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Objectives for Today

• Provide overview of how energy efficiency 
resource estimates are developed and 
integrated into resource planning and used to 
adjust  electricity load forecasts

• Describe “Best Practices” methods for 
incorporating energy savings into resource 
planning and demand forecasting processes 

• Recommend how and where interveners are 
most likely to be successful in these processes

• Stimulate your desire to learn more
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Introduction- Our qualifications
• Mike Messenger has worked in field of demand forecasting and program 

savings quantification for over 30 years. Mike  first worked at the 
international Institute for Applied System Analysis in Vienna to develop 
one of the first end use and savings forecasting models  for fifteen 
regions and over 100 countries in 1980. Since then his efforts include 
integration of utility program savings into  CEC forecasts , development 
of savings goals for California and development of savings goals for 
utilities in the Province of Ontario. Mike is currently a Senior Principal 
Energy Consultant at Itron.

• Tom Eckman has over 30 years of experience in energy efficiency 
assessments and integrated resource planning. Currently, Manager 
Conservation Resources with the Northwest Power and Conservation 
Council. Tom conducted the first and has lead all subsequent Council 
assessments of the energy efficiency potential for the Pacific Northwest 
region. 
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Preview of Today’s Presentation
• Overview of approaches used to incorporate energy efficiency 

into utility resource planning
– Methods Used to Integrate Savings Forecasts into Resource 

Planning Models
– Methods used to Develop Energy Efficiency Resource Portfolio 

Standards and integrate their impacts into Resource Planning  
– Review Strengths  and Weakness of Both  Approaches

• Top 10 Myths Related to Electricity Resource Planning
• Top 10 Strategies to Improve Treatment of Energy Efficiency as a 

Resource
• How and Where to intervene in Utility Resource Planning 

Processes to ensure integration of  energy savings into forecasts
• Best Practices Summary
• Technical Appendix slides for additional information and 

resources
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Power Planning’s Three 
Simple Questions

1. When Will We Need Resources?
2. How Much Will We Need?
3. What Should We Build?
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Energy Efficiency's Three  
"Complex" Questions
1. What types of energy efficiency resources 

should be built/procured/funded? (peak 
load vs annual energy savings focus)

2. How much funding is needed to capture all 
or most of the cost effective ee resources?

3. How quickly can ee programs be ramped up 
to capture the available cost effectiveness 
resources five to ten years out?
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How Do Utility Resource Planners 
Consider Energy Efficiency When 
Answering These Questions?
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Two Methods To Answer Power  
and EE Planning Questions
• Integrated Resource Planning (IRP)

– Systematic evaluation of the least cost/least risk portfolio 
of resource choices where energy efficiency program 
options are  treated equivalent to “supply side” resources  
(sometimes called “least cost planning”) 

• Efficiency Resource Portfolio Standards (EPRS)
– Mandated minimum share of energy efficiency resources 

in utility resource portfolio (specified as a % of base sales, 
% of incremental growth or as a minimum investment 
levels)

8



Integrated Resource Planning
• Integrated resource planning (IRP) is designed to 

evaluate new energy resources that consider a full 
range of alternatives, including conventional 
generation capacity, renewable generation, power 
purchases, energy conservation and efficiency, and 
load management programs to provide adequate 
and reliable service. 

• The plan must consider necessary features for 
system operations, such as diversity, reliability, 
dispatch ability, and other risk factors.

• The overall IRP objective is to evaluate demand and 
supply resources on a consistent and integrated
basis
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IRP – Basic Analytical Elements
• Energy Efficiency Resource Potential Assessment

– Best Practices IRPs are “bottom-up” but sometimes “top down” 
(more on these alternatives later)

• Generating Resource Potential Assessment
– Best Practices consider uncertainty in resource cost, construction 

schedules and “availability”
• Load Forecast

– Best Practices use End Use Econometric w/Frozen Efficiency or 
Dynamic Efficiency Baselines, but usually Econometric

– Range of load growth scenarios modeled (e.g., low, medium, 
high)

• Resource Portfolio Model
– Best Practices IRPs use stochastic simulation models that 

compares cost and risk of alternative resource combinations to 
determine “portfolios” that best satisfy a resource selection 
objective (e.g. minimize net present value system cost while 
meeting system reliability requirements at acceptable level of 
risk) 10



Illustrative Integrated Resource 
Planning Framework
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IRP Analytical Process Flow
Load

Forecast
Model

Resource Portfolio Model

Generating Resource Potential 
Assessment

Energy 
Efficiency
“Supply 
Curves”

Baseline
Loads

(Frozen or
Dynamic) 

“Supply Side”
Resource

Cost &
Availability

Energy Efficiency 
Resource Potential 

Assessment

Units & 
Baseline
Unit Use

Resource Portfolio 
Strategy:

Resource option & 
build schedule, 
including annual 
amount of energy 
efficiency

12



What’s That Mean?
End Use Load Forecast
• Estimate of  future  energy demand based on direct 

estimates of energy consumption  by using extensive 
information on end use and end users, such as 
appliances, the customer use, their age, sizes of 
houses, and so on. 
– End-use models are based on the principle that electricity demand is 

derived from customer’s demand for light, cooling, heating, 
refrigeration, etc. Thus end-use models explain energy demand as a 
function of the number of appliances and the level of energy service 
demanded or work demand from each appliance or system.

– End-use forecast require less historical data but more information 
about customers and their equipment. They are, therefore, sensitive 
to the amount and quality of end-use data available. For example, in 
this method  having data on the distribution of equipment age is 
important for modeling the energy usage of particular types of 
appliances
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What’s That Mean?
Econometric Use Load Forecast
• Estimate of  future  energy demand based on 

relationships between energy consumption 
(dependent variables) and factors influencing 
consumption. The relationships are estimated by the 
least-squares method or time series methods.
– The econometric approach combines economic theory and statistical 

techniques for forecasting electricity demand. The approach estimates 
the.

– One of the options in this framework is to aggregate the econometric 
approach, when consumption in different sectors (residential, 
commercial, industrial, etc.) is calculated as a function of weather, 
economic and other variables, and then estimates are assembled 
using recent historical data. 

– Integration of the econometric approach into the end-use approach 
introduces behavioral components into the end-use equations
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What’s That Mean?
End Use-Econometric Load Forecast
• Estimate of  future  energy demand based on direct 

estimates of energy consumption in combination  
with economic  drivers/ factors such as per capita 
incomes, employment levels, and electricity prices 
that  are used  in econometric models. 
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slide 16

What’s That Mean?
Frozen vs. Dynamic Baseline Forecast
• Frozen Efficiency Baseline Load Forecast –

Estimate of future loads that  assume no 
improvements in efficiency accept those caused by 
normal stock turnover (e.g. old refrigerator replaced 
by new refrigerator) and known (i.e. adopted) codes 
and standards.

