NOMAD: Example Results

59

Presenter�
Presentation Notes�
A broad recruiting approach was used to locate and contact experts to provide input on the building standards. However, at the end of the first round of recruiting, we had only a few building standard experts agree to participate. A focused effort driven in part by the parallel Market Effects study did yield a respectable number of about 20 experts on lighting standards. These experts helped top provide a robust set of inputs on the three Title 24 standards that involved lighting technologies and building practices.

Not all building codes shown (lesser impact ones omitted)



11.5.3.3�
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Title 24 NOMAD: Whole Building 
Efficiency Trend

•

 
Issue: Standards require specific measures but implementation allows 
builders to comply based on (simulated) whole building performance. 
NOMAD estimated needed to go with other whole-building estimates.

•

 
CEC study* estimated whole-building savings going from 2001 to 2005 
Title 24

•

 
Data collection was similar to other NOMAD research
–

 

Except, it was not expected these improvements would follow a Bass curve 

since they represent the adoption of many technologies and techniques

–

 

Instead experts were asked to estimate improvement at three points in time 

relative to CEC estimate: 2006, 2012, 2018

60

*Impact Analysis, 2005 Update to the California Energy Efficiency Standards, Eley

 

and Associates, 2003
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Title 24 NOMAD: Whole Building 
Estimate

•
 

CEC Analysis is expected improvement in energy 
efficiency versus the 2001 baseline

61

Fuel Category 
New Construction

CEC Analysis
2006

NOMAD
2006

NOMAD
2008

Electric Residential 20.4% 1.9% 2.1%

Non-Residential 7.7% 0.9% 1.1%

Gas Residential 9.6% 0.6% 0.8%

Non-Residential 3.2% 0.4% 0.5%

Presenter�
Presentation Notes�
NOMAD 2020

4.9%

2.3%

2.1%

1.0%�
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Title 24 NOMAD: Key Findings

•
 

None of the building standards were estimated to 
have significant initial market penetration without 
the standards

•
 

Ultimate natural market adoption of several 
measures complying with the standards was 
projected to be less than one-third 
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Title 24 Attribution: Analysis & Results

Net Savings Attributable to Program 
= (Gross Savings –

 
NOMAD) * 

Attribution

63

Presenter�
Presentation Notes�
From the whole-building performance perspective, estimating attribution of net savings to the C&S Program is not as direct as assessing attribution for individual standards simply because the Program focused on individual measures.  

For this evaluation, therefore, attribution at the whole-building level relied on the attribution values calculated as described later for each measure.  

Then, the percent the ex post potential savings for each measure contributes to the sum of ex post potential savings for all measures was calculated.  These percentages provide weights to calculate the whole-building Program attribution value, which are simply  the sum of the products of the attribution value for each Title 24 standard multiplied by its respective weight.  

The net savings attributable to the C&S Program then are: see above

where:

NetSav = Net savings attributable to C&S Program�Att = Whole-building attribution to C&S Program�
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Title 24 Attribution: Analysis & Results

64
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Title 24 Attribution: Analysis & Results

65
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Title 24: Summary of Results

66
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Q/A on Title 24 Results

67

Presenter�
Presentation Notes�
where: 

PotSav = Potential savings from 2005 Title 24

Cons2001 = Consumption under 2001 Title 24 requirements

Cons2005 = Consumption under 2005 Title 24 requirements�



Experience you can trust.

Integrated Standards Savings Model 
(ISSM)
•

 
Based on SES

•
 

Unit savings entered and multiplied by appropriate 
quantity (e.g., new buildings)

•
 

Includes adjustments for 
–

 
Compliance

–
 

NOMAD, with effect of utility DSM programs
–

 
Attribution

–
 

Allocation to each utility

68

Presenter�
Presentation Notes�
C&S Program Evaluation Protocol: The TechMarket Works Team. 2005. California Energy Efficiency Evaluation Protocols: Technical, Methodological, and Reporting Requirements for Evaluation Professionals.  Prepared for the California Public Utilities Commission.

Savings Estimate Spreadsheet (SES): Heschong Mahone Group, Inc. 2005. (Revised November 1). Codes and Standards Program Savings Estimate for 2005 Building Standards and 2006/2007 Appliance Standards. Prepared for Joint Utilities.

