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Purpose of the Model

The purpose of the cost-benefit model is to determine the overall effectiveness of particular energy efficiency projects that are proposed to the Clean Energy Council.  The model was designed to accommodate a large number of sensitivity analyses.  The purpose of the sensitivity analyses is to determine how the overall costs and benefits will change when changing various inputs in the model (discount rate, electricity prices, rebate levels, etc.)

Program administrators fill out the “Program Administrator Template”, which asks for details about the proposed program including energy savings from the program and financial information (details of the Program Administrator Template are provided below).  This information feeds into the cost-benefit analysis input framework, where there are specific inputs provided by CEEEP (described below in Analyst Inputs).  The model automatically generates the cost-benefit tests that can be used for analysis as a tool to compare various programs against each other (described in Output Summary below).
Inputs Summary


There are two separate sources of inputs for the model.  Inputs come from the program administrators as well as from CEEEP.  Program administrators are responsible for information directly relating to the specific program or measure such as natural gas savings, electricity savings, etc.  CEEEP is responsible for information relating to sensitivity analyses such as the discount rate and transmission and distribution costs.  


Program Administrators input their data in a spreadsheet titled “Program Administrator Template”.  This template includes information from the program administrators that is required to perform the analysis, with each of the inputs described below.  CEEEP does not input data in the “Program Administrator Template,” CEEEP inputs go directly into the Cost-Benefit spreadsheet.

Table 1:  Program Administrator Inputs (In “Program Administrator Template” ( Program Details Tab)
	Item
	Location
	Comment

	Submitter Name
	Cell A1
	Text Field

	Program Title
	Cell A1
	Text Field

	Total Number of Units Installed
	Cell B5
	Total number of units planned to be installed per year.

	Electricity Savings/ Conserved Per Year (kWh)
	Cell B8
	Annual net kWh reduction attributable to the installation of one unit of the measure

	Electricity Peak Demand Reductions (kW)
	Cell B9
	Annual net kW reduction attributable to the installation of one unit of the measure

	Electricity Season Allocation Factors

  -Summer Peak

  -Summer Off-Peak

  -Non-Summer Peak

  -Non-Summer Off-Peak
	Cells B12:B15
	The estimated amount the measure will be utilized in each time period.  Input as a percentage, with the four numbers adding put to equal 1.

	Natural Gas Savings per year
	Cell B18
	Annual therms reduction attributable to the installation of one unit of the measure

	Natural Gas Season Allocation Factors

  -Summer

  -Winter
	Cells B21:B:22
	The estimated amount the measure will be utilized in each time period.  Input as a percentage, with the four numbers adding put to equal 1.

	Tax Credits per Year
	Cell B24
	The amount of tax credits received from one unit of the measure

	Bill Reductions per Year
	Cell B26
	The amount an electric/gas bill will be reduced from the installation of one unit of the measure

	Participant Costs: Capital Cost
	Cell B29
	The capital cost of the measure, including the cost of the measure, installation, hardware & materials, and rebate processing and inspection

	Participant Costs: Incremental Costs
	Cell B30
	The incremental cost of using one unit of the measure (the difference between using the efficient measure and a standard measure)

	DG/Renewable Program (DGRP) Generation (kW)
	Cell B33
	The annual amount of generation for one unit of the measure

	DGRP Generation (kWh)
	Cell B34
	The annual amount of generation for one unit of the measure

	DGRP Energy Savings
	Cell B35
	The annual reduction of energy attributable to the installation of one unit of the measure.  Submitter must specify units.

	DGRP Capacity Factor
	Cell B36
	The percentage of time that one unit of the measure runs.

	DGRP Peak Coincidence Factor
	Cell B37
	

	Lifetime Energy Savings: Electricity (kWh)
	Cell B40
	Lifetime savings from the installation of one unit of the measure throughout the life of the measure

	Lifetime Energy Savings: Natural Gas (MMbtu)
	Cell B41
	Lifetime savings from the installation of one unit of the measure throughout the life of the measure


Table 2:  Program Administrator Budget Inputs (In “Program Administrator Template” ( Detailed Budget Tab)

	Item
	Location
	Comment

	Administrative Costs: Capital Costs
	Cell B4
	The initial administrative costs for the implementation of the measure

	Administrative costs: Incremental Costs
	Cell C4
	The administrative yearly costs for the measure 

	Incentives and Rebates
	Cell B5
	Per unit incentives and rebates to the participant by the sponsoring agency

	Training Costs
	Cell B6
	The training costs per unit.

