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 4 

Q: Please state your name and business address. 5 

A: My name is Brian Hedman. I am employed by The Cadmus Group. My address is 720 SW 6 

Washington, Suite 400, Portland, Oregon, 97205. 7 

 8 

Q: What position do you hold with Cadmus Group? 9 

A: I hold the position of Principal. 10 

 11 

Q: Please describe your educational background and professional experience. 12 

A: I received a Bachelors degree in Business Administration from the University of 13 

Washington in 1980 and a Masters degree in Economics from Portland State University in 14 

1986.  I joined the Cadmus Group (then Quantec, LLC) in 2002. Prior to joining the Cadmus 15 

Group I was employed at PacifiCorp for 20 years, during which tenure I was responsible 16 

for integrated resource planning, demand-side management (DSM) strategy and DSM 17 

regulatory support. My resume is provided in Exhibit BKH-1. 18 

 19 

Q: Have you previously testified before the Board. 20 

A: Yes, I testified before the Iowa Utilities Board (IUB) regarding Black Hills/Iowa Gas Utility 21 

Company, LLC d/b/a Black Hills Energy’s (BHE) 2009-2013 Energy Efficiency Plan (EEP). I 22 
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have also testified on a range of energy efficiency topics before the Federal Energy 1 

Regulatory Commission (FERC) and regulatory commissions in New York, Wyoming, Utah, 2 

Idaho, Montana, Oregon and Washington. 3 

 4 

Q: What is the purpose of your direct testimony? 5 

A: The purpose of my direct testimony is to describe the cost-effectiveness methodology 6 

and tests that were used to evaluate each program for BHE’s 2019-2023 plan, the 7 

development of the avoided costs used in the cost-effectiveness analysis, and how the 8 

benefits and costs of each program were determined.  9 

 10 

Q: Are you sponsoring any exhibits? 11 

A: Yes. I am sponsoring Appendix D: Avoided Cost Methodology of the plan and Appendix F: 12 

Detailed Cost-Effectiveness Results of the plan.  13 

 14 

Q: What is the general approach to analyzing the cost-effectiveness of energy efficiency 15 

programs? 16 

A: Utilities can meet their future load requirements by providing an additional supply of 17 

energy or by reducing those future load requirements through energy efficiency. To 18 

determine the optimal mix of new supply and energy efficiency, the utility must compare 19 

the costs of both their supply and demand-side options. If the cost of an energy efficiency 20 

program is lower than the cost of acquiring additional supply, the energy efficiency 21 

program is determined to be “cost effective”. 22 
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 1 

Q: How is cost-effectiveness illustrated? 2 

A: Cost-effectiveness is illustrated through multiple cost-benefit tests. Results are displayed 3 

as the net benefits or as a ratio of benefits to costs. A ratio of the benefits of the resource 4 

to the costs of the resource that is greater than 1.0 demonstrates a resource is cost 5 

effective when compared to the alternatives. In 199 IAC 35.8(2)”a”, mandates cost 6 

effectiveness tests from four perspectives: participant, ratepayer, societal, and utility. 199 7 

IAC 35.2 further specifies that the benefits for a program or portfolio are the sum of the 8 

present values of the utility avoided supply and energy costs, including the effects of 9 

externalities. BHE has included the benefits associated with reduced water use in its cost-10 

benefit analysis as a non-energy benefit.  11 

Iowa Code 476.6(13) also states that programs designed to provide assessments 12 

of consumers’ needs for information to make effective choices regarding energy use and 13 

energy efficiency need not be cost-effective and shall not be considered in determining 14 

cost-effectiveness of plans. Consequently, BHE has excluded the residential assessment 15 

program from the total portfolio cost-effectiveness test. This program’s purpose is to 16 

determine the energy efficiency savings potential in a home and to provide the 17 

information the customer needs to install energy efficiency measures which would be 18 

provided through the other residential components. 19 

 20 

Q: Is there a generally accepted formulation of these tests? 21 
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A: Yes. California was first state to formally adopt the tests described above. In 1983 the 1 

