Cost Effectiveness Test for Amendments to the Florida Energy Efficiency Code for Building Construction (the Code)
The following are the criteria for the cost-effective test which shall be used to determine whether proposed increases in energy efficiency to residential and commercial buildings as defined in Section 13-101 of the Code result in a positive net financial impact:

(I)  
Energy Analysis Methodology:

The energy analysis necessary to determine energy savings for Energy Conservation Measures (ECMs) for residential and commercial buildings shall be conducted using the Energy Gauge published by the Florida Solar Energy Center.  The analysis shall be conducted for both single EMCs and packages of ECMs.  Each ECM shall be evaluated for cost effectiveness based on calculation of energy savings it provides when modeled with a package of ECMs that all together achieve the target percent efficiency improvement as established by law for the given Code edition.  
(II) 
Economic Analysis Assumptions:  

The following economic assumptions shall be used in conducting the cost-effective analysis for residential and commercial buildings:
(1)  
The cost of an ECM shall be the full, installed incremental cost of improvements.   The incremental cost shall be equal to the difference between the baseline measure cost and the improved measure cost unencumbered by any federal tax credits, utility incentives or state rebates, with an option to consider encumbering utility incentives.
(2) 
Study life period.  The economic analysis shall be conducted using cash flow analysis over a 30-year study period.
 (3) 
ECM service life.  The economic evaluation shall be conducted using the appropriate service lives of the measures.
(4) 
Mortgage Parameter values: 

(a)
Mortgage interest rate for residential buildings shall be the greater of the most recent 5-year average and 10-year average simple interest rate for fixed rate, 30-year mortgages computed from the Primary Mortgage Market Survey (PMMS) as reported by Freddie Mac.   The residential mortgage down payment rate shall be 10%.
(b)
Mortgage interest rate for commercial buildings shall be the greater of the most recent 5-year average and 10-year average simple interest rate for fixed rate, 30-year mortgages computed from the Primary Mortgage Market Survey (PMMS) as reported by Freddie Mac plus 2%.  The commercial buildings mortgage down payment rate shall be 20%.

(5) 
Annual rate parameter values.

(a)
The General inflation rate shall be the greater of the most recent 5-year and 10-year Annual Compound Inflation Rate (ACIR) computed from the annual average Consumer Price Index (CPI) as reported by the U.S. Bureau of Labor Statistics.  ACIR shall be calculated as follows: 
ACIR = [(ending value) / (starting value)] ^ {1.0 / [(ending year) – (starting year)]} – 1.0. 
(b)
The Discount rate shall be general inflation rate plus 2%.



     (c)
The Fuel escalation rate shall be the greater of 5-year and 10-year





ACIR computed from revenue-based prices as reported by





Florida Public Service Commission minus the general inflation





rate.  ACIR shall be calculated as follows: 
ACIR = [(ending value) / (starting value)] ^ {1.0 / [(ending year)  – (starting year)]} – 1.0. 


     (d)
The baseline electricity and natural gas prices used in the analysis shall be as follows: 




(1) 
For residential buildings, the statewide, revenue-based average residential price for the most recent available 12 months as provided by the Florida Public Service Commission shall be used; and





(2) 
For commercial buildings, the statewide, revenue-based average commercial price for the most recent available 12 months as provided by the Florida Public Service Commission shall be used

   (6)
      The present value cash flow streams of the benefits and costs for ECMs and packages of ECMs shall be calculated as follows:



      (a)

Benefits – the annual present value benefits cash flow stream shall be calculated as follows:





(i)
The present value of the energy cost savings for years 1 through 30 with energy savings determined in accordance with clause (I) multiplied by the baseline electricity and natural gas prices as specified by clause (II)(5)(d), escalated at the general inflation rate plus the fuel escalation rate, calculated as follows:  
PV Energy Cost Savings = {[(Annual Energy Savings) * (Baseline Fuel Cost)] * [(General Inflation Rate) + (Fuel Escalation Rate)] ^Year} / [(Discount Rate) ^Year].




(ii)
The present value of any salvage value, applied in the 30th year of the study period, for ECMs that have been replaced during the study period and for which the service life of the replacement has not been reached by the end of the 30th year.  Salvage value shall be calculated as follows:  
PV Salvage Value = [(ECM final replacement cost) * (remaining ECM life) / (full ECM service life)] / [(1+Discount Rate) ^30].


      (b)

Costs – the annual present value cost cash flow stream be calculated as follows:





(i)
The down payment cost applied in year 0, calculated as the full cost of the improvements (ECMs) as specified in clause (II)(1) multiplied by the down payment rate as specified in clause (II)(4)(a) for residential buildings or as specified in clause (II)(4)(b), whichever is appropriate. 





