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ABSTRACT 

On October 15, 1987, Wisconsin. Power and Light Company (WPL) tlled its 
tirst integrated resource plan with the Public Service Commission ot 
Wisconsin. Included in that integrated plan was 171 MWs ot savings due to 
customer demand-side management programs. The greatest contribution to 
overall demand-side management impacts was 82 HW' s ot savings trom a 
commercial/industrial shared savings program. Also, 1.2 MWs ot demand-side 
management impacts were included trom an agricultural shared savings 
program. 

Bright Ideas tor Business is WPL's commercial/industrial shared savings 
program. The Milkhouse Heat Exchanger Guaranteed Savings Plan is WPL' s 
shared savings program in the agricultural secto~. During the past year, 
these energy services were piloted in WPL's service territory. The purpose 
ot the pilot programs was to determine the acceptance and ettectiveness ot 
the shared savings concept prior to companywide implementation. 

An evaluation of both the process and impact ot the programs has been 
completed. The design and results ot the impact evaluation, in particular, 
the economic analysis, will be reported in this paper. Results indicate 
these programs are cost-ettective. Also, this paper will compare program 
results to date with planning assumptions used in WPL's integrated planning 
process. 
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In 1987 Wisconsin Power and Light Company (WPL) implemented two pilot 
energy efficiency shared savings services; Bright Ideas for Business (BIB) 
in the commercial/industrial sector and the Hilkhouse Heat Exchanger 
Guaranteed Savings Plan (HHEGSP) in the agricultural sector. Both energy 
services (or programs) are part of WPL 's Integrated Plan, which identified 
171 HWs of program induced demand savings by the year 2006 (BIB is 
forecasted to contribute 82 HWs and HHEGSP 1.2 HWs). As part of the state 
legislated Advance Plan process, this twen ty-year plan was flled with the 
Public Service Commission of Wisconsin on October 15, 1987. 

Evaluations of demand-side management programs are important not only 
for near-term program planning and implementation needs but increasingly so 
for long-term integrated planning needs. Process and impact evaluations 
have been completed for both programs. The design and re sul ts of the 
economic analysis will be reported in this paper. Results to date indicate 
that these programs are cost effeetive. Comparisons of program results with 
planning assumptions used in WPL's integrated planning process will be made. 

PROGRAM DESCRIPTIOI 

The overall goal of both programs is to motivate custamers to implement 
cost-effective energy efficient technologies through a shared savings 
financial mechanism. Objectives of the pilot programs, which ran from April 
- December 1987, were to identify what needed to be modified in the programs 
prior to companywide expansion, to determine the future market potential for 
energy efficiency services in the commercial/industrial and agricultural 
sectors and to determine the appropriate timing to introduce additional 
energy efficient technologies through this or other marketing mechanisms. 
Additionally, to determine impacts of these programs and to determine if 
they are cost-effective. 

Br1ght Ideas tor Business 

The Bright Ideas for Business (BIB) program is a complete energy 
service program designed to identify, coordinate, and finance energy 
efficiency projects in the comme'rcial and industrial sectors. Through the 
program WPL will plan, finance and oversee the installation of energy 
efficiency improvements in WPL' s customers facili ties. As of December 31, 
1987, nine customers had signed Bright Ideas for Business contracts. The 
program was piloted in 3 of WPL's 14 districts. In Harch 1988 the program 
was expanded companywide. 
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Ini tially, the program offered shared sav1ngs financing for energy 
efficient lighting and motor technologies • As the program developed, 
additional technologies where added. Participating custaners receive an 
energy analysis that determines the energy and demand savings for energy 
efficiency options appropriate to their business, the capital and labor 
costs of installing the efficient equipment and the maximum amount that WPL 
can cost-effectively invest in the project while meeting a three, four or 
five year payback criteria for the customer. 

A WPL representative reviews the result of the energy analysis with the 
customer. If the customer chooses to participate, WPL arranges for the 
installation of the equipment through local contractors and suppliers. WPL 
pays all up front costs, with the customer repaying these costs plus an 
administrative fee over a three, four, or five year contract periode The 
current shared savings fee is the prime interest rate plus 2 percent for 
tho se customers that have le ss than $35 mlllion annually in product sales 
and the project costs less than $500,000. For customers larger than this 
the shared savings fee is 16.19%. 