California Public Utilities Commission (PUC) first published the Standard Practice Manual 2 

with mathematical formulations for each of the tests. Since then, the formulations 3 

contained in that manual have become the industry standard formulation. The most 4 

current version of the manual is the 2001 version. The formulations are not specific to 5 

California and were used to evaluate the cost effectiveness of BHE’s programs. 6 

 7 

Q: Please describe the Total Resource Cost Test. 8 

A: The Total Resource Cost Test (TRC) is the test that compares the total costs of a supply 9 

side resource to the total costs of a demand side resource. The purpose of the test is to 10 

determine if a demand side resource is cost effective from an all-customer perspective. 11 

To illustrate let me use as an example a high efficiency furnace program compared to the 12 

purchase and delivery of natural gas, otherwise known as the avoided costs.  In the case 13 

of the purchase and delivery of natural gas, the utility bears all the cost and recovers those 14 

costs from its customers through rates, with the customers directly paying the pass-15 

through cost of the gas purchased. Thus, 100 percent of the costs of the new gas are 16 

borne by the customers. In the case of the high efficiency furnace program, a portion of 17 

the cost is borne by the utility through its incentive payments and utility administration, 18 

and the remainder is borne by the customer directly. Comparing only the portion paid by 19 

the utility to the avoided cost does not fully account for the total costs of the efficient 20 

furnace program. Consequently, the TRC adds the portion of the efficient furnace 21 

program borne by the utility (incentives and utility administration) to the portion borne 22 
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by the customer to determine the total cost of the resource program. This allows the cost 1 

of the DSM program to be compared with the avoided cost on a consistent basis. 2 

 3 

Q: Please describe the Societal Cost Test. 4 

A:     Some of the costs and benefits of both demand side and supply side resources are not 5 

readily quantifiable. To account for these non-quantifiable costs and benefits a variation 6 

of the TRC is sometimes used. This variation, called the Societal Cost Test (SCT), imputes 7 

the non-quantifiable costs and benefits, through a proportional adder to the calculated 8 

benefits. 199 IAC 35.10(4) specifies that the natural gas adder is 7.5%. 199 IAC 35.8(2)”a” 9 

also specifies that the portfolio of programs in the EEP pass the SCT. 10 

 11 

Q: Please describe the Utility Cost Test. 12 

A: The Utility Cost Test (UCT) compares just the portion of the resource paid directly by the 13 

utility and recovered in rates. This test is useful in determining whether the resource is 14 

cost-effective from the utility perspective, but understates the cost from the customer’s 15 

perspective because it does not account for the portion of the cost that is borne directly 16 

by the customers. A program that passes the UCT will lower overall utility costs when 17 

compared with a supply-side alternative. 18 

 19 

Q: Please describe the Participant Cost Test. 20 

A: The Participant Cost Test (PCT) compares just the portion of the resource paid directly by 21 

the participant to the savings realized by the participant. From a participant’s perspective, 22 
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the benefits are bill savings rather than avoided supply-side costs. Consequently, this test 1 

compares the costs borne by the participant, net of any incentives received from the 2 

utility, to the reduction in the participant’s bill. This test is most commonly used to 3 

determine if a particular program design will be attractive to the customers. 4 

 5 

Q: Please describe the Rate Impact Measure Test. 6 

A:   The Rate Impact Measure Test (RIM) determines the impact that a DSM program has on 7 

rates. An objective of a typical DSM program is to reduce therm sales. Consequently, even 8 

though total costs and utility costs are lower than with a supply side alternative, assuming 9 

the program passes both the SCT and the UCT, rates may increase. This is because rates 10 

are calculated by dividing utility costs by therm sales. If sales decline proportionately 11 

more than costs, the cost per therm will increase. The RIM test measures this increase in 12 

rates. It is sometimes referred to as the non-participants test since the only impact to 13 

non-participants of a DSM program is the impact on rates. 14 

     15 

Q: What are the inputs to the cost effectiveness process? 16 

    A: The inputs vary for each test. Below is a table that illustrates the costs and benefits from 17 

the perspective of each test. 18 

Elements TRC RIM UCT PCT SCT 
Benefits 
Avoided Energy X X X  x 
Avoided Capacity X X X  x 
Bill Reductions    x  
Non Energy Benefits     x 
Incentives    x  
Costs 
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Direct Utility Costs x x x x x 
Direct Customer Costs x   x  
Utility Program Administration X X X  x 
Lost Revenues  x    