• Dynamic Efficiency Baseline Load Forecast –
Estimate of future loads that  assume improvements 
in efficiency beyond those caused by normal stock 
turnover (e.g. old refrigerator replaced by new 
refrigerator) and known (i.e. adopted) codes and 
standards, resulting from technology improvement 
trends and market forces (i.e. price impacts)
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What’s That Mean?
Energy Efficiency “Supply Curves” 
• The potential economic energy savings 

available at a given cost  at a specific point in 
time

• Best Practices
– Represent achievable potential for retrofits and 

new construction separately
– Use continuous “supply curves” rather than 

“resource bundles”
– Set limits on annual acquisition levels (maximum 

retrofit potential rates)
17



The Basic “Bottom Up” Formula for Creating an 
Energy Efficiency “Supply Curve

= 
Number of Applicable Units * kWh savings per Unit * Market Penetration

Number Homes,
Floor Area of Retail,
Number of TVs,
Acres Irrigated,
Pounds Steel, etc.

Fraction realistically 
achievable over time

(kWh/Unit at Current Efficiency – kWh/Unit at 
Improved Efficiency)

Current Efficiency is adjusted for adopted 
codes & standards and stock turnover 
(Frozen Efficiency)
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Six Step Process for Creating Energy Efficiency 
“Supply Curves”

• Step 1 - Estimate Technical Potential on a per application
basis

• Step 2 – Estimate Economic Potential on a per application
basis

• Step 3 - Estimate number of applicable units
• Step 4 – Estimate Technical Potential for all applicable units
• Step 5 - Estimate Economic Potential for all applicable units
• Step 6 – Estimate Realizable Potential for all realistically 

achievable units
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slide 20

What’s That Mean?
Technical, Economic & Achievable Potential

• Technical Potential - Total quantity of energy 
efficiency savings available given 
commercially available and reliable 
technology, regardless of cost.

• Economic  Potential - Total quantity of energy 
efficiency savings available that is forecast to 
be “cost-effective.” 

• Achievable Potential - The amount of energy 
efficiency  savings that is found to be realistic 
to acquire within a given time period based on 
past performance of programs or policy 
initiatives
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Step 1 – Assess Technical Potential per Application
Example: Residential Electric Water Heating
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Step 2: Assess Economic Potential on a Per Application Basis
Example - Dwelling Unit “Supply Curve” for Hot Water Heating
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Steps 3 – 6 : Estimate Number of “Applicable Units” and 
Technical, Economic and Achievable Potential
Example - Dwelling Unit “Supply Curve” for Hot Water Heating

Measure Total 
Technically 
Available 
Units

Maximum 
Technically 
Applicable 
Market 
Penetration

Current 
Market 
Saturation

Remaining 
Technical 
Potential 
(Fraction of 
Units)

Remaining 
Technical 
Potential 
(Units)

TRC 
B/C 
Ratio

TRC 
Levelized 
Cost 

Resource 
Potential 
(GWH/yr) 

MEF 2.0 Clothes Washer 6,440,875 85% 0% 85% 5,474,744 2.7 -327 6.25

MEF 2.2 Clothes Washer 6,440,875 85% 0% 85% 5,474,744 2.4 -234 2.09

2.0 GPM Showerhead 7,278,626 85% 5% 80% 5,822,901 6.8 -94 7.43

Heat Pump Water Heater 3,952,937 50% 0% 50% 1,976,468 1.8 26 43.26

Insulated Water Tank 4,852,417 85% 10% 75% 3,639,313 1 58 4.97

EF68 Dishwasher 5,107,710 85% 0% 85% 4,341,554 0.9 68 0.61

Wastewater Heat Recovery - New 
Multifamily

259,362 25% 0% 25% 64,840 0.7 90 0.26

EF72 Dishwasher 5,107,710 85% 0% 85% 4,341,554 0.7 98 0.75

Wastewater Heat Recovery - New 
Single Family

2,633,318 25% 0% 25% 658,329 0.6 105 1.71
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Example Efficiency Supply Curve
Achievable Potential from 6th PNW Power Plan
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What’s That Mean?
Generating Resource “Supply Curves”
• The potential generating resources available at a 

given cost  at a specific point in time
• Best Practices generating resource supply curves 

include
– Capital Cost by construction phase (i.e., siting and 

licensing, pre-construction engineering, construction and 
“hold cost”

– Fuel cost
– Transmission access cost
– System integration cost (for intermittent resources)
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Sample Generating Resource “Supply Curve

Assumptions : 
Transmission cost & losses to point of LSE wholesale delivery
2020 service - no federal investment or production tax credits
Baseload operation (CC - 85%CF, Nuclear  87.5% CF, SCPC 85%)
Medium NG and coal price forecast (6th Plan draft)
6th Plan draft mean value CO2 cost (escalating, $8 in 2012 to $47 in 2029).
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slide 27

Bottom Up Approach for Estimating Energy 
Efficiency Resource Potential in IRP Context

Measure
Cost

Measure Savings
and Load Shape

Measure
Lifetime

• Program Data
• Contractor Bids
• Retail Price Surveys

• End Use Load Research
• Engineering Models
• Billing History Analysis
• Independent Testing Labs

• Evaluations
• Census Data
• Manufacturers Data
• Engineering Estimates

Market
Model

Forecast 
Model

• Modifies savings to reflect
consumer price response

• Adjusts number of eligible
units to reflect fuel choice

Provides Forecast of 
Hourly Avoided  
Capacity
& Energy  Costs Under 
Average Water 
Conditions

Cost-Effectiveness Model

Determines measure and program level “cost-
effectiveness” using:
• Measure costs, savings & load shape
• Wholesale Market prices
•T&D savings (losses & deferred $)
• Financial Assumptions (e.g. Discount Rate, 
Administrative costs, etc.)
•Resource Portfolio Model EE Development 
TargetsResource Portfolio

Model

Determines NPV of Portfolios with 
Alternative Levels of Energy Efficiency 
vs Other Resources 27



Resource Portfolio Model
• Economic models that compare cost and risk of alternative resource 

combinations to determine “portfolios” that best satisfy a resource 
selection objective (e.g. minimize net present value system cost while 
meeting system reliability requirements at acceptable level of risk)

• Two Basic Types
– Deterministic “Optimization Models” – Optimize “resource portfolio” 

build out schedule based on single or very limited set of future 
conditions (e.g. fuel and market prices, resource cost and availability, 
load growth).

