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Total Resource Cost Test1 
Definition  
The Total Resource Cost Test measures the net costs of a demand-side management 
program as a resource option based on the total costs of the program, including both the 
participants' and the utility's costs. 
 
The test is applicable to conservation, load management, and fuel substitution programs. 
For fuel substitution programs, the test measures the net effect of the impacts from the 
fuel not chosen versus the impacts from the fuel that is chosen as a result of the program. 
TRC test results for fuel substitution programs should be viewed as a measure of the 
economic efficiency implications of the total energy supply system (gas and electric). 
 
A variant on the TRC test is the Societal Test. The Societal Test differs from the TRC test 
in that it includes the effects of externalities (e.g.,, environmental, national security), 
excludes tax credit benefits, and uses a different (societal) discount rate. 
 
Benefits and Costs: This test represents the combination of the effects of a program on 
both the customers participating and those not participating in a program. In a sense, it is 
the summation of the benefit and cost terms in the Participant and the Ratepayer Impact 
Measure tests, where the revenue (bill) change and the incentive terms intuitively cancel 
(except for the differences in net and gross savings). 
 
The benefits calculated in the Total Resource Cost Test are the avoided supply costs, the 
reduction in transmission, distribution, generation, and capacity costs valued at marginal 
cost for the periods when there is a load reduction. The avoided supply costs should be 
calculated using net program savings, savings net of changes in energy use that would 
have happened in the absence of the program. For fuel substitution programs, benefits 
include the avoided device costs and avoided supply costs for the energy, using 
equipment not chosen by the program participant. 
 
The costs in this test are the program costs paid by both the utility and the participants 
plus the increase in supply costs for the periods in which load is increased. Thus all 

                                                 
1 This test was previously called the All Ratepayers Test 



equipment costs, installation, operation and maintenance, cost of removal (less salvage 
value), and administration costs, no matter who pays for them, are included in this test. 
Any tax credits are considered a reduction to costs in this test. For fuel substitution 
programs, the costs also include the increase in supply costs for the utility providing the 
fuel that is chosen as a result of the program. 



How the Results Can be Expressed 
The results of the Total Resource Cost Test can be expressed in several forms: as a net 
present value, a benefit-cost ratio, or as a levelized cost. The net present value is the 
primary unit of measurement for this test. Secondary means of expressing TRC test 
results are a benefit-cost ratio and levelized costs. The Societal Test expressed in terms of 
net present value, a benefit-cost ratio, or levelized costs is also considered a secondary 
means of expressing results. Levelized costs as a unit of measurement are inapplicable for 
fuel substitution programs, since these programs represent the net change of alternative 
fuels which are measured in different physical units (e.g.,, kWh or therms). Levelized 
costs are also not applicable for load building programs. 

 
Net present value (NPVTRC) is the discounted value of the net benefits to this test over a 
specified period of time.  NPVTRC is a measure of the change in the total resource costs 
due to the program. A net present value above zero indicates that the program is a less 
expensive resource than the supply option upon which the marginal costs are based. 
 
The benefit-cost ratio (BCRTRC) is the ratio of the discounted total benefits of the 
program to the discounted total costs over some specified time period. It gives an 
indication of the rate of return of this program to the utility and its ratepayers. A benefit-
cost ratio above one indicates that the program is beneficial to the utility and its 
ratepayers on a total resource cost basis.   
 
The levelized cost is a measure of the total costs of the program in a form that is 
sometimes used to estimate costs of utility-owned supply additions. It presents the total 
costs of the program to the utility and its ratepayers on a per kilowatt, per kilowatt hour, 
or per therm basis levelized over the life of the program. 
 
