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I. INTRODUCTION AND BACKGROUND 1 

A. WITNESS IDENTIFICATION 2 

Q. Please state your name and business address. 3 

A. Hammad S. Chaudhry, 1844 Ferry Road, Naperville, Illinois, 60563. 4 

Q. By whom and in what position are you employed? 5 

A. I am a Manager of Energy Efficiency Design for Northern Illinois Gas Company d/b/a 6 

Nicor Gas Company (“Nicor Gas” or the “Company”). 7 

B. BACKGROUND AND EXPERIENCE 8 

Q. What are your duties in your position as Manager of Energy Efficiency and Design? 9 

A. I am responsible for:  (1) development, design and planning of the Company’s triennial 10 

Energy Efficiency Plan (“EEP”); (2) overseeing research and analysis on energy 11 

efficiency measures, programs, and the overall portfolio including benefit-cost analysis; 12 

(3) development and maintainenance of energy efficiency planning tools; and 13 

(4) overseeing market research and intelligence to develop new energy efficiency 14 

offerings.   15 

Q. Please summarize your educational background and experience. 16 

A. I hold an undergraduate degree in electrical engineering from the NED University of 17 

Engineering and Technology, Karachi, Pakistan and graduate degrees in Industrial 18 

Engineering (MS) and Business Administration (MBA) from the University of Florida.  I 19 

assumed my current role with Nicor Gas in November 2012.  Prior to joining Nicor Gas, I 20 

was employed at Southern California Edison where I served as a Program Manager 21 

responsible for managing various ratepayer funded energy efficiency programs.  Prior to 22 
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that position, I was employed as an Energy Manager for Current Energy, a distributed 23 

controls manufacturing firm, and an Energy Projects Manager for Hess Corporation, a 24 

large integrated energy firm based in New Jersey. 25 

II. PURPOSE OF TESTIMONY 26 

Q. What is the purpose of your direct testimony in this proceeding? 27 

A. The purpose of my testimony is to provide an overview of the cost-effectiveness analysis, 28 

the inputs utilized, and the results obtained in developing the EEP presented in Nicor Gas 29 

Exhibit 1.1. 30 

III. COST-EFFECTIVENESS ANALYSIS AND INPUTS 31 

Q. Please describe the criteria established to evaluate cost-effectiveness of energy 32 

efficiency portfolios in Illinois. 33 

A. Section 8-104(f)(5) of the Public Utilities Act (the “Act”) requires natural gas utilities to 34 

demonstrate that their overall portfolio of energy efficiency measures are cost-effective 35 

using the Total Resource Cost (“TRC”) test.  Nicor Gas used this test as the primary 36 

criterion for assessing cost-effectiveness within the EEP. 37 

Q. Please explain the TRC test and what it measures.  38 

A. The TRC test measures the benefits and costs of an energy efficiency portfolio as an 39 

energy resource option based on the total costs and benefits to the utility’s service 40 

territory, including costs and benefits to program participants as well as to the utility.  41 

Essentially, the TRC test balances the upfront investments that utilities make in programs 42 

and that participants make installing energy savings measures against the long-term 43 

benefits of reduced energy usage from a broader economic perspective, rather than the 44 



Docket No. 13-0XXX 3 Nicor Gas Ex. 3.0 

perspective of either the utility or the participant alone.  A TRC greater than 1.0 indicates 45 

that the portfolio had benefits that exceed the costs.  Conversely, a TRC less than 1.0 46 

indicates that the portfolio had benefits that did not exceed costs. 47 

Q. Please explain the benefits defined in the TRC test.  48 

A. The primary benefits are costs of natural gas supplies avoided as the result of the savings 49 

generated by the energy efficiency measures installed by program participants.  These 50 

benefits are measured over the lifetime of the measures installed.  Section 8-104(b) of the 51 

Act defines TRC benefits as including reasonable estimates for “financial costs likely to 52 

be imposed by future regulation of emissions of greenhouse gases,” as well as “other 53 

quantifiable societal benefits.”  220 ILCS 5/8-104(b).  These greenhouse gas and societal 54 

benefits defined in the Act make the Illinois version of the TRC different from versions 55 

used in other states.  56 

Q. Please explain the costs defined in the TRC test.  57 

A. Costs are incurred by participants to purchase, install, and maintain the more efficient 58 

equipment, as well as costs incurred by the utility to market and administer the efficiency 59 

programs.  Any direct installation costs incurred by the utility also are included. 60 