 1 

Q: Please describe how avoided energy benefits were determined. 2 

A: BHE’s current commodity cost was used as the basis for the avoided energy costs. The 3 

commodity cost was escalated using NYMEX future prices through 2029. The energy costs 4 

were escalated at 2.0% per year thereafter. Appendix D of the plan provides the details 5 

of the avoided energy benefit calculations and results. 6 

 7 

Q: Please describe how avoided capacity benefits were determined. 8 

A: The base for the avoided capacity is the total pipeline entitlement costs for the winter 9 

peaking period divided by the total therm reservations for the winter peaking period. 10 

Because interstate pipeline reservation rates are fixed for extended periods of time, this 11 

base cost is held constant for 5 year periods. At the end of each 5 year period the cost is 12 

escalated to a level that reflects a 2% annual growth rate. 13 

 14 

Q: How are the avoided costs incorporated in the cost effectiveness analysis? 15 

A: The annual avoided energy cost is seasonalized to reflect the monthly variations in 16 

purchased gas cost. The projected monthly value of the energy is multiplied by the savings 17 

projected for each month of the plan and extended to the end of the life of the measures 18 

within the plan. Load shapes are used to shape the annual savings for each measure. For 19 

example, a heating load shape will indicate higher use in the winter, so the savings from 20 
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a furnace will be matched up with the projected winter energy costs. A water heater’s 1 

load is fairly constant year-round, so a water heating load shape will spread the water 2 

heater’s savings across the entire year. This assures that the savings for each measure in 3 

dollar terms correctly reflects the timing of that savings.  4 

Similarly, the shape of the savings determines the single day that has the largest 5 

savings. The therms saved on that day are multiplied by the capacity benefits to 6 

determine the capacity value. 7 

The avoided energy and capacity benefits are then discounted back to the start of 8 

the plan and compared with the discounted plan costs to determine cost effectiveness. 9 

 10 

Q: Please describe how water savings were incorporated into the cost effectiveness 11 

analysis. 12 

A: Several measures save natural gas through the reduction in hot water use. An additional 13 

benefit for such measures is the water savings itself. The water reduction was multiplied 14 

times an average water rate over the life of the water savings measure and added to the 15 

avoided energy and capacity costs.  16 

 17 

Q: Does this conclude your prepared direct testimony? 18 

A: Yes. 19 
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Education and Certifications  
M.S., Applied Economics, Portland State University  

B.S., Business Administration, University of Washington  

Professional Experience and Qualifications 
Brian Hedman, a Cadmus executive director, has more than 30 years of experience in the energy 
industry. Since joining the firm in 2002, he has managed more than 60 energy‐efficiency and DSM‐
related projects, which have ranged from evaluations of residential and small commercial incentive 
programs to studies for large commercial and industrial custom programs.  

Before joining Cadmus, Mr. Hedman held various managerial positions at PacifiCorp, where he was 
employed for 20 years.  

Areas of Expertise 
 Cost‐effectiveness analysis 

 Regulatory support, testimony, and analysis 

 Restructuring policy and implementation 

 Program design and development 

 Structure and implementation 

 Integrated resource planning 

Relevant Experience 

Energy Efficiency and Conservation 

Mr. Hedman has lead portfolio evaluations in Utah, Idaho, Wyoming and Washington. He has also lead 
natural gas program evaluations in Indiana and third party lighting program evaluations in California. He 
has testified on energy efficiency cost effectiveness analysis in Wyoming and was a member of the 
California Measurement Advisory Council. 

Demand‐Side Management  

Mr. Hedman prepared recommendations for reorganizing the demand‐side management (DSM) 
department at the Bonneville Power Administration. He managed the effort to develop DSM potential 
and program designs for Aquila Energy in Missouri, Black Hills Energy in Iowa and Colorado, and Salt 
River Project in Arizona. Also, while at PacifiCorp, he served as the DSM policy manager and was 
responsible for planning and regulatory approval of the company’s entire DSM program portfolio. 