The Societal Test is structurally similar to the Total Resource Cost Test. It goes beyond 
the TRC test in that it attempts to quantify the change in the total resource costs to society 
as a whole rather than to only the service territory (the utility and its ratepayers). In 
taking society's perspective, the Societal Test utilizes essentially the same input variables 
as the TRC Test, but they are defined with a broader societal point of view. More 
specifically, the Societal Test differs from the TRC Test in at least one of five ways. 
First, the Societal Test may use higher marginal costs than the TRC test if a utility faces 
marginal costs that are lower than other utilities in the state or than its out-of-state 
suppliers. Marginal costs used in the Societal Test would reflect the cost to society of the 
more expensive alternative resources. Second, tax credits are treated as a transfer 
payment in the Societal Test, and thus are left out. Third, in the case of capital 
expenditures, interest payments are considered a transfer payment since society actually 
expends the resources in the first year. Therefore, capital costs enter the calculations in 
the year in which they occur. Fourth, a societal discount rate should be used2. Finally, 
Marginal costs used in the Societal Test would also contain externality costs of power 
generation not captured by the market system. An illustrative and by no means exhaustive 
                                                 
2 Many economists have pointed out that use of a market discount rate in social cost-benefit analysis undervalues the interests of future generations. Yet if a market 

discount rate is not used, comparisons with alternative investments are difficult to make. 



list of ‘externalities and their components’ is given below (Refer to the Limitations 
section for elaboration.) These values are also referred to as ‘adders’ designed to capture 
or internalize such externalities. The list of potential adders would include for example:  
 
1. The benefit of avoided environmental damage: The CPUC policy specifies two 

‘adders’ to internalize environmental externalities, one for electricity use and one for 
natural gas use.  Both are statewide average values.  These adders are intended to help 
distinguish between cost-effective and non cost-effective energy-efficiency programs.  
They apply to an average supply mix and would not be useful in distinguishing 
among competing supply options. The CPUC electricity environmental adder is 
intended to account for the environmental damage from air pollutant emissions from 
power plants. The CPUC-adopted adder is intended to cover the human and material 
damage from sulfur oxides (SOX), nitrogen oxides (NOX), volatile organic 
compounds (VOC, sometimes called reactive organic gases or ROG), particulate 
matter at or below 10 micron diameter (PM10), and carbon.  The adder for natural gas 
is intended to account for air pollutant emissions from the direct combustion of the 
gas.  In the CPUC policy guidance, the adders are included in the tabulation of the 
benefits of energy efficiency programs.  They represent reduced environmental 
damage from displaced electricity generation and avoided gas combustion. The 
environmental damage is the result of the net change in pollutant emissions in the air 
basins, or regions, in which there is an impact.  This change is the result of direct 
changes in powerplant or natural gas combustion emission resulting from the 
efficiency measures, and changes in emissions from other sources, that result from 
those direct changes in emissions. 

 
2. The benefit of avoided transmission and distribution costs – energy efficiency 

measures that reduce the growth in peak demand would decrease the required rate of 
expansion to the transmission and distribution network, eliminating costs of 
constructing and maintaining new or upgraded lines.  

 
3. The benefit of avoided generation costs – energy efficiency measures reduce 

consumption and hence avoid the need for generation. This would include avoided 
energy costs, capacity costs and T&D line  

 
4. The benefit of increased system reliability: The reductions in demand and peak loads 

from customers opting for self generation, provide reliability benefits to the 
distribution system in the forms of:  
a. Avoided costs of supply disruptions 
b. Benefits to the economy of damage and control costs avoided by customers and 

industries in the digital economy that need greater than 99.9 level of reliable 
electricity service from the central grid  

c. Marginally decreased System Operator’s costs to maintain a percentage reserve of 
electricity supply above the instantaneous demand  

d. Benefits to customers and the public of avoiding blackouts.   



5. Non-energy benefits: Non-energy benefits might include a range of program-specific 
benefits such as saved water in energy-efficient washing machines or self generation 
units, reduced waste streams from an energy-efficient industrial process, etc.  

 
6. Non-energy benefits for low income programs: The low income programs are social 

programs which have a separate list of benefits included in what is known as the ‘low 
income public purpose test’. This test and the sepcific benefits associated with this 
test are outside the scope of this manual.  

 
7. Benefits of fuel diversity include considerations of the risks of supply disruption, the 

effects of price volatility, and the avoided costs of risk exposure and risk 
management. 

 
 


