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Presentation Objectives:

1. Walk Through the Decisions & Steps of DSM 
Planning

2. Propose Questions/Issues for Consideration by 
the Kingdom of Jordan RE: Pursuing a DSM 
Strategy
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Main Messages: Jordan-Colorado Partnership 
(From May 2009 presentation)

1. Components of DSM Success:
a) Financial Incentives – customer & utility
b) Clear (usually singular) objectives – growth; load; societal
c) Adequate administrative structure – utility and market

2. Reasonable Expectations of DSM:
a) 1% reduction in system growth (energy) – USA markets
b) Treat DSM as a resource in planning – (financial metrics)
c) Coordinate utility DSM with other (non-utility) EE efforts

3. Challenges:
a) Measuring & Verifying DSM Results [impacts 2(b), above]
b) Consumers are not as rational as we want them to be
c) Utility culture (business model) and utility admin of DSM

NOTE: Some additional messages about Demand Response (later)
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Why Pursue DSM? 
(Identifying the Objectives)

• Resource Planning Benefits:
– Minimize revenue requirements
– Mitigate system growth

• Public Policy Objectives:
– Reduce electric system carbon emissions
– Encourage energy efficiency/conservation
– Economic benefits: employment; investment

• Utility Business Objectives:
– Minimize average rates (or increases)
– Increase profitability
– Increase customer satisfaction
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Measuring DSM: Relates to Objective(s)

1. As part of Resource Planning:
a) Revenue Requirements ($/…)
b) Cost-effectiveness of investment (e.g., a TRC test)

2. As a Public Policy:
a) Tons CO2  

b) Usage/customer (kWh)
c) Jobs created

3. As a Utility Business Practice:
a) Net rate impact, over time
b) Earnings/share
c) Customer satisfaction ratings
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Objectives of DSM in Colorado

• State Statute:
– Incorporate DSM within 

resource planning
– Establish specific 

(minimum) energy and 
demand reduction targets

• Measurement Criteria:
– Net Present Value of 

Revenue Requirements
– Cost-Effectiveness
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Overview 
of Process

Source: Black Hills Energy Gas DSM Plan 
for 2009-2011
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Characterizing Energy Efficiency Measures

• The List of Potential Energy Efficiency Measures

– What measures are worthy of consideration?
– Insights from load growth data; market segmentation
– Examples from other jurisdictions & databases
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Residential Market Segment Baseline

Source: Colorado DSM Market Potential Assessment; 
March 31, 2006 (this and following slides)
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Res. Baseline – Comparative End Uses
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Res. Baseline – Peak Demand 
(Insights for Demand Response)
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Comm. Baseline Data
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Commercial Baseline, by Building Type
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Comm. Baseline – Comparative End Uses
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Industrial Baseline by Sectors
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Ind. Baseline - Comparative End Uses
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Assessing DSM Potential

Source: Colorado DSM Market Potential Assessment; 
March 31, 2006
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The Levels of DSM Potential:

1. Technical Potential: The maximum possible 
impact of available 
techniques/technologies

2. Economic Potential: The portion of technical 
potential that are cost effective

3. Achievable Potential: The portion of the 
economic potential that is deemed feasible, 
(using various incentive levels)

4. Naturally Occurring: The energy efficiency 
activity already underway in the market; 
(not requiring additional incentives)
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The Market Potential Study Process
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Calculating the Potential of Measures

• Current sales (kWh) in targeted sector/segment:
– Current device efficiency (avg. kWh/device)
– # Devices in use (# customers * saturation rate)
– Vintage of segments (new/used)
– Longevity of devices (and expected replacement rate) 

• Outputs:
– UEC: Unit Energy Consumption (kWh/household)
– EUI: Energy Use Intensity (kWh/sq. ft.) – Comm. & Ind.
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Calculating Technical Potential

EUI: Energy Use Intensity (kWh/sq. ft. in this example)

Applicability Factor: portion of total potential (sq. ft.) where old technology in use

Not Complete Factor: portion of total applicable area not yet converted

Feasibility Factor: portion of total applicable area that is technically feasible

Savings Factor: the reduction in consumption from application of efficient technology
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Example of Calculating Technical 
Potential: Commercial Lighting
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Developing a Supply Curve for a 
DSM Measure
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Calculating Economic Potential
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Achievable Potential

• The portion of the economic potential 
that is deemed feasible, (using 
various incentive levels)

• Addresses consumer behavior – 
consumers have different price points 
at which they will act 
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Technical, Economic and Achievable 
Potential 
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Residential Sector: 
Distribution of Savings Potential

Base Case 1: measures capped at 
paybacks > 1 yr.
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Residential Sector: 
Distribution of Peak Reduction Potential
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Commercial Sector: 
Distribution of Savings Potential
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Commercial Sector: 
Distribution of Peak Reduction Potential
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Industrial Sector: 
Distribution of Savings & Peak Potential
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Moving From Potential to 
Financially Viable:

• Measuring Cost-Effectiveness: 

– Modified Total Resource Cost (TRC) Test

o All Costs: Utility; Participant; Society
o All Benefits: Utility; Participant; Society
o “Modified”: Include presumed value for societal benefits



33

Calculating 
Benefits 

and Costs
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Developing a DSM Portfolio

• Measures  >>  Programs >> Portfolio

– Programs: Combinations of Measures 
(delivered as a package) 

– Portfolio: All of the Utility’s DSM Programs
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Business Sector Programs
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Residential Sector Programs
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Summary & Questions

• The Steps in DSM Planning/Development:
– Gather/Analyze consumption data (kWh; kW) by 

customer class and segment
– Develop list of possible DSM measures
– Determine Potential: Technical; Economic; Achievable
– Calculate Avoided Costs & Cost-Effectiveness
– Aggregate Effective Measures into Programs
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The DSM “Field Trip”

• Commercial Office Building
– – Republic Plaza
– DSM Program Participant

• Objectives: 
– The costs & benefits of DSM

From 3 perspectives:
o Building owner/manager
o Energy engineering firm
o Utility
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DSM 
“Recommissioning” 

Program

• Review of existing 
equipment and systems
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Overview
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Projected Outcomes

If all the recommended measures are implemented, the 
facility would experience a reduction of 1203 kW from their 
billed kW during the program peak period, and an electric 
consumption savings of 1,086,693 kWh. The annual 
savings from the facility’s electric bill will be approximately 
$63,392 yielding a simple payback period of 0.92 years. 
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