– Stochastic “Option and Build Model” – Select resource portfolio mix and 
“option” schedule after assessing cost and risk across wide range of 
future conditions (e.g., “scenarios”) 
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Best Practices IRPs Use “Gump” Model 

The Future’s Like A Box of Chocolates. 

You Never Know What You’re Gonna Get. 29



Best Practices IRP Models “Test Lots of Chocolates”
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Integrated Resource Planning Portfolio 
Analysis on One Slide
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IRP Approach Can Also Be Used to Address 
Transmission & Distribution System Planning
Example: Bonneville Power Administration (BPA) “non-wires” 
alternatives evaluation process.  BPA transmission system constraints are 40 
hours or less during extreme weather, in any given year. The traditional approach would be 
construction of a multi- million dollar transmission line. BPA now  assesses whether “non-
wires” (e.g. efficiency, demand response, distribution generation) are  less expensive and as 
reliable as expanding the transmission system.

Results So Far 
1. BPA successfully lowered peak loads through concentrated energy efficiency programs 

on Orcas Island for several years while a damaged underwater cable was replaced.

2. In the early 1990’s BPA and the Puget Sound Area utilities were concerned about voltage 
collapse in the Puget Sound area. BPA worked with the utilities in the Seattle 
metropolitan area to focus conservation programs on loads that would help avoid a 
voltage collapse problem while at the same time installing additional transmission 
technologies (e.g., series capacitors to avoid building additional transmission corridors 
over the Cascade mountains). The project was known as the Puget Reinforcement Project 
and delayed construction for more than 10 years. 
(See:http://www.transmission.bpa.gov/PlanProj/Non-Wires_Round_Table)
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Summary of IRP Approach for Incorporating 
Efficiency into Resource Planning

• Treats energy efficiency as a resource option
• Competes EE Resources directly against supply side 

resources (cost, uncertainty, KW and kWh impacts)
• Requires robust and detailed estimates of EE resource 

cost, load shapes and “availability” (if “bottom up”)
• Requires that load forecast and EE resource potential 

be “calibrated” to avoid over or under estimation of 
potential impacts on supply demand balance 
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Major Strengths of IRP Approach
• IRP w/End Use Load Forecast when combined with 

“bottom up” EE resource potential assessment provides 
– Greater “transparency” (baseline consumption, technology 

improvement options & their cost, market penetration 
requirements are all explicit)

– Internal consistency (load forecast assumptions and EE “supply 
curves” use directly comparable data – and this can be 
checked!) 

– EE Resources “compete” directly with supply side resources on 
the basis of cost and load shape impacts

• Provides program planners with detailed guidance on
– What measures represent major potential
– Magnitude of budget requirements
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Weaknesses of IRP Approach
• Requires significant analytical resources and  high data 

collection costs
• Only a limited number of Resource Portfolio Models can 

directly compare EE resources with supply side resources
– Many IRP processes adjust load forecast for EE prior to 

modeling supply side resources
• Model results can provide a false sense of precision about 

the future, particularly about likely costs
• EE resources cannot provide all of the functionality of 

some generation resources ( dispatch, load support)
• While EE resource contribute to peak load reductions, 

peak load reliability requirements often drive resource 
acquisitions independent of EE contribution

• Processes are sometimes adversarial and or “political”
35



Two Methods to Identify Optimal 
Level of EE Resources- Method 2
• Integrated Resource Planning (IRP)

– Systematic evaluation of the least cost/least risk portfolio 
of resource choices where energy efficiency program 
options are  treated equivalent to “supply side” resources  
(sometimes called “least cost planning”) 

• Efficiency Resource Portfolio Standards (EPRS)
– Preferred or Mandated minimum share of energy 

efficiency resources in utility resource portfolio (specified 
as a % of base sales, % of incremental growth or as a 
minimum investment levels)
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ERPS – Basic Analytical Elements
( Comparison to IRP Elements)

• Energy Efficiency Resource Potential Assessment
– Best Practices  are “bottom-up” but sometimes “top down” 

(more on these alternatives later) Same as IRP
• No Generating Resource Potential Assessment- Range of 

Avoided Cost forecasts used as substitute
– Best Practices consider uncertainty in resource cost, 

construction schedules and “availability”
• Load Forecast- needed to set baseline sales metric

– Best Practices use End Use Econometric w/Frozen Efficiency or 
Dynamic Efficiency Baselines, but usually Econometric

– Range of load growth scenarios modeled (e.g., low, medium, 
high) Same as IRP

• No Resource Portfolio Model needed - Policy or 
Regulatory Judgment or supply curve analysis is used to 
define minimum savings goals over time
– Best practices vary by choice of method; Jury is still out on 

whether IRP or ERPS produces best public policy outcome
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Range of ERPS Systems in North 
America
• Mandated (typically legislatively) level of EE resource 

acquisition (GWH , MW) or program spending by date XXXX
– Savings Goals expresses as percentage of annual sales, load growth, 

per capita consumption
– May have “rate impact”  or program spending caps (e.g. Illinois)
– Often the result of an energy efficiency potential and or goals setting 

analysis ( CA and Texas) Best Practice

• ERPS Targets typically set independent of utility “resource 
need”,   a function of annual sales and/or EE found to be cost 
effective  compared to avoided cost forecast ( large 
controversy over what is marginal supply source= 
renewables, nuclear, natural gas)
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Two Methods to Develop Likely or 
Preferred Level of ERPS

1. Analytical- EE Potential Analyses-
– Develop  estimates of achievable savings potential over time and 

translate to ERPS goals/metrics at discrete time intervals. Can be 
done within forecasting models or exogenous to models

– Requires forecasts of avoided costs, “likely” customer adoption 
behavior, feasible ramp up rates and incremental measure costs. 
(CA, AZ)  

– Programs only or Programs + Bldg/Appliance Standards
2. Political- Use Savings Metrics from similar regions or states ( MA, 

MD, PA, OH) and combine with legislative process to produce  
acceptable ERPS

– Requires knowledge of what types of goals analysis can be 
extrapolated and how goals will effect utility financial health

– Risk of building internally inconsistent constraints, funding caps 
coupled with savings goals can lead to paralysis
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Audience Feedback Request

• Which method (analytical or political?) is 
used to set goals in your jurisdiction or state?