	Direct Installation Costs
	Cell B7
	Per unit installation costs to the participant

	Sales Costs
	Cell B8
	Per unit sales cost to the participant

	Marketing Costs: Capital
	Cell B9
	The capital marketing costs for the measure

	Marketing Costs: Incremental/Yearly
	Cell C9
	The incremental/yearly marketing costs for the measure

	Promotions costs: Capital
	Cell B10
	The capital promotion costs for the measure

	Promotion costs: Incremental/Yearly
	Cell C10
	The incremental/yearly promotion costs for the measure

	Implementation Contractor Costs
	Cell B11
	Costs of the implementation contractor due to the installation of one unit of the measure


All Program Administrator inputs are taken from the “Program Administrator Template” and inserted in the corresponding rows and columns in the “Energy Efficiency CBA Template” spreadsheet.  The analysis is computed in the “Energy Efficiency CBA Template” using the data from the “Program Administrator Template”.  
Table 3:  Analyst Inputs (In “Energy Efficiency CBA Template” ( Summary Tab)
	Item
	Location
	Comment

	Utility Impact: Revenue Gained from Increased Sales
	Cells B47:G47
	The revenue the utility gains from the installation of one unit of the measure

	Utility Impact: Revenue Loss from Reduced Sales
	Cells B48:G48
	The revenue the utility loses from the installation of one unit of the measure

	Transmission and Distribution Costs
	Cells B50:G50
	The cost of transmission and distribution for one unit of the measure

	Fuel Escalations
	Cells B52:G52
	The rate that fuel prices will escalate per year (for various scenarios)

	Discount Rate
	Cells B54:G54
	The rate to determine Net Present Value when account for future dollars


Outputs Summary


All outputs are located on the summary page of the Cost-Benefit Analysis.

Table 4:  Output Summary (In “Energy Efficiency CBA Template” ( Summary Tab)
	Item
	Location
	Comment

	Avoided Power Supply Costs
	Cells B60:G60
	The sum of the amount avoided due to the reduced kWh or MMBtu due to the measure

	Avoided Power Supply Cost Per Measure
	B61:G61
	The amount avoided dye to the reduced kWh or MMBtu per measure

	Capacity Benefits
	Cells B63:G63
	The sum of capacity benefits from generation from the measure

	Avoided T&D Costs
	Cells B65:G65
	The sum of avoided costs due to decreased usage due to the measure

	Emission Savings
	Cells B67:G67
	Monetized savings from emission due to reduced kWh and MMBtu

	Reduced Emissions

  -CO2
  -NOx
  -SO2
  -Hg
	Cells B69:73 – G69:73
	The amount of emissions reduced in lbs. due to reduced kWh and MMBtu

	Participant Benefits
	Cells B74:G74
	The sum of tax credits, incentives paid, and bill reductions for users of the measure

	Participant Benefits per Measure
	Cells B75:G75
	The tax credits, incentives paid, and bill reductions per unit

	Utility Revenue Gained
	Cells B77:G77
	The sum of revenue gained by the utility due to the measure

	Direct Utility Costs
	Cells B79:G79
	The sum of costs to the utility due to the measure

	Tax Credits
	Cells B81:G81
	Present value of total tax credits

	Incentive Payments
	Cells B83:G83
	Present value of total incentives

	Participant Costs
	Cells B85:G85
	Sum value of participant costs, including installation and O&M, before any incentives or rebates

	Participant Costs per Measure
	Cells B86:G86
	Value of participant costs, including installation and O&M, before any incentives or rebates per measure

	Other Program Costs
	Cells B88:G88
	Sum of present value of all administrative costs including marketing, promotion, etc.