M1lkhouse Beat bobaDger GuaraIlteed Say1Dp plan 

The Milkhouse Heat Exchanger Guaranteed Sav:ings Plan (MHEGSP) is an 
energy service program designed to encourage energy efficiency in the 
agricultural sector through the installation of heat recovery systems. 
Through the program, qualitying WPL dairy farm customers will be able to 
purehase a heat exchanger with no money down and pay for the purchased 
equipment with a portion of the resulting energy savings over a four or five 
year periode As of December 31, 1987, 81 customers had installed milkhouse 
heat exchangers through the pilot program. This program was piloted in 6 of 
WPL's 14 districts. In March 1988 the program was expanded companywide. 

An objective of this energy service program is to enhance relations 
with trade allies in addition to encouraging efficient use of electricity on 
the farm. In the future, WPL plans to include additional energy efficient 
farm technologies in the program. 

The mllkhouse heat exchanger technology was chosen for the pilot 
program because this technology has been field tested, showing a reduction 
of 60 to 80% in water heating costs. In the pilot phase of the program, 
through premetering a customer's water heater, the trade ally (farm 
equipment dealer) determines energy currently used in water heating. Us ing 
this information plus milk production data, WPL is able to determine if the 
installation of a heat exchanger will meet a four or five year payback 
criteria. 

6.131 



MCKELLAR ET AL. 

BVJLUATIOR GOALS JIll) OBJECTIVES 

WPL 's pilot evaluations are designed to obtain information needed for 
the anticipated expansion of the pilot programs to tull-scale, companywide 
programs. The primary goals of these evaluation projects are to assess the 
potential impacts of a program (impact evaluation), and to identifY ways to 
improve a program's design and implementation (formative evaluation). 
Specific evaluation objectives are: 

1. Determine the energy savings, participation rate and 
cost-effectiveness of the program. 

2. Determine the customer decision making processes with regard to 
participation in and satisfaction with the energy service program. 

3. Analyze the program's acceptance among field staff and trade ally 
groups. 

4. Evaluate the potential for expanding the program systemwide, and 
to other technologies. 

STUDY DESIGR 

By December 31, 1987, nine Bright Ideas for Business custaners and 81 
Milkhouse Heat Exchanger Guaranteed Savings Plan customers had signed 
contracts. This difference in sample size affected the evaluation design. 

To evaluate the cost-effectiveness of the BIB program and MHEGSP, two 
approaches were followed. For the MHEGSP, the analysis was done on a 
program basis; and, for BIB program, the analysis was done on a case-by-case 
basis. With only one technology, the number of participants (81) in the 
MHEGSP was larger than the BIB program. 

The case by case analysis was done on the BIB program for two mam 
reasons: 

1. The number of customers who had actually signed a Bright Ideas for 
Business contract as of December 31, 1987 was relatively small 
compared to the original projections of program participation. 
(The original projection was 50 to 80 customers). 

2. The projects which were completed, although most addressed the 
l1ghting end-use, were specific to a customer' s business and 
operating procedures. 
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Data were collected from several sourees for the BIB economic 
analysis. WPL maintains a separate file for each BIB customer. In that 
file is information pertinent to the economic analysis: customer historical 
energy and demand usage patterns, engineering estimates of the energy and 
demand savings and hardware lives, project capital costs, and engineering 
consulting fees for the customer's energy analysis. Program administrative 
costs were developed from a number of sourees including WPL' s accounting 
system and field staff estimates of time spent on specific projects. 

For the MHEGSP, WPL' s accounting system was used to make projections 
for administrative costs. Energy savings were an average of the actual 
estimates made from metering the installa ti on before and af ter installa ti on 
of the heat exchanger. Dealers and manufacturers provided information on 
expected hardware lives. Sales slips, collected as part of the program's 
administrative process, were used to determine the average cost of a heat 
exchanger. Qualitative Choice Analysis was used to determine the free-rider 
component (8%). 

FlWIEVORI: FOR ICOROMIe JIIALYSZS AT VPL 

The definitions, viewpoints and procedures used in this economic 
analysis are those which WPL has developed through its integrated planning 
effort. WPL developed this framework in conjuncti~n with the other Eastern 
Wisconsin Utilities (EWU). The!WU is made up of Madison Gas & Electric 
Company, Wisconsin Electric Power Company, Wisconsin Power and Light Company 
and Wisconsin Public Service Corporation. 