• Which method do you prefer and why?
• Please note down your answers and we will 

come back to this later. 
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What Program/Policies to include  in 
Setting ERPS Goals?

o Total Market Gross Savings potential= 
Achievable Utility Programs plus anticipated  
impacts of efficiency standards and other 
policy initiatives (CA and NY)

o Total Net Savings Potential- Achievable Net 
Savings Attributable to Utility Programs ( 
Ohio, MD & PA)
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EE Potential Studies-Definitions
• Technical Potential:  Theoretical concept of maximum potential 

from installing the highest available efficiency measure in all 
applicable and feasible applications
– NOT attainable through voluntary programs
– Similar to an update of codes

• Economic Potential: Theoretical concept of maximum cost-effective 
potential from installing the highest efficiency measure in all 
applicable and feasible application
– NOT all attainable through voluntary programs
– The calculation of economic potential does not include the program 

cost to obtain the potential or the market barriers that may not be 
easy to overcome without codes or sustained MT programs

• Achievable or Market Potential:  An estimate of potential 
achievable from alternative levels of voluntary programs

• Naturally Occurring Savings- Reductions in average UEC driven by 
technology change and customer adoption in absence of programs
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Gross or Net Savings: What is in the 
forecast?
• Gross savings - Gross energy (or demand) savings are the 

change in energy consumption and/or demand that results 
directly from program-promoted actions taken by program 
participants regardless of the extent or nature of program 
influence on their actions.
– Gross savings are what resource planners account for in IRPs since they represent  

the anticipated total impact on load/load growth, whether attributable to a 
specific program or occur independently of  programs

• Net savings - Net energy savings refer to the portion of 
gross savings that is attributable to the program, hence 
these are sometimes referred to as “programmatic savings”.  
– Determination of net savings involves separating out the impacts that are a result 

of other influences, such as consumer self-motivation. Given the range of 
influences on consumers’ energy consumption, attributing changes to one cause 
(i.e., a particular program) or another can be quite complex and is subject to 
considerable uncertainty.

Source: Schiller and Associates
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Potential Study: Data Inputs and 
Outputs 
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Types of  Efficiency Potential

Naturally Occurring-
in both Forecast and 

EE models?



Key Uncertainties in Potential 
Studies
• Forecast of Measure Adoptions (kwh saved per 

program dollar expended or penetration rates as a 
function of simple payback period?)

• Forecast of incremental costs of measures-constant in 
real terms over time?– lack of empirical data

• Results are dependent on forecasted level of Energy 
Service Demand. Leads to much different results for 
growing vs declining regions or states

• Definition of Achievable-Customer adoption model 
logic and curve fits assumed to be static over time. 
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How to Describe the Analytical Processes Used 
to Determine Savings Goals or Funding Levels?

.

Or

Precise Targeting??
A Roll of the Dice?
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Four Steps in  Analytical  Process 
to Derive ERPS
1. Conduct EE Resource potential analysis to 

develop economic supply curves ( huge data 
needs)

2. Use economic, infrastructure, and policy 
constraints to develop achievable savings goals 
or benchmarks over time

3. Integrate Goals impacts into Load Forecasts and 
decide goals setting philosophy

4. Include process to modify goals because 
savings forecast is often wrong first time out
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Step 1 Efficiency Resource 
Potential Analysis
• Make Key Assumptions about the future path of:

1. Incremental Efficient Measure Costs
2. Equipment/System Efficiency
3. Service Demand
4. Prices and other Social Factors
5. Customer Adoption Behavior
6. Mitigation of “market barriers”
7. Define available program delivery mechanisms

• All  are key drivers of the savings potential 
results
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Adoption  Rates  are Affected by 
Severity of Market Barriers

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 5 10 15 20 25 30
Participant Benefit-Cost Ratio

M
ax

im
um

 P
en

et
ra

tio
n 

R
at

e

Moderate Barriers

High 
Barriers

No Barriers 

Low Barriers

Extremely High Barriers

 



Scenario – Mid Goals Case (GWh)
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Strategic Decision – CFLs In or Out  
of programs after 2014?

With CFLs No CFLs
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Step 2 Consideration of Constraints to Rapid 
Ramp Up of Savings from Policies or Programs

• Funding, Infrastructure, and Personnel
• Management Motivation to pursue EE
• Customer Awareness Trends
• Trade Ally Awareness and Profitability
• Attractiveness of working as a program 

administrator
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Step 3- Integration of Savings 
Forecast/Goals into Load Forecast
• Determine Embedded Savings in Baseline Forecast 

and compare to level in EE Assessment
• Ensure Compatibility of Basic Drivers of Structural 

Growth or Energy Service Demand
• Use Scenario  or Expected Value Analysis to determine 

Achievable Savings as Fraction of Energy Sales 
indicators-

• Decide Goals Philosophy- Stretch, Aggressive, 
Predictable, Ensure early victories?

• Gross or Net Savings in each forecast
• See Reference 2 on Reference slide
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Step 4- Integrating "Verified" Program or Total 
Market Savings into Modified Forecasts/Goals

• Decide how often should ERPS be modified 
based on program or portfolio evaluations

• Consider Unintended Consequences of 
setting Aggressive Goals ( effects on 
cooperation, EM&V, trade allies)

• Ensure Calibration of Model control totals 
with Reported Program Results and Impacts 
of Adopted Standards
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Frequency of EE Resource updates

• Best Practices in California and Pacific 
Northwest= 
1. Revise forecasts based on verified savings every 

two  years
2. Update EE resource potential analyses once 

every 3 to 5 years
3. Consider Goals or ERPS revisions every five 

years. 
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Types of Savings Metrics (EPRS 
standards) Adopted in USA

Type of Savings metric Percent of States using this model

Savings as a % of Current Year Sales 87.5%

Savings as a % of Load  Growth 4.1%

Savings as a % of Prior Year Sales 4.1%

Percentage Reduction in Per Capita 
Energy Consumption

N=24 States

4.1%
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Results of ERPS Development 
Processes
• Savings metrics reviewed in next three tables
• Record of meeting goals is a function of Goals 

saving philosophy
• Aggressive goals ( Net savings above 2% of 

annual sales) have not been achieved in any 
state yet 
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Summary of State Savings Goals
State Annual Savings as %  of 

Sales
Cumulative Savings as a  
Percent of Sales by 20XX

Hawaii 0.5% of sales in 2009 40%  of 2007 sales by 2030

California 1.2% of sales in 2008 10% by 2020

Washington “All cost effective” 20% by 2025

Nevada EE and RPS combined goal 25% combined EE and RE 
by 2020, EE<= 25% of RPS

Colorado NA 11% by 2020

Arizona 2% of energy sales by 2014 20% savings by 2020

New Mexico NA 5% by 2014,10% by 2020

Michigan 0.3% of  2009 sales, 1% savings by 2012

Illinois 2.0 % after 7 yr ramp up 18% saving by 2020

Indiana 0.3% energy sales 1.1 % by 2014, 2% savings 
by 2019

Ohio 0.3% in 2009, 2.0 % post 
2019

22% by 2025
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Summary of State Savings Goals (2)
State Actual Savings Goal ( % of Sales) Percent of Sales by 20XX