Customer incentives, which are considered transfer costs between the utility and 61 

participants, are included as both a cost to the utility and as a benefit to participants.  That 62 

is, incentives increase the utility’s cost while decreasing participants’ costs by the same 63 

amount, with a net effect of zero.  64 

Q. Please describe how the inputs for avoided cost of natural gas were derived for the 65 

cost-effectiveness analysis. 66 
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A. Nicor Gas included costs avoided in purchasing the natural gas commodity, the costs 67 

required to transport and deliver commodity purchases to customers, as well as the 68 

greenhouse gas and other societal benefits required by Section 8-104(b).  Nicor Gas 69 

calculated natural gas commodity prices at the Henry Hub, using the Wood Mackenzie 70 

Natural Gas Forecast, Long Term View from May 2013.  Nicor Gas calculated avoided 71 

supply costs by adding (1) the transportation and basis charges required to transport gas 72 

from Henry Hub to the Chicago city gate, (2) the variable distribution charges required to 73 

distribute gas from the city gate to customers, and (3) the state taxes incurred by 74 

customers.  Nicor Gas then added estimates of greenhouse gas costs developed from the 75 

Department of Energy’s May 2013 Annual Energy Outlook.  Finally, Nicor Gas 76 

calculated other quantifiable societal benefits as 7.5% of the avoided supply and 77 

greenhouse gas costs, consistent with the approach used by MidAmerican Energy 78 

Company in energy efficiency plans approved by the Commission in Docket Nos. 08-79 

0108 and 12-0132.  Total avoided costs range from $0.704 per therm in 2013 to $1.333 80 

per therm in 2031.  Section 5.2 of Nicor Gas Exhibit 1.1 provides additional discussion of 81 

the approach and assumptions used to develop the avoided cost forecast. 82 

Q. Please describe how measure costs and other measure inputs were derived for the 83 

cost-effectiveness analysis.  84 

A. Measure inputs include:  the incremental costs participants incur to install efficient 85 

equipment relative to baseline alternatives, rebates, and other financial incentives 86 

provided by Nicor Gas; incremental savings relative to baseline alternatives; water 87 

savings for certain measures; and equipment lifetimes.  In addition, participation and net-88 
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to-gross (“NTG”) ratios, which are calculated at the program level, apply to each 89 

individual measure.   90 

Nicor Gas used a variety of sources to calculate measure inputs.  The algorithms 91 

and assumptions included in the June 7, 2013 version of the Illinois Technical Reference 92 

Manual (“TRM”) were used to calculate energy and water savings for measures covered 93 

by the TRM.  For other measures, results of the Nicor Gas Plan Year 1 (“PY1”) 94 

evaluations were applied when available, and, if needed, data from other utilities and 95 

implementation contractors also were used.  In general, incremental costs and equipment 96 

lifetimes were also calculated using TRM assumptions and algorithms.  However, 97 

consistent with approaches used in the Nicor Gas PY1 evaluations, where better data was 98 

available from Nicor Gas implementation contractors or from other sources, these were 99 

used.  Measure inputs are provided in Appendix A of Nicor Gas Exhibit 1.1. 100 

Q. Please describe how program costs and portfolio inputs were derived for the cost-101 

effectiveness analysis. 102 

A. Program inputs include participation inputs that drive measure costs and savings, 103 

program costs for marketing and administration, and NTG ratios.  Portfolio inputs include 104 

additional costs for portfolio functions, including portfolio management, marketing, 105 

emerging technology, evaluation, and portfolio technology.  Participation inputs were 106 

developed from Nicor Gas’ program experience to date, but were also adjusted as 107 

necessary to meet the budget limits set by Section 8-104(d) of the Act.  Nicor Gas 108 

witness James J. Jerozal Jr. discusses the planning objectives that Nicor Gas applied in 109 

allocating available budget resources to programs.  (Nicor Gas Ex. 1.0, 15:336-19:409).  110 

Program and portfolio costs also were developed based on Nicor Gas experience to date, 111 
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with downward adjustments that reflect the lower volume of participation expected in the 112 

second plan year.  Program participation and cost assumptions are provided in Sections 2 113 

and 3 of Nicor Gas Exhibit 1.1.  Additional portfolio support costs are described in 114 

Section 4 of Nicor Gas Exhibit 1.1.  115 

Q. Please describe how NTG ratios were derived for the cost-effectiveness analysis. 116 

A. Nicor Gas began with the consensus Plan Year 3 (“PY3”) NTG ratios developed by the 117 

parties in the Stakeholder Advisory Group (“SAG”).  However, to manage future 118 

evaluation risks, Nicor Gas reduced NTG ratios by 10% to calculate cost-effectiveness 119 

and program savings goals.  Mr. Jerozal and Nicor Gas witness Edward Weaver provide 120 

additional discussion of these adjustments.  (Nicor Gas Exs. 1.0, 18:401-19:409 and 2.0, 121 

21:458-466, respectively).  NTG inputs used in the analysis are provided in Section 5.2 of 122 