	Other Program Costs per Measure
	Cells B89:G88
	Present value of all administrative costs including marketing, promotion, etc. per measure


Table 5:  Cost-Benefits Tests (In “Energy Efficiency CBA Template” ( Summary Tab)

	Participant Cost Test
	Cells B94:G94
	Participant benefits – participant costs

	Participant Benefit-Cost Ratio
	Cells B95:G95
	Ratio of Participant Benefits to Participant Costs

	Program Administration Cost Test
	Cells B97:G97
	Avoided power supply costs + Capacity benefits – Incentives paid – Program administration costs

	Program Administration Benefit-Cost Ratio
	Cells B98:G98
	Ratio of Program Administration Benefits to Program Administration Costs

	Ratepayer Impact Measure
	Cells B100: G100
	Avoided power supply costs + Capacity benefits + Utility revenue gained – Direct utility costs – Program administration costs – Incentives paid

	Ratepayer Impact Benefit-Cost Ratio
	Cells B101: G101
	Ratio of Ratepayer Impact Benefits to Ratepayer Impact Costs

	Total Resource Cost Test
	Cells B103: G103
	Avoided Power supply costs + Capacity benefits + Tax Credits – Participant Costs – Program Administration costs

	Total Resource Benefit-Cost Ratio
	Cells B104: G104
	Ratio of Total Resource Benefits to Total Resource Costs

	Societal Cost Test
	Cells B106: G106
	Avoided power supply costs + Capacity benefits + Avoided T&D costs + Emission savings – Participant costs – Program administration costs

	Societal Benefit-Cost Ratio
	Cells B107: G107
	Ratio of Societal Benefits to Societal Costs


Model Equations


1.  Avoided Power Supply Costs

Avoided Power Supply Costs = Avoided Gas Costs + Avoided Electricity Costs
Avoided Gas Costs = Present Value of the avoided costs due to saved gas over the lifetime of the measure

Avoided Gas Costs = 
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Ps = Summer Gas Price


Pw = Winter Gas Price



As = Summer Allocation Factor



Aw = Winter Allocation Factor



Gc = Incremental Gas Savings



Mt = Total Number of Measures



i = Discount Rate


n = Years

Avoided Electric Costs = Present Value of the avoided costs due to saved electricity over the lifetime of the measure

Avoided Electric Costs = 
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Psp = Summer Peak Price

Psop = Summer Off-Peak Price


Pnsp = Non-Summer Peak Price


Pnsop = Non-Summer Off-Peak Price


Fsp = Summer Peak Allocation Factor


Fsop = Summer Off-Peak Allocation Factor


Fnsp = Non-Summer Peak Allocation Factor


Fnsop = Non-Summer Off-Peak Allocation Factor


Ec = Electricity Conserved

Mt = Total Number of Measures


i = Discount Rate


n = Years

2.  Capacity Benefits
Capacity Benefits = Present Value of the benefits of participating in the capacity market (for Distributed Generation and Renewable measures)
Capacity Benefits = 
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Gc = Generation for Capacity

CF = Capacity Factor


PIF = Peak Incidence Factor


Pc = Capacity Price


Mt = Total Number of Measures


i = Discount Rate

n = Years

3.  Avoided Transmission and Distribution Costs
Avoided Transmission and Distribution Costs = Present Value of benefits of avoided costs related to the transmission and distribution of electricity over the course of the life of the measure

Avoided T&D Costs = 
[image: image4.wmf](

)

(

)

ú

ú

û

ù

ê

ê

ë

é

+

å

n

T

C

C

M

t

i

M

E

TD

1

*

*



TDc = Transmission and Distribution Costs

Ec = Electricity Conserved


Mt = Total Number of Measures


i = Discount Rate

n = Years

4.  Emission Savings
Emission Savings = Present Value of the dollar value of electricity and natural gas emission savings due to reduced emissions over the course of the life of the measure

Emission Savings = Natural Gas Emission Savings + Electricity Emission Savings

Emission Savings = 
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Ec = Electricity Conserved


NGc = Natural Gas Conserved


ESFe = Electricity Emissions Savings Factor

ESFng = Natural Gas Emissions Savings Factor


Mt = Total Number of Measures


i = Discount Rate

n = Years

5.  Reduced Emissions
Reduced Emissions = the amount of emissions reduced in pounds due to reduced electricity and natural gas usage.  Reduced emissions are calculated for Carbon Dioxide (CO2), Nitrous Oxide (NOx), Sulfur Dioxide (SO2), and Mercury (Hg).