�
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ISSM

• Standards can be analyzed individually 
or grouped several ways

• Monte Carlo simulation capability added 
to address uncertainty associated with 
model inputs
• Results sheet added to show confidence 

intervals and probability distributions

• Draft user’s manual available with ISSM

69
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C & S Program: Net Program 
Savings, PG&E

70

Period Electricity (GWh) Demand (MW) Natural Gas 
(MTherms) 

Verified 

 2006 
 2007 
 2008 
 2006-08 
 

 45.8
 57.9 
 77.0 
 180.7 
 

11.2
 13.1 
 16.1 
 40.5 
 

0.4
 0.5 
 0.5 
 1.5 
 

Claimed (based on SES)
 2006 
 2007 
 2008 
 2006-08 
 

 42.9
 42.7 
 54.6 
 140.3 
 

12.1
 11.8 
 14.2 
 38.1 
 

0.9
 0.8 
 0.8 
 2.4 
 

 

Presenter�
Presentation Notes�
The net Program savings were allocated to the individual utilities.  The SES makes this allocation based on utility sales, which has been acceptable to the utilities and the CPUC.  The same approach was used in this evaluation.

��
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C & S Program: Net Program 
Savings, SDG&E

71

Period Electricity (GWh) Demand (MW) Natural Gas 
(MTherms) 

Verified 

 2006 
 2007 
 2008 
 2006-08 
 

10.7
 13.6 
 18.0 
 42.3 
 

2.6
 3.1 
 3.8 
 9.5 
 

0.1
 0.1 
 0.1 
 0.2 
 

Claimed (based on SES)
 2006 
 2007 
 2008 
 2006-08 
 

10.1
 10.0 
 12.8 
 32.8 
 

2.8
 2.8 
 3.3 
 8.9 
 

0.1
 0.1 
 0.1 
 0.3 
 

 

Presenter�
Presentation Notes�
The net Program savings were allocated to the individual utilities.  The SES makes this allocation based on utility sales, which has been acceptable to the utilities and the CPUC.  The same approach was used in this evaluation.

��
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C & S Program: Net Program 
Savings, SCE

72

Period Electricity (GWh) Demand (MW) Natural Gas 
(MTherms) 

Verified 

 2006 
 2007 
 2008 
 2006-08 
 

47.3
 59.7 
 79.4 
 186.4 
 

11.6
 13.5 
 16.6 
 41.7 
 

N/A
 N/A 
 N/A 
 N/A 
 

Claimed (based on SES)
 2006 
 2007 
 2008 
 2006-08 
 

44.3
 44.1 
 56.3 
 144.7 
 

12.4
 12.2 
 14.7 
 39.3 
 

N/A
 N/A 
 N/A 
 N/A  

 

Presenter�
Presentation Notes�
The net Program savings were allocated to the individual utilities.  The SES makes this allocation based on utility sales, which has been acceptable to the utilities and the CPUC.  The same approach was used in this evaluation.
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C & S Program: Net Program 
Savings, SCG

73

Period Electricity (GWh) Demand (MW) Natural Gas 
(MTherms) 

Verified 

 2006 
 2007 
 2008 
 2006-08 
 

N/A
 N/A 
 N/A 
 N/A  

N/A
 N/A 
 N/A 
 N/A 
 

0.7
 0.8 
 0.8 
 2.3 
 

Claimed (based on SES)
 2006 
 2007 
 2008 
 2006-08 
 

N/A
 N/A 
 N/A 
 N/A  

N/A
 N/A 
 N/A 
 N/A  

1.4
 1.3 
 1.2 
 3.9 
 

 

Presenter�
Presentation Notes�
The net Program savings were allocated to the individual utilities.  The SES makes this allocation based on utility sales, which has been acceptable to the utilities and the CPUC.  The same approach was used in this evaluation.

��
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C & S Program Summary Impacts 
(DRAFT)

74

 Electricity (GWh) Demand (MW) Natural Gas 
(MTherms) 

Statewide Realization 
Rates for 2006-08 

129% 106% 60.6% 

 

 
Note: Claimed savings are based on SES values.

Presenter�
Presentation Notes�
The net Program savings were allocated to the individual utilities.  The SES makes this allocation based on utility sales, which has been acceptable to the utilities and the CPUC.  The same approach was used in this evaluation.
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C & S Program: Summary 
Recommendations
•

 
Continue to identify and target both appliance 
and building standards with large potential 
energy savings.

•
 

Continue coordination of Program among the 
utilities to leverage resources and expertise.

•
 

Articulate, communicate, and implement a 
comprehensive strategy linking DSM programs 
and activities to the C&S Program and long-

 term goals for standard adoption. 

75

Presenter�
Presentation Notes�
CONDENSE�
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•
 

Fully integrate a process of increasing codes 
and standards compliance and enforcement 
into the overall C&S Program approach.