Vermont 2.0% of energy sales by 2010 11% by 2020

Massachusetts 2.4% of energy sales by 2012 NA

Connecticut 1.5 %  (3 yr ave.), 2% by 2012 15% by 2010

New York 2.2% in 2011 15% by 2015

Pennsylvania 1% by 2011, 3% by 2013

Delaware 2% by 2011 15% by 2015

Maryland 15% reduction in per capita sales  
( 2007 base) by 2015, 2/3 from 
utility programs. 1/3 others

NA

Virginia Voluntary goal 10% by 2022

North Carolina 3% by 2012 (RE&EE) EE<=25% of 
goal

5% by 2020 ( part of RPS)
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Summary of State Savings Goals ( 3)
State Actual Savings Goal Cumulative Percent of 

Sales by 20XX

Texas 0.3 % of sales in 2008 25% of incremental  
demand  growth by 2013

Minnesota 1.5% of sales (3 yr av) NA

Iowa 1.5%  of sales by 2010 5.4% by 2020

Oregon 0.8% of 2009 sales by 2010 NA

States with Pending Goals

Utah 1% of sales proposed in 
legislation

NA

New Jersey 0.67% of energy sales 20% savings by 2020 ( 
pending)

Wisconsin investigation underway NA
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Strengths of EPRS Approach to 
Acquiring EE Resources
• Establishes  funding “floor” for energy efficiency investments 

and more certainty for Energy Efficiency Professionals
• Provides stable base of funding (sometimes) so that EE delivery 

infrastructure can develop over time
• Reduces cost and time needed to arrive at an answer in drawn 

out IRP processes for the level of efficiency investment to be 
pursued

• Assumes savings metrics from potential studies in some states 
are likely to yield similar  results ( 1 to 2 % of annual energy 
sales.)

• EE advocates do not need to rely on results of political resource 
planning processes where the choice on the right mix of supply 
and demand resources is usually heavily influenced by lobbyists 
and more likely to be a barometer of impacts of EE on financial 
health of local utilities. 
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Weaknesses of EPRS Approach
• Assumed ramp up rates to reach savings goals often not supported by 

analysis of critical factors (motivation of utility management/profitability, 
infrastructure, trade ally & customer awareness) 

• Goals usually set on gross basis, evaluated on net basis, leads to 
disappointment and controversy ( CA)

• Growth rates in annual savings of greater than 30% per year are often 
implicit in goals but difficult, if not impossible to achieve in practice

• Results not linked to different types of utility system needs and can lead 
to negative financial impacts for utilities in short and long run

• Lower credibility with supply side planners
• Consequences of failing to meet savings goals varies widely ( try better 

next time to millions in penalties) and may have un-intended 
consequences-
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Benefits of Using EE Potential Analyses to 
support EPRS Development
• Offers results that are useful to a variety of 

stakeholders; from cost effectiveness in form 
of supply curves to measure saturations

• Highlights need to understand naturally 
occurring trends in ee investment in models 
and Forecast

• Does not need detailed information on 
characteristics of existing or future supply 
options, these are often controversial/wrong
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Weaknesses of Using EE Potential 
to support EPRS  ( 1)
• Linkage and consistency of inputs used to drive 

econometric forecast of baseline sales or demand in 
forecasts those used in EE models is rarely analyzed. 
(maybe be better to both forecast savings within 
complicated forecasting  model but this is extremely data 
intensive and costly)

• Updating EE potential models can be expensive and data 
intensive if carried out at the measure level and there is 
no legacy of utility data collection about customers

• Models not very good at assessing relative costs and risks 
of  the timing of EE additions compared to supply 
additions; monolithic avoided costs
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Weaknesses of Using EE Potential to 
support EPRS  ( 2)

• Does not directly test the cost-effectiveness limit for EE 
resource development

• Load reduction targets set in political process may not be 
tied explicitly to measures needed to achieve goals
– Does not provide program guidance
– May be viewed as “arbitrary” target

• Cannot determine whether underlying load forecast 
already reflects some EE savings (risk of double counting 
potential)

• NTG ratios often change over time and thus reduce 
verified savings. ( need to readjust goals based on 
evaluation results???)
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Audience Feedback Requested

• Given these pros and cons, please send in 
your comments on following question:

• Does it make more sense to assess and 
procure EE savings within a resource planning 
process or  in an independent process that 
focuses on potential and costs of EE 
resources only.  Please be ready to support 
your vote with a rationale.
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Top 10 Myths in 
Resource Planning

• In the next section we highlight ten myths 
frequently encountered during development 
of IRP models and Efficiency Resource 
assessments

• Goal is to give you some healthy skepticism 
about the claims made by some modelers. 
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1 - The Myth of Perfect Foresight

• Symptoms:
– Utility uses a single load growth forecast, single 

avoided cost, single fuel price forecast, etc.
– Long-range (more than a  year) forecasters refer 

to the precision or accuracy of their forecast
– Some Examples:

• West Coast Power Prices
• PNW Load Growth
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First Example of Myth 1: Trend is Destiny
(Trend Lines Can Lead Over a Cliff)
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Second Example of Myth 1 – Unanticipated (ergo –
“unforecastable”) Events Do Happen!
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Myth 2 - Highly Precise forecasts can support 
the "best/least cost" portfolio strategy

• The future is uncertain, so utilities should test 
their preferred plan’s against a range of futures

• EE Resources perform better than supply side 
resources when uncertainty is addressed 
because they have no fuel cost, may have short 
“lead times” and are relatively inexpensive

• In vertically integrated markets, the risk of 
overbuilding is carried largely by consumers
– In competitive markets it is generally borne by 

merchant plant developers (although this is less true 
for capacity markets.)
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Myth 3 - Econometric model can forecast the impacts of 
energy efficiency programs, including codes and 
standards

• Econometric forecasting models do not contain sufficient 
details to determine whether the savings from specific 
measures are or are not reflected in the estimates of future 
sales

• This creates the potential for either “double-counting” the 
savings from some measures or undercounting the savings 
from others

• In particular, econometric forecast are have limited ability to 
separate out the impact of structural changes in a market 
(e.g. changes due to codes and standards) from other forces 
driving efficiency improvements. 
– This is due to the fact that these models use relationships 

between load growth and other factors based on data collected 
while codes and standards were also changing. 
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Myth 4 – EE Forecasting Models can accurately 
forecast achievable potential 

• Some “EE Forecasting” models assume that there’s a 
known and constant correlation between the level of 
consumer rebates and consumer adoption of 
efficiency measures and practices.
– The research to support the shape of these logit

functions is extremely limited
• On occasion these models are used to determine the 

appropriate level of incentives to offer consumers to 
get the “biggest bang for the buck.”

