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L. Summary

In response to the worldwide economic downturn, a plan to assist New Jersey in laying a foundation for
long-term economic recovery was announced in October 2008. Part of the plan includes New Jersey’s
seven electric and gas utilities investing $500 million in utility energy efficiency programs for residential
and business customers. '

The Center for Energy, Economic & Environmental Policy (CEEEP) of the Edward J. Bloustein School
of Planning and Public Policy, Rutgers University was asked by the New Jersey Board of Public Utilities
(NJBPU) to conduct a cost-benefit analysis of the proposed utility energy efficiency programs. This draft
report summarizes the results of the CEEEP analysis that were made publicly available over the last year
for the utilities that have finalized their programs to date.” When all utility programs have been finalized,
this draft memorandum will be updated.

The proposed utility energy efficiency programs, and the measures covered within a program, vary by
utility. Not accounting for differences in program specifics, a total of eleven programs energy efficiency
programs were proposed, five of which are specific to PSE&G (see Table 1). Future cost-benefit analyses
and program impact evaluations will be conducted for each utility energy efficiency program, as set forth
in the Board Orders and Stipulations. CEEEP has been tasked to conduct these after the fact cost-benefit
analyses and evaluations.

Table 1: Proposed Stimulus Energy Efficiency Programs

Residential Commercial
Residential HVAC Commercial Retrofit
Home Performance with Energy Star | Commercial Direct Install
Energy Star Products Retrocommissioning
Residential Low Income* Municipal Direct Install*
Hospital*
Data Centers*
Technology Demonstration™

* PSE&G only

This summary report discusses the cost-benefit tests and the key assumptions and inputs and presents the
cost-benefit analysis results. More detailed assumptions are provided in the Appendices.

1I. Cost-Benefit Tests

Five costs tests are utilized for the cost-benefit analysis: Participant Cost Test, Program Administration
Cost Test, Ratepayer Impact Measure Test, Total Resource Cost Test and Societal Cost Test.’

Participant Cost Test: The measure of the quantifiable benefits and costs to the customer attributed to
participation in a program. The participant benefits are equal to the sum of any participant incentives paid,
any reductions in bills, and any federal or state tax deductions or credits. Participant costs include any
out-of-pocket costs associated with the program.

! Energy Efficiency Stimulus Filings (January 2009). Available at
www.nj.gov/bpu/agenda/announcements/approved/stimulus.html

? To date, Orange and Rockland’s economic stimulus energy efficiency program has not been finalized.

? California Standard Practice Manual. Economic Analysis of Demand-Side Programs and Projects. (October 2001).
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Program Administrator Cost Test: The costs of a program as a resource option based on the costs
incurred by the program administrator (including incentive costs), excluding any costs incurred by the
participant. The benefits are the avoided supply costs of energy and demand and the reduction in capacity
valued at marginal costs for the periods when there is a load reduction. The costs are the program costs
incurred by the administrator, the incentives paid to the customers, and the increased supply costs for the
periods in which load is increased.

Ratepayer Impact Measure Test: Measure of what happens to customer bills or rates due to changes in
revenues and operating costs caused by the program. The benefits equal the savings from avoided supply
costs, including the reduction in capacity costs for periods when load has been reduced and the increase in
revenues for periods in which load has increased. The costs are the program costs incurred by
administration of the program, the incentives paid to the participant, decreased revenues for any periods
in which load has been decreased and increased supply costs for any periods when load has increased.

Total Resource Cost Test: The costs of a program as a resource option based on the total costs of the
program, including both the participants' and the utility's costs. This test represents the combination of the
effects of a program on both the participating and non-participating customers. The benefits are the
avoided supply costs, federal tax credits, and the reduction in transmission, distribution, generation and
capacity costs valued at marginal cost for the periods when there is a load reduction. The costs are the
program costs paid by the utility and participants plus the increase in supply costs for the periods in which
load is increased.

Societal Cost Test: * Goes beyond the Total Resource Cost test in that it attempts to quantify the change
in the total resource costs to society as a whole rather than only to the utility and its ratepayers. Benefits
associated with the societal perspective include avoided power supply costs, capacity benefits, avoided
transmission and distribution costs, and emissions savings. The costs include all consumer, utility and
program expenses.