•
 

Encourage the California Energy Commission 
to increase attention to areas such as 
appliance and building standard compliance to 
guarantee that anticipated savings are 
achieved.

•
 

Document and clarify the role of activities less 
targeted and focused than the preparation of 
CASE reports to establish the linkage to the 
adoption of other standards. 

C & S Program: Summary 
Recommendations (cont..)
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Q/A
 &

 Discussion
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Thank You
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Contact Information
Ayat Osman, PhD
505 Van Ness Avenue
CPUC
Energy Division 
San Francisco, CA 94102
aeo@cpuc.ca.gov
(415) 703-5953

John Stoops, Principal
KEMA, Inc.
155 Grand Avenue, Suite 500
Oakland, CA 94612
510-891-0446
John.Stoops@kema.com

Allen Lee, Ph.D., 
LEED AP, Principal
The Cadmus Group, Inc.
720 SW Washington, Suite 400
Portland, OR 97205 

V: 503-467-7127 
F: 503-228-3696 
C: 971-235-6734 
allen.lee@cadmusgroup.com

mailto:aeo@cpuc.ca.gov
mailto:John.Stoops@kema.com
mailto:allen.lee@cadmusgroup.com

	Codes & Standards Program�PY2006-2008 �Impact Evaluation
	The New Construction/Codes & Standards Evaluation Team
	Slide Number 3
	California Codes & Standards Process Overview
	Utility Codes & Standards (C&S) Program Description
	C&S Program Description (cont.)
	Evaluation Purpose
	Evaluation Approach: Overview
	Evaluation Approach: Potential Savings
	Evaluation Approach: Compliance
	Evaluation Approach: NOMAD
	Evaluation Approach: Attribution
	Evaluation Approach: Savings Quantification
	Evaluation Approach: Allocation
	Evaluation Approach: Integrated Standards Savings Model (ISSM)
	Major Changes from Original Protocol and Methodology
	Q/A on C&S Methodology
	Title 20: Appliance Standards
	Title 20: Standards and Implementation Dates
	Title 20: Methodology Overview
	Title 20: Potential First-Year Energy Savings
	Title 20: Potential Savings
	Title 20: Potential Savings
	Title 20: Potential Savings
	Title 20: Potential Savings Key Findings
	Title 20: Compliance Methodology
	Title 20: Compliance Example
	Title 20: Compliance
	Title 20: Compliance Summary
	Title 20: Naturally Occurring Market Adoption (NOMAD)
	Title 20: NOMAD Estimation 
	Title 20: NOMAD Data Collection
	Title 20: NOMAD Example—Walk-In Refrigerators/Freezers
	Title 20 NOMAD: Example Results
	Title 20 NOMAD: Example Results
	Title 20 NOMAD: Key Findings
	Title 20 NOMAD: ��Adjusting for prior utility programs
	Title 20: Attribution
	Title 20: Attribution Methodology
	Title 20: Attribution Example Results
	Title 20: Attribution Key Findings
	Title 20: Results
	Q/A on Title 20 Results
	Lunch Break
	Title 24: Building Standards 
	Title 24: Methodology Overview
	Title 24: List of Standards
	Title 24: Potential First Year Energy Savings
	Title 24 Potential First Year Energy Savings: Lagged Res Construction Starts
	Title 24 Potential First Year Energy Savings: Analysis & Results
	Title 24 Potential First Year Energy Savings: Example Results
	Title 24: Compliance Overview
	Title 24: Compliance Overview (cont.)
	Title 24 Compliance: Data Collection �Non-Residential
	Title 24 Compliance: Analysis
	Title 24 Compliance: Results (Residential)
	Title 24 Compliance: Results (Nonresidential)
	Title 24: NOMAD Example
	Title 24 NOMAD: Example Results
	Title 24 NOMAD: Whole Building Efficiency Trend
	Title 24 NOMAD: Whole Building Estimate
	Title 24 NOMAD: Key Findings
	Title 24 Attribution: Analysis & Results
	Title 24 Attribution: Analysis & Results
	Title 24 Attribution: Analysis & Results
	Title 24: Summary of Results
	Q/A on Title 24 Results
	Integrated Standards Savings Model (ISSM)
	ISSM
	C & S Program: Net Program Savings, PG&E
	C & S Program: Net Program Savings, SDG&E
	C & S Program: Net Program Savings, SCE
	C & S Program: Net Program Savings, SCG
	C & S Program Summary Impacts (DRAFT)
	C & S Program: Summary Recommendations
	C & S Program: Summary Recommendations (cont..)
	Q/A�&�Discussion�
	��Thank You
	Slide Number 79