(ii)
The annual mortgage payment on the balance of the ECM costs after the down payment has be subtracted for years 1 through 30, as calculated at the mortgage rate specified by clause (II)(4)(a) for residential buildings or as specified by clause (II)(4)(b) for commercial buildings.




(iii)
For all ECMs with service lives less than 30 years, replacement costs shall be applied to the annual cost cash flow stream. Excepting the 30th year of the study period, replacement costs shall be applied during each year for which ECM end of life has been reached.   Replacement cost shall be the original ECM cost inflated at the general inflation rate, calculated as follows: 

Replacement Cost = (Original ECM Cost)*(1+General Inflation Rate) ^ (Replacement Year). 





(iv)
Where incremental maintenance costs exist, they shall be incorporated into the annual cost cash flow stream during the year(s) the maintenance costs occur.  All such maintenance costs shall be inflated at the General Inflation Rate over the study period and calculated as follows:
Maintenance Cost = (Base Maintenance Cost) * (1 + General Inflation Rate) ^ (Maintenance Year)





(v)
For years 1 through 30, the above annual costs shall be summed and this summation shall be brought to its present value by discounting at the rate specified in clause (II)(5)(b), calculated as follows:  
Annual Present Value Cost = [(Mortgage Cost) + (Replacement Cost) + (Maintenance Cost)] / [(1+ Discount Rate) ^Year].

(7)
The Present Value Benefit-to-Cost (PVBC) Ratio shall be calculated as the sum of the annual present value benefits for years 1 through 30 divided by the sum of the annual present value costs for years 0 through 30.
(III)
Economic Indicators of Cost Effectiveness:
The following economic indicators shall be used to determine whether the cost-effective test results in a “positive net financial impact”:  

(1)  
Present Value Benefit-to-Cost Ratio (PVBC).  A value of 1.0 or greater shall



be used for present value cost-to-benefit ratio (PVCB);

(2)
Internal Rate of Return (IRR).  
A value equal to 8% shall be used for IRR on investments for residential and a value equal to 7% shall be used for IRR on investments for commercial.

(3)
Levelized Cost of Conserved Energy (LCCE).  


(a)
For residential applications, a value equal to the statewide 



residential revenue-based retail cost of electricity adjusted at the fuel 




escalation rate over one-half of the life of the measure (yields average over the measure life) shall be used for LCCE. 


(b)
For commercial applications, a value equal to the statewide 



commercial revenue-based retail cost of electricity adjusted at the fuel 




escalation rate over one-half of the life of the measure (yields average over the measure life) shall be used for LCCE
  (IV)

Evaluation Methodology for Measures and Packages of 



Measures:

The ECM and packages of ECMs shall be evaluated as follows:


(1)
Multiple packages of ECMs shall be created that result in the target percentage efficiency increase for each Code cycle update (20, 30, 40 and 50%) based on comparison to the 2007 Code (without the 2009 supplement).


(2)
Each ECM shall be evaluated using cost effectiveness indicators (PVBC, IRR, LCCE), within their specific package of ECMs.  PVBC shall be considered the primary measure with IRR and LCEE used as measures for illustration and communication of individual ECMs and packages of ECMs comparative economic viability.


(3)
Validation of the cost effectiveness of the Code changes shall mean that a number of ECM packages evaluated to comply with the statutory percent energy efficiency increase requirements have a greater benefit than cost as measured in present value dollars.

(V)
Definitions:

Benefit-to-Cost Ratio: The sum of the present value of the benefits from an investment divided by the sum of the present value of the costs of the investment.

Consumer:  A class of economic system participant that makes no distinction between the owner of the building and the utility rate payer.

Discount rate: The periodic compound interest rate at which future cash flow streams are discounted back to their present value (PV). 

Energy Conservation Measure (ECM): An improvement to a building, a building system or a building component that is intended to reduce building energy consumption.

Fuel Escalation Rate: The periodic rate at which the price of fuel increases minus the General Inflation Rate. 

General Inflation Rate: The periodic rate at which general consumer prices increase. 

Internal Rate of Return (IRR): The discount rate at which the Net Present Value of an investment exactly equals zero. IRR is also sometimes referred to as return on investment or ROI.
Levelized Cost of Conserved Energy (LCCE): The Levelized Cost of an energy conservation investment divided by the annual energy savings produced by the investment.

Present Value (PV): The worth of a future cash flow in today’s dollars as calculated using the Discount Rate.