III. Cost-Benefit Analysis Assumptions

The key components of the energy efficiency benefit-cost analysis and the data sources and processes for
determining these components are discussed in this section. The estimated number of participant
installations, participant electricity and natural gas savings, and administrative costs were provided by the
utilities. Appendix A provides a graphical presentation of the forecasted commodity prices and Appendix
B provides the emission permit price projections and natural gas transportation and distribution avoided
costs.

Retail Electricity Prices: Historic New Jersey retail electricity prices were escalated using an annual
growth rate taken from the Energy Information Administration (EIA) Annual Energy Outlook March
2009 for the Mid-Atlantic Region.” An adder was applied to prices starting in 2015 to account for a
national CO, program, which was not included in the base forecast provided by EIA.°

Wholesale Electricity Prices: Wholesale electricity price projections were derived by calculating the
historic ratio of wholesale to retail prices, applied to retail price projections. An adder was applied to
prices starting in 2015 to account for a national CO, program.’

* Federal tax credits were initially included as a benefit but were excluded from later analyses.

> Available at www.eia.doe.gov/oiaf/aeo/

 Waxman-Markey Bill. EPA modeling available at www.epa.gov/climatechange/economics/economicanalyses.html
7 Implicitly assumed that the wholesale price includes the costs associated with the Regional Greenhouse Gas
Initiative.

2


http://www.eia.doe.gov/oiaf/aeo/
http://www.epa.gov/climatechange/economics/economicanalyses.html

Table 2: Retail and Wholesale Electricity

Retail ($/kWh) Wholesale ($/MWh)
Residential | Commercial | Industrial A;)/:ir:ege Slgg:f(er glflf_ni)rrel:lr( Noni)Sel;rl?mer N%?E ;g:lr(ler
2009 $0.15 $0.14 $0.12 $77.04 $99.07 $62.96 $87.73 $58.41
2010 $0.14 $0.13 $0.10 $72.19 $92.83 $59.00 $82.20 $54.73
2011 $0.15 $0.13 $0.11 $75.29 $96.82 $61.53 $85.73 $57.08
2012 $0.16 $0.13 $0.11 $77.91 $100.19 $63.67 $88.71 $59.06
2013 $0.16 $0.14 $0.11 $81.03 $104.20 $66.22 $92.27 $61.43
2014 $0.17 $0.14 $0.12 $83.71 $107.65 $68.41 $95.32 $63.46
2015 $0.19 $0.16 $0.13 $98.08 $126.13 $80.16 $111.69 $74.36
2016 $0.19 $0.17 $0.14 $101.25 | $130.20 $82.74 $115.29 $76.76
2017 $0.20 $0.17 $0.14 $104.15 | $133.94 $85.12 $118.60 $78.96
2018 $0.20 $0.18 $0.15 $107.99 | $138.87 $88.25 $122.97 $81.87
2019 $0.21 $0.19 $0.15 $112.42 | $144.57 $91.87 $128.01 $85.23
2020 $0.22 $0.19 $0.16 $115.62 | $148.68 $94.49 $131.66 $87.65
2021 $0.22 $0.20 $0.16 $118.75 | $152.71 $97.05 $135.22 $90.03
2022 $0.23 $0.20 $0.17 $122.65 | $157.72 $100.23 $139.66 $92.98
2023 $0.23 $0.21 $0.17 $126.98 | $163.29 $103.77 $144.59 $96.27
2024 $0.24 $0.22 $0.18 $131.62 | $169.26 $107.56 $149.87 $99.78
2025 $0.25 $0.22 $0.19 $136.81 $175.93 $111.80 $155.78 $103.71
2026 $0.25 $0.23 $0.20 $140.87 | $181.15 $115.12 $160.40 $106.79
2027 $0.26 $0.24 $0.20 $144.86 | $186.28 $118.39 $164.95 $109.82
2028 $0.27 $0.25 $0.21 $148.92 | $191.50 $121.70 $169.57 $112.90
2029 $0.27 $0.25 $0.21 $152.06 | $195.54 $124.27 $173.15 $115.28
2030 $0.28 $0.26 $0.22 $156.13 $200.78 $127.60 $177.79 $118.37

Retail Natural Gas Prices: Historic New Jersey retail natural gas prices were escalated using an annual
growth rate taken from the EIA Annual Energy Outlook 2009 for the Mid-Atlantic Region.