Nicor Gas Exhibit 1.1.   123 

Q. Please describe the tool Nicor Gas used for the cost-effectiveness analysis. 124 

A. Nicor Gas used the E3 Calculator (“Calculator”) developed by Energy and 125 

Environmental Economics, Inc. (“E3”) to measure the cost-effectiveness of energy 126 

efficiency measures, programs, and portfolios.  Nicor Gas retained E3 to modify the 127 

standard Calculator to ensure that its algorithms were consistent with the requirements of 128 

Section 8-104(b) and the approaches used by other Illinois utilities.  E3 also made 129 

additional modifications to enhance the model’s usability and ensure that it could model 130 

Nicor Gas programs.   131 

Nicor Gas selected the E3 Calculator for the following reasons: 132 

• E3 is an industry leader in energy efficiency cost-effectiveness calculation; 133 



Docket No. 13-0XXX 7 Nicor Gas Ex. 3.0 

• the E3 Calculator is a recognized industry standard, widely used and understood; 134 

• the model is appropriate in scale for a stand-alone natural gas utility because it 135 
includes relatively simple characterizations of electric utility avoided costs; 136 

• the model is built on an open-source spreadsheet platform and can be customized 137 
to add inputs specific to Nicor Gas; 138 

• the model offers the best value to Nicor Gas; and 139 

• Nicor Gas planning team is experienced with use of the E3 calculator. 140 

IV. COST-EFFECTIVENESS RESULTS 141 

Q. Does the EEP meet the TRC test requirement? 142 

A. Yes.  Table 15 in Section 5.2 of Nicor Gas Exhibit 1.1 summarizes the results of the cost-143 

effectiveness analysis.  For the three years of the EEP, the TRC benefit-cost ratio for the 144 

portfolio is 1.34.  145 

Q. Does each individual program in the EEP pass the TRC test? 146 

A. No.  All but two programs pass the TRC test.  TRC benefit-cost ratios for individual 147 

programs range from 0.86 to 3.79.  Table 15 in Section 5.2 of Nicor Gas Exhibit 1.1 148 

summarizes TRC results for each program.  149 

Q. Which individual programs do not pass the TRC test?  150 

A. The Behavioral Energy Savings program and the Home Energy Savings program, with 151 

TRC benefit-cost ratios of 0.86 and 0.93, respectively, do not currently pass the TRC test.  152 

Mr. Jerozal and Mr. Weaver, in their testimonies, address the reasons why Nicor Gas 153 

nevertheless included these programs in the proposed EEP.  (Nicor Gas Exs. 1.0, 16:357-154 

66 and 2.0, 23:507-24:525 respectively). 155 
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Q. Do all the individual measures in the EEP pass the TRC test? 156 

A. No. 157 

Q. Which individual measures do not pass the TRC test? 158 

A. Three measures included in four programs have TRC benefit-cost ratios below 1.0: 159 

• Tankless water heaters in the Multi-family Comprehensive Energy Efficiency 160 
Program (“MCEEP”) and Small Business Energy Efficiency Program (“SBEEP”). 161 

• Furnace tune-ups in MCEEP and SBEEP, as well as boiler tune-ups in the 162 
Business Energy Efficiency Rebate program.  All three programs, however, pass 163 
the TRC test. 164 

• Attic Insulation in MCEEP. 165 

In addition, some individual water heater measures in the Home Energy Efficiency 166 

Rebate Program have TRC benefit-cost ratios below 1.0. These measures have been 167 

included in the EEP as measures promoted in bundles with other measures.  168 

Q. Why did Nicor Gas include these measures in the design of these programs? 169 

A. Although these measures represent a small proportion of the costs and benefits associated 170 

with these programs, they do provide additional benefits that contribute to overall 171 

program success.  172 

For example, water heaters represent the second largest natural gas use for most 173 

customers (after space heating) and, therefore, customers often expect rebates associated 174 

with water heaters.  In order to avoid market confusion that can hinder implementation 175 

contractors and trade allies from discussing more important energy efficiency 176 

opportunities, Nicor Gas maintains the tankless water heater measure in two business 177 

programs and some additional water heater measures in the home rebate program. 178 
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In the home rebate program, Nicor Gas included water heater measures to 179 

applications where they can be bundled with more cost-effective furnace measures.  To 180 

date, the Company has had great success with increasing program savings through similar 181 

bundling strategies.  Bundled measures that include water heater measures all pass the 182 

TRC test. 183 

Furnace tune-up measures and the attic insulation measures are attractive to 184 

customers because they are simple to implement and provide immediate savings.  They 185 

provide implementation contractors and trade allies a “foot in the door” to fully engage 186 

customers with expanded offerings.  In other words, they can create opportunities that 187 

result in increased participation in other measures.  This has been a key strategy in the 188 

small business offerings. 189 

V. CONCLUSION 190 

Q. Does this conclude your direct testimony? 191 

A. Yes. 192 
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