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At-a-Glance Summary - BayREN04_Financing
	Applicable Measure Codes:
	04_CP

	Measure Description: 
	“Open market” model that will also allow property owners to arrange their own financing but which requires that they reach agreement with the  primary mortgage holder on superior position of the PACE lien.

	Energy Impact Common Units: 
	kWh and therms per building 

	Base Case Description:
	Source: Existing 30,000 square foot commercial building in PG&E territory.  Characteristics based upon CEUS
 and EIA
 data.

	Base Case Energy Consumption: 
	Source: Developed based upon base case description and CEUS energy use data for all commercial buildings within PG&E territory: 388,500 kWh/year and 8,700 therms/year. Characteristics based upon CEUS
.

	Measure Energy Consumption:
	Not relevant as all BayREN savings claims are based upon programmatic requirement to achieve 15% energy savings.

	Energy Savings (Base Case – Measure)
	Source: Calculations based upon base case energy consumption and 15% energy savings requirement: 58,275 kWh saved/year and 1,305 therms saved/year. 

	Costs Common Units: 
	kWh, Therms

	Base Case Equipment Cost ($/unit):
	In the base case no action is taken, so the cost is zero.

	Measure Equipment Cost ($/unit): 
	Source: Demetra McBride, Director, Office of Sustainability and Climate Action, Santa Clara County
.  Assumed to be $150,000 per upgrade based upon base case building size and 15% energy savings requirement.

	Measure Incremental Cost ($/unit): 
	Source: Demetra McBride, Director, Office of Sustainability and Climate Action, Santa Clara County
.  Because the base case involves no action, the measure incremental cost is the full measure cost: $150,000.


	Expected Useful Life (years): 
	18 years

	Program Type:
	Retrofit, Downstream mass market program

	Net-to-Gross Ratios: 
	50% 

	Important Comments:
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	Measure Name
	DEER  RunID
	Climate Zone
	Measure Description
	Building Type
	Building Vintage
	Peak Electric Demand Reduction (kW / building)
	Electric Savings (kWh / building)
	Gas Savings (therms / building)
	Base Case Cost ($ / building)
	Measure Cost

($ / building)
	Measure Incremental Cost  ($ / building)
	Effective Useful Life (years)

	BayREN04_Commercial PACE
	04_CP
	System
	Financing Vehicle
	Commercial
	All
	0
	58,275
	1,305
	0
	150,000
	150,000
	18
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Section 1. General Measure & Baseline Data

1.1 Measure Description & Background
Catalog Description 

The BayREN Financing subprogram is a downstream program that will provide a variety of financing options to serve diverse consumer markets (residential and non-residential) across the 9-County Bay Area region. Through a cross-leveraged, multi-option financing menu, and tiered systems that scale loan and credit enhancements to energy performance, the Financing Portfolio will address gaps that emerged as key impediments to broader uptake and deeper efficiencies of upgrades during the ARRA State Energy Program period (2010-2012).  Energy savings for components of the Financing Portfolio that support BayREN01 Single Family and BayREN02 Multifamily subprograms have already been integrated into the savings calculations for these subprograms.  This workpaper addresses the energy savings for the BayREN04 Financing Commercial PACE component.
Program Restrictions and Guidelines

Terms and Conditions: Participants must be: Owners of non-residential buildings or facilities in the 9-County Bay Area that pursue an upgrade that results in a minimum energy savings of 15% using a building energy simulation software.  
Technical Description and Programmatic Approach
The BayREN Financing Commercial PACE model is committed to an “open market” model that will also allow property owners to arrange their own financing but which requires that they reach agreement with the  primary mortgage holder on superior position of the PACE lien. The Commercial PACE Program will also independently recruit participating lenders and equity funds, and maintain a current database on Commercial PACE options as part of BayREN’s one-stop Energy Efficiency Programs website.