Wholesale (Henry Hub) Natural Gas Prices: Wholesale natural gas prices are taken from EIA Annual
Energy Outlook 2009 Table 13.



Table 3: Retail and Wholesale Natural Gas ($/MMBtu)

Retail Prices Henry Hub Wholesale Prices
Residential | Commercial | Industrial | Average Price | Summer Winter
2009 $ 13.03 § 10.66 $§ 7.84 6.82 6.73 6.94
2010 § 13.69 $§ 11.06 $§ 8.17 7.01 6.92 7.14
2011 § 13.82 § 11.16 $§ 823 7.06 6.97 7.19
2012 § 14.15 § 1146 $§ 850 7.33 7.24 7.47
2013 § 1433 § 11.58 $§ 858 7.49 7.39 7.62
2014 § 14.58 § 1179 $§ 8.74 7.73 7.63 7.86
2015 § 1497 § 1213 $§ 9.04 7.99 7.89 8.13
2016 § 1537 § 1248 § 931 8.30 8.20 8.45
2017 § 15.88 § 1292 $§ 9.66 8.68 8.57 8.84
2018 § 16.44 § 1342 $10.07 9.13 9.01 9.29
2019 § 1697 § 13.88 $10.43 9.57 9.45 9.74
2020 § 17.22 § 14.08 $10.55 9.60 9.48 9.77
2021 $ 1734 § 1412 $10.54 9.49 9.37 9.66
2022 § 17.68 § 1442 $10.78 9.72 9.60 9.90
2023 § 17.98 § 1467 $10.98 10.00 9.88 10.18
2024 § 18.67 § 1533 $11.59 10.61 10.48 10.80
2025 $ 19.32 § 1593 $12.13 11.14 11.00 11.34
2026 § 19.76 § 1632 $1247 11.67 11.52 11.88
2027 § 20.38 § 16.88 $12.98 12.21 12.05 12.43
2028 § 20.87 § 1733 $13.37 12.67 12.51 12.90
2029 § 2143 § 1781 $13.80 13.05 12.88 13.28
2030 § 21.96 § 18.28 $14.20 13.42 13.25 13.66

Capacity Prices: Capacity prices for 2010, 2015 and 2020 were modeled determining the carrying cost of
a combustion turbine in the modeling years. The prices are 13.06 $/MWh in 2010, 14.09 $/MWh in 2015
and 18.79 $/MWh in 2020. Capacity prices were linearly interpolated for the other modeling years.

Environmental Externality Benefits: Avoided emission savings are calculated by multiplying the
emission permit prices by the energy savings.

Forecasted Emissions Permit Prices: Emission permit prices were taken from available market data
and escalated using growth rates generated from the market data or the U.S. Consumer Price Index
(CPI). All emission permits are in $/ton.

- CO,: 2009 and future 2012 allowance prices were taken from the Regional Greenhouse Gas
Initiative Auction. 2010-2011 and 2013-2014 values were derived by escalating historic
prices by the 2009-2012 growth rate. It is assumed that a national CO, program will be in
place beginning in 2015. Values for the national program are taken from the proposed
American Clean Energy and Security Act of 2009 (Waxman-Markey Bill) analysis
provided by the U.S. Environmental Protection Agency (EPA).*

-S0,: Spot and 7-year advance allowance auction data were taken from the EPA Annual
Auction Results and escalated using the annual change in the CP1. The 2000-2008 CPI is
historic U.S. Department of Labor data and the 2009-2030 forecast is from the EIA
Annual Energy Outlook 2009.

- NO,: Current and future allowance prices were taken from the Chicago Climate Futures
Exchange. The allowance prices were escalated using the annual change in the CPI. The

¥ Analysis available at www.epa.gov/climatechange/economics/economicanalyses.html#wax



2000-2008 CPI is historic U.S. Department of Labor data and the 2009-2030 forecast is
from the EIA Annual Energy Outlook 2009.

Avoided Emissions Factors: Reduced emissions are determined by applying the avoided emissions
factors to the energy savings. Average avoided emission factors for electricity are taken from the PJM
Regional Average Disclosure Label for 2006 and for natural gas are taken from the EIA Natural Gas
1998 Issues and Trends.