Reduced CO2 = 
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Ec = Electricity Conserved


NGc = Natural Gas Conserved


COe = Electricity Carbon Dioxide Emission Factor

COng = Natural Gas Carbon Dioxide Emission Factor


Mt = Total number of measures

Reduced NOx = 
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Ec = Electricity Conserved


NGc = Natural Gas Conserved


NOe = Electricity Nitrous Oxide Emission Factor


NOng = Natural Gas Nitrous Oxide Emission Factor


Mt = Total number of measures

Reduced SO2 = 
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Ec = Electricity Conserved


NGc = Natural Gas Conserved


SOe = Electricity Sulfur Dioxide Emission Factor


SOng = Natural Gas Sulfur Dioxide Emission Factor


Mt = Total number of measures
Reduced Hg = 
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Ec = Electricity Conserved


NGc = Natural Gas Conserved


Hge = Electricity Mercury Emission Factor


Hgng = Natural Gas Mercury Emission Factor


Mt = Total number of measures

6.  Participant Benefits
Participant Benefits = Present value of the sum of benefits that program participants receive as a result of using a measure or participating in a program over the course of the life of the measure or program
Participant Benefits = Tax Credit Benefits + Incentives Paid + Bill Reductions

Participant Benefits = 
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TC = Tax Credits

IP = Incentives Paid


BR = Bill Reductions


Mt = Total Number of Measures


i = Discount Rate

n = Years

7.  Utility Revenue Gained 
Utility Revenue Gained = Present value of the amount of revenue gained by the utility due to the use of a measure over the course of the life of the measure
Utility Revenue Gained = 
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URG = Utility Revenue Gained

Mt = Total Number of Measures


i = Discount Rate

n = Years

8.  Direct Utility Costs
Direct Utility Costs = Present value of the costs to a utility due to the use of a measure or running of a program over the course of the measure/program life

Direct Utility Costs = 
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DUC = Direct Utility Costs


Mt = Total Number of Measures


i = Discount Rate

n = Years
9.  Tax Credits
Tax Credits = 
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TC = Tax Credits


Mt = Total Number of Measures


i = Discount Rate

n = Years

10.  Incentive Payments
Incentive Payments = Present value of total incentives due to the use of a measure over the course of the life of the measure

Incentive Payments = 
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IP = Incentive Payments


Mt = Total Number of Measures


i = Discount Rate

n = Years

11.  Participant Costs
Participant Costs = Present value of all participating costs, including installation and operation and maintenance, before any incentives or rebates due to a measure over the lifetime of the measure

Participant Costs = 
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PCc = Capital Participant Costs


PCy = Yearly Participant Costs


Mt = Total Number of Measures


i = Discount Rate

n = Years

12.  Program Administration Costs
Program Administration Costs = Present value of all administrative costs including marketing, promotion, etc. due to a measure over the lifetime of the measure

Program Adminstartion Costs = Capital Costs + Yearly Costs

Capital Costs = Administrative costs + Sales + Marketing & Promotion + Market Research

Capital Costs = 
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AC = Administrative Costs (Payroll, Overheads, facilities, legal, etc.)


S = Sales

MP = Marketing & Promotion


MP = Market Research, Evaluation & Program Development


IC = Implementation Contractor Expenditures

Yearly Costs = Administrative costs + Sales + Marketing & Promotion + Market Research

Yearly Costs = 
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AC = Administrative Costs (Payroll, Overheads, facilities, legal, etc.)


S = Sales


MP = Marketing & Promotion


MP = Market Research, Evaluation & Program Development


IC = Implementation Contractor Expenditures


i = Discount Rate

n = Years

13.  Participant Cost Test (PCT)

PCT = Participant Benefits – Participant Costs


PCT = 
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TC = Tax Credits


IP = Incentives Paid


BR = Bill Reductions


PCc = Capital Participant Costs


PCy = Yearly Participant Costs


Mt = Total Number of Measures


i = Discount Rate

n = Years

14.  Program Administration Cost Test (PAC)
PAC= (Avoided Power Supply Costs + Capacity Benefits) – (Incentive Payments + Program Administration Costs)
PAC = 
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Psp = Summer Peak Price


Psop = Summer Off-Peak Price


Pnsp = Non-Summer Peak Price


Pnsop = Non-Summer Off-Peak Price


Fsp = Summer Peak Allocation Factor


Fsop = Summer Off-Peak Allocation Factor


Fnsp = Non-Summer Peak Allocation Factor


Fnsop = Non-Summer Off-Peak Allocation Factor


Ec = Electricity Conserved


Gc = Generation for Capacity


CF = Capacity Factor


PIF = Peak Incidence Factor


Pc = Capacity Price


IP = Incentive Payments


AC = Administrative Costs (Payroll, Overheads, facilities, legal, etc.)