• In fact, consumers response is much more 
complicated than can be represented by a simple 
supply/demand function which only considers price.
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Myth 5 – “ We Treat Energy Efficiency As A 
Resource”

• Symptomatic of this error is the statement: “We 
assumed that we could only achieve 50% of the 
economic potential because we assumed that we 
would not offer more than 50% of the measure cost.”

• The error – Assuming that if they offered 50% of the 
cost of a new wind resource or combined cycle 
combustion turbine that 50% of those resources 
would be built.

• If an EE resource is cost-effective, then by definition, utilities 
should be willing to pay up to the cost of the next similarly 
available and reliable resource in order to acquire its savings 
(which may be more than actual measure cost).
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Myth 6 - Achievable Savings Potential 
is rarely underestimated
• Most forecast of “technical” and “economic” potential identify significant 

savings potential (if they don’t that’s another error).
• However, adjustments made to reflect the portion of these savings that 

can realistically be achieved frequently result in reductions of 50% or 
more from what is identified as “economic” to pursue

• Empirical evidence supports forecasting “realistically achievable” savings 
to be 65% or more of economic potential 

– Hood River Project achieved more than 83% of the technically feasible (i.e., audit 
recommended) measures, representing  93% of the potential savings from 
recommended measures were installed in the homes an entire county within two 
years (See: Hirst, E. 1987. Cooperation and Community Conservation: The Hood River 
Conservation Project, ORNL/CON 235, pp. 36-37.

– Council retrospective review of 1st Regional Plan’s forecast of achievable savings 
concluded that at least 85% of the projected 20 year savings were realized (See: 
Achievable Savings: A Retrospective Look at the Northwest Power and Conservation 
Council’s Conservation Planning Assumptions (Council Document 2007-13) 
http://www.nwcouncil.org/library/2007/2007-13.pdf)
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Myth 7 – Only “Net savings” matter

• All forecasting models need estimates of net saving from 
programs to ensure proper integration with the forecast
– Reality - Some models need gross savings, others need net. For 

example, if frozen efficiency baseline forecast are used, then gross 
savings are used. If “dynamic efficiency” baseline forecast are used 
to establish the need for new resources, then only net savings should 
be counted against load growth. 

– Depends on how models predict “ naturally occurring efficiency 
investments over time”

• In the end, generating resources have to meet all demand, 
so reductions in energy use whether program induced or 
independently undertaken “count”  because both defer new 
generating resource additions and GHG emissions. 
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Myth 8 - Behavior trends don’t 
matter in long run forecasting-
• Consumer Behavior change was the biggest energy 

saving program during the energy crises of 2000-
2001 in CA.

• Argument rages about whether short term behavior 
responses to crisis have now become long term 
habits. ( See Loren Lutzenheiser papers)

• Social marketing programs seek to influence long 
term behavior
– Savings from these programs must be verified 

annually (behavior changes in both directions)
– Need for “Control groups” limit ability to 

measure behavior change over time 78



Myth 9 - Cumulative Savings Achieved and Growth 
in Energy Service Demand are not related

• Snapback and income effects can be large or 
small depending on nature of purchasing 
process and services provided by appliance 
or buildings effected.

• Most models do not model interaction 
between increased disposable income ( from 
achieved savings) and energy service 
demands
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Myth 10 - Efficiency Programs Cannot Significantly 
Reduce Load Growth and Defer Resource Additions

• Ample Evidence Exist to the Contrary
– PNW Region (See: Achievable Savings - A Retrospective Look at the 

Northwest Power and Conservation Planning Council’s 
Conservation Assumptions. Council Document 2007-7 May 2007 
available at - http://www.nwcouncil.org/library/2007/2007-7.pdf) 

– CA (See: Kandel, A., Sheridan, M. and McAuliffea, P. Comparison of 
per Capita Electricity Consumption in the United States and 
California. Presented at: 2008 ACEEE Summer Study on Energy 
Efficiency in Buildings Asilomar Conference Center Pacific Grove, 
California August 17-22, 2000
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Energy Efficiency Has Reduced PNW Electricity 
Sales Growth by Over 50% Over 30 years
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Evidence Debunking Myth 10  - States With A History 
of Efficiency Have Kept Electricity Use Per Capita 
Constant or Declining
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Audience Feedback Requested

• Any other myths or insights that folks on the 
phone wish to share about resource planning 
or forecasting processes?

• Or do you have questions about any of the 
myths discussed today?
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Where to Intervene in Resource Planning 
Processes to Ensure EE is considered
• Identify Where Decisions are made about model compatibility and 

Integration and by Whom
• Insist on a discussion of how EE Potential Results will be integrated into 

either the baseline forecasts or IRP models at beginning not end of 
regulatory process,  how embedded savings will be quantified in base  
forecast

• Review Energy Efficiency Potential’s Assessments
– Usually conducted by outside consultants
– Should follow Guide for Conducting Energy Efficiency Potential Studies 

http://www.epa.gov/cleanenergy/documents/suca/potential_guide.pdf
– Insist on disclosure of the differences between, technical, economic and 

achievable potential
• Don’t believe “black box” forecast of achievable potential if they are less than 50% of 

economic potential
• Seriously question them if they are less than 65% of economic potential

– Point to Council,  Puget Sound Energy and PacifiCorp  assessments
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Mike’s Top 5 Strategies to Effectively Integrate 
Program Savings Into Demand Forecasts

1. Require Identification of Uncertainty of ALL inputs to the forecast, 
not just the ones used to develop an energy  efficiency program 
savings forecasts. ( Supply side cost estimates are highly volatile)

2. Require a Comparison of  Back-casts of Program savings from 
models to recorded Ex post program savings results for a base year

3. Require a Discussion of possibility of Systematic Bias in all  inputs to 
the program savings forecasts

4. Require a Discussion and Analysis  of the Magnitude of Key Drivers 
in any energy use forecast- E.g. Which  drivers have biggest impacts  
on use: standard adoptions, program ramp ups, personal income or 
GDP  growth or forecast of energy service demand growth?