Avoided Emission Factors
Electricity =~ Natural Gas
Ibs/MWh Ibs/MMBtu

CO, 1,252 117
NOx 2.21 0.092
SO, 7.99

Hg 0.0000356

Discount Rate: Discount rates are used to convert future economic values into present day dollars. In the
Energy Efficiency Stimulus Filings, the utilities submitted discount rates between 6.6 — 8.7%. A uniform
nominal discount rate of 8% is used for simplicity and consistency.

Time Period Allocation Factors: Time period allocation factors account for the variation of electricity
and natural gas prices throughout the year. Taken from Summit Blue Consulting,” natural gas programs
have summer and winter time period allocation factors and electric programs have summer on-peak,
summer off-peak, winter on-peak and winter off-peak time period allocation factors.

Avoided Transportation and Distribution Costs: Avoided transmission and distribution (T&D) costs
refer to the costs avoided by not having to provide an additional unit of T&D capacity. The 2010-2011
Clean Energy Program Evaluation and Research Plan includes an avoided cost assessment, which
includes the development of avoided electric and natural gas T&D costs for future program analyses.

Avoided Electric T&D Costs: The utility Energy Efficiency Stimulus Filings did not provide
estimated electric T&D savings. The avoided transmission savings are assumed to be zero.

Avoided Natural Gas T&D Costs: The avoided transportation savings per year are the annual Henry
Hub natural gas prices adjusted for the historic ratio of Henry Hub to New Jersey Citygate prices,
calculated at 1.4 for the past 15 years. Avoided distribution savings are assumed to be 40% of the
difference between New Jersey Citygate prices and retail prices in 2009, adjusted for inflation in
future years.'’

Avoided Electric and Natural Gas Losses: Taken from the New Jersey Clean Energy Program
Protocols to Measure Resource Savings,'' avoided electric transmission losses are assumed to be 11% and
avoided distribution losses are assumed to be 1%.

Economic Life: These analyses assume that the equipment being replaced is at the end of its economic
life.

* Summit Blue Consulting, LLC. Energy Efficiency Market Assessment of New Jersey Clean Energy Programs.
(July 20, 2006).

' Synapse Energy Economics. Avoided Energy Supply Costs in New England (January 3, 2008).

" Available at www.njcleanenergy.com/main/public-reports-and-library/market-analysis-protocols/energy-savings-
protocols/energy-savings-pr
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Free Ridership: Net free ridership is assumed to be 10% for commercial and industrial programs and
20% for residential programs, except for low income programs which are assumed to have a net free
ridership of 0%.'> PSE&G targeted low-income and Urban Enterprise Zones, therefore these analyses
utilized a net free ridership of 0%. A sensitivity analysis demonstrated that the exclusion of free ridership
did not significantly impact the analyses.

Default Program Inputs: Many of the utilities provided the measures included in the energy efficient
program and the measure lives and incremental costs associated with those measures and/or programs.
The default inputs, described below, were utilized for any missing information.

Default Incremental Costs: The incremental cost is the additional cost of purchasing an energy
efficient product instead of a standard product or the full cost of weatherization and insulation
products. The average incremental cost of each measure was estimated using data from Summit Blue
Consulting, California,”* Connecticut'* and Vermont."> An incremental cost was calculated for each
energy efficiency program, the sum of individual measure incremental costs, and used consistently
across similar utility programs.

Default Measure Lives: The measure life is used to determine the number of years that an energy
efficient product will accrue energy savings. The measure life of each product was calculated using
the same method as the incremental cost, using data from the New Jersey Protocols,'® Energy Star,'”
Connecticut and Vermont. The measure life of a program was calculated and used consistently across
similar utility programs.

Default Energy Efficient Programs: The measures included in each energy efficiency program are
shown in Table 4, illustrating the range of measures available in each program. Each measure is

available in each program, but all measures may not be utilized by each individual who participates in

each program.

Table 4: Energy Efficiency Program Measures

2 Free Ridership assumptions provided in a memo from Rate Counsel on 5/18/09 prepared by Synapse.

" Database for Energy-Efficiency Resources. Technology and Measure Cost Data, California Public Utilities
Commission (October 26, 2005).