The Commercial PACE Program will also refine and streamline program administration, sustain project momentum, track results, and improve operational efficiency and scale through web-based processes. A prudent system of audit offsets and recoupable advances—developed from lessons that have emerged from existing programs—will be applied to accelerate awareness of and uptake in the subprogram. A web-based programmatic tool will consolidate, in one resource, coordinated databases that provide:

· A directory of capital providers and contractors (continuously updated)

· An automated project financing clearinghouse

· Web-based energy audit tracking

· Clearinghouse of financing options, including opportunities for cash-positive or cash-neutral project scaling

· Reference database for lenders that will cross- reference other REN program indicators and performance

Further, the Program will deploy a dedicated Commercial PACE Loan Loss Reserve/Debt Service Reserve Fund, as an assurance fund that reduces risk to lenders and translates into lowered interest rates for property owners. Final terms and conditions on open market PACE financing deals will be examined to determine the debt service reserve impact on interest rates. A Commercial PACE LLR/Debt Service Reserve Fund also reduces foreclosure risks to first mortgage holders by providing liquidity support, and promotes acceptance by original mortgage lenders of a superiorly positioned PACE lien.

Given this subprogram design, energy savings were developed based upon the following programmatic requirements and targets. 

Table 1. BayREN Commercial PACE Program Requirements and Targets
	Assumption
	Assumption Value
	Rationale

	Number of Commercial PACE Projects
	75
	Target set by BayREN

	Average Project Cost
	$150,000
	Target set by BayREN

	Required Energy Savings per project
	15%
	Established to provide threshold energy savings


1.2 Analyses, Studies, and Base Cases not included within E3 Inputs

Given the programmatic approach outlined above, BayREN claimed savings are conservatively based upon a programmatic requirement to achieve a minimum of 15% energy savings.  These savings will be delivered by custom measure packages that BayREN believes cannot be anticipated at this time.  Therefore a DEER Differences Analysis has not been prepared for this work paper.  

1.3 Codes & Standards Requirements Analysis

Federal Standards: Because it is a retrofit, this package of measures does not fall under Federal DOE or EPA Energy Regulations.  

1.4 EM&V, Market Potential, and Other Studies
Program evaluation will be conducted in coordination with EM&V activities conducted on behalf of the Commission and PG&E. BayREN members will participate as possible in all data collection and interpretation activities, as directed by the Commission. 

1.5 Base Cases for Savings Estimates: Existing & Above Code
Given the building types to be served by BayREN04 Commercial PACE and the fact that the program will require a 15% energy savings threshold but does not specify a required scope of installed measures, information from the California Commercial End-Use Survey (CEUS)
 and the U.S. Energy Information Administration
 were used to develop the base case energy use assumptions.
BayREN utilized CEUS data specific to the entire PG&E service territory.  This was considered to offer the most reasonable estimate to develop per building energy use due to the wide range of building types and Bay Area locations that might participate in the BayREN Commercial PACE.  
Table 2: Base Case Characteristics
	Assumption
	Assumption Value
	Rationale

	Average Square footage of buildings served
	30000
	BayREN04 Commercial PACE will serve "large scale commercial, industrial, and agricultural buildings and facilities."  The CUES (see source) offers a threshold of 30,000 ft2 for a large office; EIA (see source) cites an average office size of 14,700 ft2


	Average energy use: kWh/ft2
	12.95
	Given the building types to be served by BayREN04 Commercial PACE and the fact that the program will require a 15% energy savings threshold but does not specify a required scope of installed measures, the CUES overview of Energy Usage in the PG&E Electric Service Area is utilized to develop the base case energy use assumptions.

	Based case annual energy use: kWh
	388,500
	

	Average energy use: therms/ft2
	0.29
	

	Based case annual energy use: therms
	8,700
	

	Average energy demand: kW/ft2
	Not available
	


1.6 Base Cases & Measure Effective Useful Lives

The base case for the BayREN Commercial PACE eligible measure packages (i.e. delivering 15% energy savings) assumes no action is taken. The financing upgrade is considered a retrofit. As HVAC are measures commonly included in deeper commercial efficiency upgrades, a conservative EUL of 18 years was chosen for this program.