5. Require standardized program reporting formats to be used in all 
evaluation load impact results for easy use in forecasting models-

85



Tom's Top 5 Strategies to Effectively Integrate 
Program Savings Into Demand Forecasts

• Allocate Adequate Resources to Conduct Market & Customer 
Characteristic Data Necessary for Planning, Evaluation and 
Tracking of Savings
– Essential for “bottoms up” assessment of potential & program 

targeting
• Establish Annual EE Acquisition Savings Goals (Not 

Expenditure targets) 
• Report annually on progress toward goals and investments
• Focus on gross savings because that’s what resource 

planners care about
– Pay attention up front to program selection and design to avoid 

“market redundant” programs, because “net savings” are one 
measure of program efficacy
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Best Practices in Integrating impacts of 
Energy Efficiency into Forecasts
• Public Discussion  of Key Program Savings Inputs 

before  Forecasting Models are Run- ( Trends in 
Funding, Costs, baseline usage, scope of programs )

• Discussion of uncertainties/limits of base forecasting 
models accuracy before EE impacts are included.  

• Explicit Discussion of the potential problems 
associated with linking exogenous savings forecast 
with econometric models of electricity demand-
embedded efficiency/double counting

• Explicit discussion of attribution or causality 
assumptions when programs overlap, examples codes 
and standards and utility programs
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Best Practices continued

• Ensure interaction between forecasted 
changes in building and appliance codes and 
program savings are handled consistently

• Be clear on attribution methods for all public 
policy initiatives, which comes first in loading 
order; local government program, Labeling 
programs or national appliance standard?
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Public Policy Uses of EE Forecasts

• Energy Efficiency Policy Benchmarks
– Savings comparisons  between program types 

and administrators;  how to leverage most 
savings for given  level of program funding

– Inputs to development of Performance 
Compensation or Saving goals mechanisms

– Overall assessments of Cost Effectiveness
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Public Policy Uses of EE Forecasts 
(2)

• Resource Planning
– Assessments of Risk and Likely Cost of different 

mixes of supply and demand side resources
– Targeting of programs or generation plants to 

meet specific system reliability objectives
– Making decisions on timing of resource 

procurement/ contracting
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Public Policy Uses of EE Forecasts 
(3)

• Program Planning
– Targeting of market segments/end uses  
– Budget planning
– Adaptive management of programs (is the 

program redundant with 
market/code/standards?, should utility programs 
explicitly coordinate designs with anticipated 
code changes?, etc) 
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Public Policy Uses of EE Forecasts 
(4)

• Climate Change Analysis
– Interaction of EE and Renewable Forecasts and 

impacts on GHG emissions
– Feasibility of EE savings forecasts as a function of 

carbon price or damage functions
– Assessment of interactions of Buildings, Utility 

and Transport sectors. 
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Summary
• Two primary approaches currently used to estimate the level of EE 

resources that should be procured in electricity planning 
processes

• Each has strengths and weaknesses- choice depends on dollars 
available and institutional history/strengths of forecasting 
organization

• Biggest uncertainties are in the integration of saving forecasts into 
the forecasting models used for integrated resource planning and 
forecasts of electricity sales and peak demand

• Advocates should use this knowledge to help reduce  the need to 
raise rates and potentially increase environmental impacts by 
ensuring a reasonable level of energy efficiency resources are 
considered and included in electricity planning processes  
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Audience Participation Quiz

1. How Many States currently have adopted 
Energy Efficiency Portfolio Standards or 
Savings Goals for Electric Utilities?

2. How many states currently operate  
integrated resource planning processes 
designed to choose the optimal level of 
energy efficiency resources when compared 
to other supply options
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Questions?

• Contact Mike Messenger at 
mike.messenger@itron.com
510-844-2899

or 
• Tom Eckman at 

Teckman@nwcouncil.org
503-222-5161
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Technical Appendix Section

• Added for those interested in examples and 
more in depth coverage. Will not be covered 
during webinar unless time permits

• Covers technical aspects of estimating EE 
potential analyses  

• Includes List of References for  those interested 
in learning more about Best Practices for 
incorporating effects of efficiency policies or 
programs into load forecasts. Next 2 slides
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References:  Integrating EE Program Impacts 
into Forecasting and Procurement Processes

1. Incremental Impacts of Energy Efficiency : Policy Initiatives Relative to 
the 2009:Integrated Energy Policy Report Adopted Demand Forecast 
ATTACHMENT A:TECHNICAL REPORT (  available at 
http://www.energy.ca.gov/2010publications/CEC-200-2010-001/CEC-
200-2010-001-ATA.PDF)

2. Assistance in Updating the Energy Efficiency Savings Goals for 2012 
and Beyond Task A4.1 Final Report: Scenario Analysis to Support 
Updates to the CPUC Savings Goals (Final Report prepared by Itron for 
Michael Wheeler of the California Public Utility Commission, March 
2008)  http://www.cpuc.ca.gov/NR/rdonlyres/8944D910-ECA2-4E19-
B1F3-96956FB6E643/0/Itron2008CAEnergyEfficiencyStudy.pdf

3. Northwest Power and Conservation Council 6th Power Plan (IRP for 
NW States)

http://www.nwcouncil.org/energy/powerplan/6/default.htm
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References: Integrating EE Program Impacts 
into Forecasting and Procurement Processes

4.    Avista Utilities (Gas & Electric IRPs)
http://www.avistautilities.com/inside/resources/irp/pages/default.aspx

5. Discussion of issues associated with adjustments for “free-ridership”
Peters J. and MacRae, M. “Free-Ridership Measurement Is Out of Sync 
with Program Logic... or, We've Got the Structure Built, but What's its 
Foundation?” http://www.aceee.org/proceedings-
paper/ss08/panel05/paper20

National Action Plan for Energy Efficiency – Resource Guides
6. Guide to Resource Planning with Energy Efficiency 

http://www.epa.gov/cleanenergy/documents/suca/resource_planning.
pdf

7. Guide for Conducting Energy Efficiency Potential Studies 
http://www.epa.gov/cleanenergy/documents/suca/potential_guide.pdf

8. Assessment of the Feasible and Achievable Levels of Electricity 
Savings from Investor Owned Utilities in Texas: 2009-2018 ( Prepared by 
Itron for the Texas Public Utility Commission, December 2008) 
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References: Integrating EE Program Impacts 
into Forecasting and Procurement Processes

9. Assessment of the Feasible and Achievable Levels of Electricity 
Savings from Investor Owned Utilities in Texas: 2009-2018 ( Prepared 
by Itron for the Texas Public Utility Commission, December 2008) 

10. M Messenger, Proposed Electricity Savings Goals for Energy Efficiency 
Programs in California; (October, 2003, California Energy Commission, 
Publication # 100-03-021