S = Sales


MP = Marketing & Promotion


MP = Market Research, Evaluation & Program Development


IC = Implementation Contractor Expenditures

AC = Administrative Costs (Payroll, Overheads, facilities, legal, etc.)


S = Sales


MP = Marketing & Promotion


MP = Market Research, Evaluation & Program Development


IC = Implementation Contractor Expenditures


i = Discount Rate

n = Years

15.  Ratepayer Impact Measure (RIM)
RIM = (Avoided Power Supply Costs + Capacity Benefits + Utility Revenue Gained) – (Direct Utility Costs + Incentive Payments + Program Administration Costs)

RIM = 
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AP = Avoided Power Supply Costs



CA = Capacity Benefits


URP = Utility Revenue Gained



DUC = Direct Utility Costs



IP = Incentives Paid



PACy = Yearly Program Administration Costs



PACc = Capital Program Administration Costs



Mt = Total Number of Measures


i = Discount Rate

n = Years

16.  Total Resource Cost Test (TRC)
TRC = (Avoided Power Supply Costs + Capacity Benefits + Tax Credits) – (Participant Costs + Program Administration Costs)
TRC = 
[image: image23.wmf](

)

(

)

(

)

(

)

÷

÷

ø

ö

ç

ç

è

æ

+

+

÷

÷

ø

ö

ç

ç

è

æ

+

+

-

÷

÷

ø

ö

ç

ç

è

æ

+

+

+

å

å

C

C

n

T

Y

Y

M

t

M

t

n

T

PC

PAC

i

M

PC

PAC

i

M

TC

CA

AP

1

*

1

*




AP = Avoided Power Supply Costs



CA = Capacity Benefits



TC = Tax Credits



PACy = Yearly Program Administration Costs



PACc = Capital Program Administration Costs



PCy = Yearly Participant Costs


PCc = Capital Participant Costs
Mt = Total Number of Measures


i = Discount Rate

n = Years

17.  Societal Cost Test (SCT)
SCT = (Avoided Power Supply Costs + Capacity Benefits + Avoided T&D Costs + Emission Savings) – (Program Administration Costs + Participant Costs)
SCT = 
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AP = Avoided Power Supply Costs



CA = Capacity Benefits



ESe = Electricity Emission Savings



ESng = Natural Gas Emission Savings



TD = Avoided Transmission and Distribution Costs


PACy = Yearly Program Administration Costs



PACc = Capital Program Administration Costs



PCy = Yearly Participant Costs


PCc = Capital Participant Costs
Mt = Total Number of Measures


i = Discount Rate

n = Years

Model Documentation
Data Sources
· Electricity Prices:  electricity prices currently come from the Navigant Consulting report on “Renewable Energy Market Assessment” and project prices until 2020.

· Natural Gas Prices:  natural gas prices are based on wellhead projections from the Annual Energy Outlook 2006 produced by EIA, with the information provided by the New Jersey Energy Data Center
· Avoided Transmission and Distribution Costs:  avoided T&D costs are determined by CEEEP and the information comes from a variety of sources including academic and industry studies.  

· Emission Savings:  the monetary emission savings are $0.95 per MMBTU and $0.02 per kWh based upon the 2001 Energy Efficiency Assessment.
· Reduced Emissions:  emission factors are taken from the New Jersey Clean Energy Protocols. **********Subject to Change with CEEEP Analysis************
· Capacity Prices:  

· Participant Capital and Yearly Incremental Costs:  all incremental costs come from Summit Blue’s “Energy Efficiency Market Assessment of New Jersey Clean Energy Programs.”
· Individual Program and Measure Details:  details such as SEEER rating and Electricity or Demand Impacts come from both the New Jersey Clean Energy Protocols and Summit Blue’s “Energy Efficiency Market Assessment of New Jersey Clean Energy Programs.”

� Equations taken from California Standard Practice Manual, Economic Analysis of Demand-Side Programs and Projects, October 2001.
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