Integrated Resource Plan  

Mr. Hedman led the development of PacifiCorp’s 6th Integrated Resource Plan, a three‐year effort 
involving more than 20 employees and 50 external stakeholders. Mr. Hedman also facilitated Idaho 
Power’s 2010 integrated resource planning process. 
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Regulatory and Policy Experience 

In addition to serving on various advisory committees, Mr. Hedman has testified before numerous 
government agencies. Representative matters include: 

 Testifying on cost‐effectiveness and other energy‐related matters before state commissions and 
legislative committees in Idaho, Iowa, Montana, New York, Oregon, Utah, Washington, 
Wyoming, and the Federal Energy Regulatory Commission.  

 Managing the Highway Cost Allocation Study for the State of Oregon. 

 Advising the Oregon commission on public purpose policy as it implemented restructuring under 
Senate Bill 1149.  

Mr. Hedman was a member of the convening committee for the Energy Trust of Oregon, and he was a 
founding member and chairman of the board for the Northwest Energy Efficiency Alliance. He was also a 
co‐chair to a System Benefits Charge advisory group in the State of Utah.  

Presentations and Publications 
Hedman, Brian. “Benchmarking Programs—A Tool for Cities and Other Government Agencies” ACEEE 
Summer Study on Energy Efficiency in Buildings, Asilomar, California, August 21, 2016. 

Hedman, Brian, Peter Banwell EPA. “ENERGY STAR's Retail Focus—A Nationally Coordinated Midstream 
Approach” ACEEE Summer Study on Energy Efficiency in Buildings, Asilomar, California, August 21, 2016. 

Hedman, Brian. “Energy Efficiency: A Changing World and a Role for Cities.” Invited Speaker, Idaho 
Energy and Green Building Conference, Boise, Idaho, November 4, 2015. 

Hedman, Brian. “Energy Efficiency: You Say You Want a Revolution.” Invited Speaker, Northwest Public 
Power Association Communications & Energy Innovations Conference, Seattle, Washington, September 
14‐17, 2014.  

Hedman, Brian. “Leveling the Playing Field – Regulatory Treatment of DSM Savings and Expenditures.” 
ACEEE Bi‐Annual Conference, Nashville, Tennessee, September 23, 2013.  

Hedman, Brian and J. Steiner. “DSM in the Rate Case.” Public Utilities Fortnightly (January 2013).  

Hedman, Brian, E. Daykin, and J. Aiona. “Whose Perspective? The Impact of the Utility Cost Test.” Paper 
presented at the Association of Energy Services Professionals annual conference, San Diego, California, 
February 6‐9, 2012.  

Hedman, Brian, E. Daykin, and J. Aiona. “Picking a Standard: Implications of Differing TRC 
Requirements.” Paper presented at the Association of Energy Services Professionals annual conference, 
Orlando, Florida, January 17‐21, 2011.  

Hedman, Brian and J. Drakos. “Banking Actual Savings From Behavioral Change.” Paper presented at the 
Behavior, Energy and Climate Change annual conference, Sacramento, California, November 14‐17, 
2010. 

Hedman, Brian. “DSM Evaluation, Measurement and Verification.” Paper presented at American Gas 
Association Rate Committee Meeting and Regulatory Issues Seminar, Park City, Utah, March 9‐12, 2008.  
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Hedman, Brian. “DSM Financial Issues and Cost Recovery Methodologies – Today and in the Future.” 
Paper presented at Western Energy Institute Spring Symposium, March 2008.  
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AFFIDAVIT OF BRIAN HEDMAN 

 

STATE OF OREGON  ) 
     )SS: 
COUNTY OF MULTNOMAH ) 
 
 
 Brian Hedman, being duly sworn, deposes and states that the foregoing Direct 

Testimony were prepared by him or under his supervision and control, and that they are true and 

correct to the best of his knowledge, information, and belief. 

 

       _/s/ Brian Hedman___________________ 
       Brian Hedman 
 

 SUBSCRIBED AND SWORN to before me on this __31st__ day of ___March__, 2018. 

 

       _/s/ Marlene Ella Findling____________ 
       Notary Public for Oregon 
       My Commission Expires: 6/20/2020 
       Commission No. 951567 
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