11. M Messenger and Gary Klein, Statewide Energy Efficiency Potential 
Estimates and Recommended Savings Targets for California utilities: ( 
Septemer 2007, CEC Publication # CEC-200-2007-019-SD 
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Examples of Results from Energy 
Efficiency Potential Analyses
• Results showing level of technical, economic 

and achievable savings by measure or sector 
Slide 99- Examples from Texas EE Study

• Results showing cumulative savings by sector 
for retrofit and new construction applications
( Slide 100)
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EE Potential Supply Curves
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Source: Itron,  Texas EE Study Ref 9
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Savings Composition by Measure –
Industrial Sector in Texas ( Ref 9)

Scenario Nat. Occurring Base Ach.
Higher Economic
Technical & Economic Technical

Other

Refrigeration

Heating

Proc. - Other

Cooling - DX

Cooling - Chiller

Drives

Lighting

Fans

Compressed Air

Pumps

Percent of Total

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

  4,483 - (48.1% )

  1,193 - (12.8% )

  871 - (9.3% )

  842 - (9.0% )

  775 - (8.3% )

  504 - (5.4% )

  313 - (3.4% )

  141 - (1.5% )

  115 - (1.2% )

  84 - (0.9% )

  0 - (0.0% )

GWh (% of Total)Measure
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Savings by Sector Example
Base Achievable Demand Savings, Low Avoided Costs

C
um

ul
at

iv
e 

A
nn

ua
l M

W
 S

av
in

gs

           0

       1,000

       2,000

       3,000

Year

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Industrial

Commercial, Existing

Commercial, New

Residential, Existing

Residential, New

103
Source: Itron,  Texas EE Study Ref 9



Residential Appliance Efficiency 
Trends Since 1980
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Interim Results from EE Potential 
Analyses

• Next 6 slides (Slide 103-108)  are examples of  
results obtained from EE potential and 
forecasting analyses in Northwest and 
California  
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Refrigerator Efficiency Improved 
Faster than 1st Plan Forecast
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Freezer Efficiency Improved Faster 
than 1st Plan Forecast
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Clothes Washer Efficiency Improved About At 
the Pace Assumed in the 1st Plan Forecast
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Dishwasher Efficiency Improved Much Faster 
Than Assumed in the 1st Plan Forecast
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Room AC Efficiency Improved Much Faster Than 
Assumed in the 1st Plan Forecast
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Residential Appliance Efficiency Improvement 
Trends Were Accelerated by Standards
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Discussion of Details of End Use 
Model Development
• The next 7 slides discuss structure of EE Potential models 

and key factors in deciding how to gather data necessary to 
run models

• Biggest problem faced by end use models is that they require 
frequent data collection expenses to keep current and are 
more expensive to maintain than econometric models

• Latest innovation is statistically adjusted end use models that 
use efficiency data collected at national levels to derive 
adjusted UEC’s without need for extensive state level data 
collection
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Basic Building Blocks for Long-Term Forecasting 
End Use Model

The consumption of each End Use in each 
Sector is determined in part by:

• Number of units - (A)
• Efficiency choice - (B) 
• Fuel choice (C)

Energy use by an End Use = A * B * C
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Number of Units (A)

• Driven by the economic forecast 
– Number of Existing home  
– Number of New Homes ( Single, Multi, Manufactured.)
– Square footage of existing commercial buildings 
– Square footage of new commercial buildings 
– Level of production from industrial, agricultural and 

mining firms
– Income of residential sector 
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Efficiency Choices (B)
• Econometric - End Use Forecast Models attempt to 

model consumer decision making processes, typically 
this is done using capital vs. operating cost trade-off 
functions
– Example: If a very high efficiency water heater is 

purchased, the capital cost is large, however, the operating 
costs in the future will be lower than with a lower 
efficiency water heater
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Fuel Choice (C)
• Econometric - End Use Forecast Models attempt to model 

consumer decision making processes, typically this is done 
using the relative cost of fuels with trade-off functions 
including:
– Capital Cost
– Operation and maintenance cost 
– Non-price factors such as  customer preference for one fuel over 

another 
• Source of Information for fuel choice:

– Historic fuel prices,
– National and regional survey of customer choices,
– Calibration to historical demand
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Factors Considered  When Determining 
Number of “Applicable” Units
• Fuel saturations (electric vs gas water heat)
• Building characteristics (size, vintage, insulation) 
• Building use (retail, office, school … single-family, 

multi-family, mobile home)
• System saturations (heat pump, zonal or gas heat)
• Equipment saturations (e.g., 36 medium base sockets 

per house)
• Current measure saturations (e.g., 4 medium based 

CFLs/house)
• Measure life (stock turnover cycle)
• Measure substitution or overlap (either seal ducts on 

FAF OR convert FAF to HP and seal ducts) 
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Factors Considered  When Determining 
Measure “Incremental” Savings

• Either “frozen efficiency” or “dynamic” baselines may be used 
– Load forecast assumptions must be consistent with “supply curve”  

assumptions
• If load forecast assumes frozen efficiency then gross savings should be included in supply 

curve
• If load forecast assumes “dynamic” baseline, then net savings should be included in supply 

curves 
– Baselines are usually set by codes/standards or current practices, whichever is 

higher
– The shape of the savings by time-of-day, day-of-week and month-of-year 

affects their value to the power system
• Savings should reflect local climate conditions

– Heating & cooling degree days & solar 
• Savings should account for interactive measures

– Lighting efficiency improvements can reduce cooling and increase heating
– The order of in which measures are applied can impact their savings (high 

efficiency central air conditioner savings depend on whether  a homes duct 
system has been “sealed” and insulated.
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Factors Considered  When Determining Measure 
Market Penetration 

• Planning time frame (near-term vs. 20 years)
• Market readiness of the measure

– Current market share
– Historical trend of market share growth
– Manufacturer/vendor support network

• Is measure subject to state code or federal 
standards?

• Magnitude of “first cost” differential
• Presence of significant non-energy benefits
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Estimating the Value of Energy Efficiency 
Savings over time 

• The value of a saved kWh is a function of:
– The wholesale market price during the time of day, day of 

week, month of the year and the year it is saved
– How many years it lasts  and any assumed decay in 

performance
– Value of any non-energy benefits it provides
– Value of transmission & distribution capacity it defers
– Value of reduced marginal line losses
– Value of reduced CO2 emissions (cost and/or risk)
– Discount rate used in models
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Why Value Conservation at Wholesale Market 
Prices?

• Energy efficiency can displace existing higher cost 
generation as well as defer new coal, wind, solar 
and gas generation

• At any given time, the marginal resource may or 
may not be a new power plant

• The value of a kWh (or KW) saved is equivalent to 
the price paid to buy or sell the marginal kWh (or 
KW), or operate the marginal resource
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