1.7 Net-to-Gross Ratios for Different Program Strategies 

For BayREN Commercial PACE eligible measures packages (i.e. delivering 15% energy savings), the “NonRes-aAll-mCust-Gas” option was selected for the NTG ratio, which corresponds to an NTG of 0.5.  
Section 2. Calculation Methods

2.1 Electric Energy Savings Estimation Methodologies
Given the methodology outlined above, conservative BayREN Commercial PACE claimed electricity savings were calculated based upon the base case energy usage and the programmatic requirement of 15% energy savings. This was straight percentage was applied to base case electric usage on a per-building basis.  
Table 3: Annual BayREN Electricity Energy Savings per unit
	Assumption
	Assumption Value

	Based case annual energy use: kWh
	388,500

	Required Energy Savings per project
	15%

	Per Project  Annual Savings: kWh
	58,275


2.2. Demand Reduction Estimation Methodologies

BayREN anticipates demand reductions to be offered by BayREN Commercial PACE eligible measures packages (i.e. delivering 15% energy savings), however given the methodology outlined above utilizing data from the CEUS, demand reduction estimates have not been developed at this time, and so have been reported to be zero.  

2.3. Gas Energy Savings Estimation Methodologies

Given the methodology outlined above, conservative BayREN Commercial PACE claimed gas savings were calculated based upon the base case energy usage and the programmatic requirement of 15% energy savings. This was straight percentage was applied to base case gas usage on a per-building basis.  

Table 4: Annual BayREN Gas Energy Savings per unit 
	Assumption
	Assumption Value

	Based case annual energy use: therms
	8,700

	Required Energy Savings per project
	15%

	Per Project  Annual Savings: therms
	1,305


2.4. Combined Energy Savings Estimation Methodologies

Given the methodology outlined above, BayREN Commercial PACE will establish a requirement that eligible measure packages achieve a 15% minimum combined energy savings.   

Section 3. Load Shapes 

Load Shapes are an important part of the life-cycle cost analysis of any energy efficiency program portfolio.  The net benefits associated with a measure are based on the amount of energy saved and the avoided cost per unit of energy saved.  For electricity, the avoided cost varies hourly over an entire year.  Thus, the net benefits calculation for a measure requires both the total annual energy savings (kWh) of the measure and the distribution of that savings over the year.  The distribution of savings over the year is represented by the measure’s load shape.  The measure’s load shape indicates what fraction of annual energy savings occurs in each time period of the year.  An hourly load shape indicates what fraction of annual savings occurs for each hour of the year.  A Time-of-Use (TOU) load shape indicates what fraction occurs within five or six broad time-of-use periods, typically defined by a specific utility rate tariff.  Formally, a load shape is a set of fractions summing to unity, one fraction for each hour or for each TOU period.  Multiplying the measure load shape with the hourly avoided cost stream determines the average avoided cost per kWh for use in the life cycle cost analysis that determines a measure’s Total Resource Cost (TRC) benefit.

3.1 Base Case Load Shapes

Given the methodology outlined above, the base case load shape was assumed to follow a typical commercial HVAC end-use load shape. 
3.2 Measure Load Shapes

For purposes of the net benefits estimates in the E3 calculator, what is required is the load shape XE "load shape"  that ideally represents the difference between the base equipment and the installed energy efficiency measure.  This difference load profile is what is called the Measure Load Shape and would be the preferred load shape for use in the net benefits calculations.  

Given the methodology outlined above, the measure load shape for the BayREN Commercial PACE has been set to the commercial market sector and the Commercial HVAC end-use. 
Table 5: BayREN Commercial PACE Electric End Use Shape
	Measure Name
	Target sector
	Measure Electric End Use Shape

	BayREN04_Commercial PACE
	COMMERCIAL
	3 = Commercial HVAC


Section 4. Base Case & Measure Costs

4.1 Base Case(s) Costs

In the base case, no action is taken and therefore the cost is zero.

4.2 Measure Costs

Based upon BayREN program targets, the gross measure cost (i.e. the cost of a custom measure package that delivers the required minimum of 15% energy savings) is assumed to be $150,000.
  
4.3 Incremental & Full Measure Costs

Because the base case cost is zero, the incremental and full measure costs are the same: $150,000.
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