This economic framework identifies the benefits and costs of a program 
from several different viewpoints • WPL uses the following viewpoint 
definitions in its integrated planning analysis: 

Participant -- A customer who participates in a demand-side 
management program. 

Non-participant -- Utility customers not involved in demand-side 
management programs. 

Utility Revenue -- Traditional calculation of the utility revenue 
Requirement required to support a utility project. 

Total Cost -- The total costs and benefits of a project or program 
to all customers a utility serves. 

For each viewpoint there are different benefit and cost components 
(refer to table I). In addition to the alternative viewpoints, several 
economic tests can be calculated "to summarize the benefits and show the 
relationship of the benefits to the costs. The various viewpoints and 
associated economic tests are illustrated below. 
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Participant 

Non-participant 

Utility Revenue 
Requirement 

Total Cost 

EconCllio Test 

Simple payback 

Benefit/Cost ratio 

Benefit/Cost ratio 

Benefit/Cost ratio 
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Thresbold 

Less than 10 yrs 

None 

Grea ter than or 
equal to 1.0 

Greater than or 
equal to 1.0 

WPL staff from Supply Planning and Analysis and from Electric Marketing 
and Customer Service have developed a model and set of procedures for 
screening energy efficiency projects/programs. The model employed for 
recording input assumptions and calculating tests for each viewpoint is 
cal led the Integrated Planning Evaluation Program (IPEP). The IPEP model 
was us ed to perform the economic tests of the Bright Ideas for Business 
pilot program. 

The determination of a program's and/or a project's co st effectiveness 
is done from the Total Cost and the Utility Revenue Requirements viewpoints 
using the benefit/cost ratio test. Options that have a benefit/cost ratio 
of one or greater for both the Total Cost and the Utility Revenue 
Requirements viewpoints are considered to be cost-effective demand-side 
management options. 

ARALYSJ:S AID RBSULTS 

UtllitJ' Reyenue Requireaents YievpoiDt 

The Utility Revenue Requirement v iewpoin t is the traditional 
calculation of the utility revenue required to support a project. This 
viewpoint considers the direct costs and benefits of a project to WPL. 
Utility costs include utility capital and O&M as well as any rebates or 
incentives paid. For the BIB and MHEGSP programs, costs include the capita! 
carrying cost associated with the investment in the customers facility as 
well as administrative costs such as WPL representative incentives, 
engineering consulting fees, general office support, etc. Utility benefits 
include ruel savings, plant investment savings (generation, transmission and 
distribution capacity credits) and shared savings receipts. 

The Utility Revenue Requirement benefit/cost ratio indicates whether or 
not the utili ties total rev~nue requirements will increase or decrease 
because of a program. This calculation is simply the net present value of 
the benefits received by the utility divided by the net present value of the 
costs incurred by the utility. If the Utility Revenue Requirement 
benefit/cost ratio is greater than one (less than one) the total utility 
revenue requirements will decrease (increase) as a result of the project. 
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All of the projects in the BIB program and the MHEGSP have a Utility 
Revenue Requirement benefit/cost ratio greater than one and therefore result 
in a decrease in tota1 utility revenue requirements (refer to tables II and 
III). 

Total Cost ViewpoiDt 

The Tota1 Cost viewpoint inc1udes the tota1 costs and benefits of a 
project or program to all customers a utility serves; in effect, the Tota1 
Co st viewpoint is the sum of the participant and non-participant 
viewpoints. Cost components inc1ude the dir~ct costs and benefits of a 
project to participants and non-participants. Participant costs inc1ude the 
direct costs incurred by the participant as aresultof the project. 
Examp1es of the costs to participants inc1ude shared savings payments, 
increased O&M expenses, etc. Non-participant costs inc1ude the costs 
incurred by the utility (see Utility Revenue Requirements viewpoint above) 
inc1uding the revenue impact of the project. 

Benefit components in the Tota1 Cost viewpoint inc1ude the direct 
benefits of a project to participants and non-participants. Participant 
benefits inc1ude the electric bill reduction a participant rea1izes because 
of a project as we11 as any other rue1 savings. Non-participant benefits 
are synonymous with the benefits received by the utility (see Utility 
Revenue Requirements viewpoint above). 