' Connecticut Energy Efficiency Fund. CL&P and UI Program Savings Documentation for 2008 Program Year,
Connecticut Light & Power Company and The United Illuminating Company (September 25, 2007).

1% Efficiency Vermont. Technical Reference User Manual (July 18, 2008).

'® NJCEP. New Jersey Clean Energy Program Protocols to Measure Resource Savings. (December 2007).
'7U.S. Environmental Protection Agency and U.S. Department of Energy, Energy Star. Available at
WWWw.energystar.gov/



www.energystar.gov/

Whole House
Audit
Programmable Thermostat
Tier 1 CFL
Caulking and Weather-Stripping
Duct Sealing

Tier I Insulation
Water Heater
AC/Heat Pump
Tier 111 Furnace & Boiler
Other Eligible Appliances
Measures Lighting
Residential HVAC
Water Heater
Central Air Conditioner
Heat Pump

Furnace & Boiler

Commercial Direct Install

Lighting

Ventilation Variable Frequency Drives
AC/Heat Pump

Duct Sealing

Dual Enthalpy Controls
Motors

Pipe Insulation

Tank Insulation
Temperature Set Back
Vending Miser Controls
Programmable Thermostat
Water Heater

Boiler & Furnace

Commercial Retrofit
Gas absorption Chillers
Boiler & Furnace
Water Heater
Electric Chillers
Desiccant Systems
AC/Heat Pumps
Dual Enthalpy Controls
Variable Frequency Drives
Motors
Lighting

IV. Cost-Benefit Analysis Results

The tables below present the cost-benefit analysis results for six of the seven utility energy efficiency
stimulus programs. Some of the utility stimulus programs are still under review by the NJBPU, therefore
changes to the tables below may occur.
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Appendix A: Commodity Price Projections
Chart 1: New Jersey Retail and Wholesale Natural Gas Prices (Historical and Projected)
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Note: Data from 2000 — 2007 is historic. Data from 2008 — 2030 is projected.

Chart 2: New Jersey Retail and Wholesale Electricity Prices (Historical and Projections)
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Appendix B: Emission Price and T&D Avoided Costs Projections

Table 11: Emission Permit Price Projections ($/ton)

SO2 NOx CO2
2009 83.06 3,262.77 3.28
2010 100.59 2,394.08 3.28
2011 148.74 1,927.80 3.28
2012 341.39 1,732.47 3.23
2013 313.10 1,653.94 3.31
2014 219.57 808.33 3.39
2015 153.08 831.12 23.55
2016 157.41 854.62 25.98
2017 161.87 878.85 28.40
2018 166.59 904.48 30.83
2019 171.33 930.20 33.25
2020 176.24 956.83 35.68
2021 181.18 983.69 39.62
2022 186.32 1,011.58 43.57
2023 191.22 1,038.19 47.52
2024 196.05 1,064.40 51.46
2025 200.57 1,088.96 55.41
2026 205.45 1,115.45 59.36
2027 210.35 1,142.03 63.30
2028 215.62 1,170.67 67.25
2029 220.97 1,199.71 71.19
2030 226.32 1,228.76 75.14
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Table 12: Natural Gas Transportation and Distribution Avoided Costs (Nominal $/MMBtu)

Transportation | Residential Distribution | C&I Distribution
Price Avoided Costs Avoided Costs
2009 $2.73 $1.66 $0.88
2010 $2.80 $1.68 $0.89
2011 $2.83 $1.72 $0.91
2012 $2.93 $1.76 $0.93
2013 $3.00 $1.80 $0.95
2014 $3.09 $1.85 $0.98
2015 $3.20 $1.90 $1.01
2016 $3.32 $1.95 $1.03
2017 $3.47 $2.01 $1.06
2018 $3.65 $2.07 $1.09
2019 $3.83 $2.12 $1.13
2020 $3.84 $2.18 $1.16
2021 $3.80 $2.25 $1.19
2022 $3.89 $2.31 $1.22
2023 $4.00 $2.37 $1.26
2024 $4.24 $2.43 $1.29
2025 $4.46 $2.49 $1.32
2026 $4.67 $2.55 $1.35
2027 $4.88 $2.61 $1.38
2028 $5.07 $2.67 $1.42
2029 $5.22 $2.74 $1.45
2030 $5.37 $2.81 $1.49
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