The Tota1 Co st benefit/cost ratio indicates whether or not a program or 
project undertaken by the utility is cost-effective from the viewpoint of 
all WPL customers. This ca1cu1ation is simp1y the net present va1ue of the 
benefits received by participants and non-participants divided by the net 
present va1ue of the costs incurred by participants and non-participants. 
If the Tota1 Cost benefit/cost ratio is greater than one (less than one) the 
project or program is cost-effective (not cost-effective) from the viewpoint 
of all WPL customers. 

All the BIB projects, which had signed contracts as of December 31, 
1987, had a Tota1 Cost benefit/cost ratio greater than or equa1 to one. The 
nine BIB projects, and their corresponding Tota1 Cost and Utility Revenue 
Requirements benefit/cost ratios, are i11ustrated in Tab1e II. For the 
MHEGSP, the Tota1 Cost benefit/cost ratio was le ss than 1.00 (refer to tab1e 
III). This resu1t was due to a re1ative1y 10w market potentia1 of 
approximate1y 1,300 installa tions over a 5 year period. Also, the 8% 
free-rider component, determined through Qua1itative Choice Ana1ysis, serves 
to decrease the benefits of the program. However, despite both of these 
1imi tations the Tota1 Cost benefit/cost ratio was close enough to 1.00 to 
warrant the expansion of the program company wide. 
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prosraa Besults vs. Planning 18su.ptions 

Another component of the evaluation process is to compare program 
results to planning assumptions. Given the participation rate, this can be 
done only for the MHEGSP at this time. Table 3 compares program results to 
planning assumptions. Overall, the comparison of planning assumptions to 
program results are similar. Individual assumptions differ most for 
administrative costs and hardware life of the equipment. Administrative 
costs were under forecast in the planning process and the hardware life of 
the equipment was over stated. Administrative costs were calculated from 
WPL 's project/activity accounting system and the hardware life was changed 
from 15 to 10 years based on trade ally feedback. These econanic results 
have been incorporated into the planning process. 

A similar comparison of program results to planning assumptions will be 
performed on the BIB program when a adequate sample size is available. 

IMPLICATIOIS FOB FUTURE BYALUATIOIS 

Both programs have been modified to incorporate findings in the 
formative and impact evaluations. These modifications, combined with the 
effect of spreading fixed program costs over more participating custaners, 
should help to ensure the continued cost-effectiveness of the programs as 
they are offered on a companywide basis. 

Two evaluation plans that started with similar designs for econanic 
analysis had to be modified due to sample size. For a complicated program, 
suoh as BIB, where sample si zes are small in the early months, a 
oase-by-oase analysis is appropriate and provides important information to 
program staff. A program analysis, suoh as the MHEGSP, will be oompleted on 
the BIB program at a future date when the sample size is appropriate. 
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Table II. Project benetit/cost ratios 
Brigbt Ideas tor Business 

Utility 
Bright Ideas Total Cost Rev. Req. 

Customer benefit/cost benefit/cost 

A 1.11 2.19 

B 1.24 2.90 

C 1.48 5.48 

D 1.19 2.63 

E 1.34 4.03 

F 1.16 2.93 

G 1.00 2.10 

H 1.18 2.91 

I 1.39 1.02 

Table III. ~ beDetit/cost ratios 
Milkbouse Beat EmbaDger Guaranteed SayiDgs Plan 

Total Cost 
benefit/cost 

0.93 

Utility 
Rev. Req. 

benefit/cost 

1.77 
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Tabla IV. prosru Haults YS. Plannf• bsu.ptiona 
Milkhouae Beat IxcbaDger Guaranteecl SariDga plan 

Planning Program 
Assumptions Results 

Administrative Costs 
one-time $50,000 $36,000 
annual $50,000 $119,000 

Program Life 3 yrs 5 yrs 

Possible Installations 500· 1313· 

Hardware Life 15 yrs 10 yrs 

kWh savings per 1,100/yr 9,000/yr 
installation 

Utility Capital Cost $1,500 $1,425 
per installation 

• - estimated by Agrioultural staff working group 

•• - estimated through Qualitative Choioe Modeling 
65.1~ partioipation with program 
8.0~ partioipation without program 
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