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EXECUTIVE SUMMARY

This executive brief provides a summary of the following topics:

• Purpose of the report,

• Method, and

• Summary of findings.

PURPOSE OF THE REPORT

This report contributes to the discussion of the economic impacts of Focus on Energy,
by concentrating on the localized economic impacts of the statewide program. In the
first report, Interim Economic Impacts Report, issued in March of 2003, the statewide
economic impacts from program activity stimulated the creation of 582 jobs and an additional
$11 million in business activity. This report also presented the impacts generated by each
program. Industry and job specific impacts were presented in the March 2004 report,
Economic Policy Analysis, which also included discussions of the variable participation,
energy savings rates, and the assistance of program allies in urban, semirural, and rural
counties of Wisconsin. This report revealed a slightly higher rate of participation and energy
savings in urban areas and a significantly larger portion of energy savings resulting from the
assistance of urban trade allies. The differences between urban and rural counties suggested
that the economic impacts achieved through Focus on Energy do vary within the state, but
the differences are not captured in a statewide economic impact model.

Since promoting rural economic development is one objective of Wisconsin’s Focus
on Energy Program, a better understanding of the nature of economic impacts in rural
counties was warranted. In addition, the comparison of economic impacts in rural versus
urban counties is intended to contribute to the debate of how to allocate public benefits
resources to meet multiple program goals as well as identify inequities that may exist in the
realization of economic benefits in rural versus urban counties in the state.

The objective of this report is to better understand Focus and its relative impact on
rural economies and concentrates on the following research questions:

• How has Focus on Energy impacted rural economies to date?

This question is addressed through case study evaluation of the local economic impacts from
energy bill savings and implementation in three nonmetropolitan Wisconsin counties: Clark,
Green, and Polk. These three counties do not constitute a statistically representative sample
of counties participating in Focus on Energy, but were chosen based on their demographic
similarity with other Wisconsin counties. They also demonstrate a similar economic structure
to other counties in their demographic group, which is a major determinant for the energy
intensity of a region. These counties are illustrative of the possible economic impacts of
Focus on Energy in rural counties, because they achieved the greatest energy savings for
their county classification group. Given the nascent stage of the program, counties with
substantial savings had to be used ensure the impacts were detectable within the model.
[See section III-A for model results and section II-B for a discussion of county selection.]
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• What are the potential economic impacts in rural counties?

The achieved savings to date likely represent only a small portion of the possible energy
savings and the potential economic impacts of improved energy efficiency in these counties.
Consequently, this question is addressed to evaluate the impact of continued activity in these
counties. The potential economic impacts of energy bill savings are modeled based on
existing employment by industry and the energy intensity per employee in these same three
counties. It was assumed, based on available literature and an evaluation of the achieved
savings, that these counties could eventually achieve annual energy savings equivalent to 5%
of their current energy consumption. [See Section III-B for results, and Appendix A for more
information on the assumptions.]

• How do these realized and potential impacts in rural counties compare to an
urban county?

This question was addressed in two parts:

1. What differences in the nature of economic impacts represent policy trade
offs for improving energy efficiency in urban versus rural counties?

Given differences in economic structure, improving energy efficiency in urban and rural
counties may present various policy trade offs. These differences were evaluated in terms of
the change in the overall economy, the types of industry that were affected and the rate of
impacts in three rural counties and the urban county, Outagamie.1 The impacts of achieved
energy savings including energy bill savings and implementation were compared as well as
the potential impacts of energy bill savings. [See Sections III-A and B for results.]

2. Does the program demonstrate differences in the equity of economic impacts
in urban and rural counties?

The equity of program achievements in urban and rural counties also represents some of the
trade offs already being made in the overall administration of the program and can contribute
to the ongoing evaluation of the success of the program in meeting is policy objective of rural
economic development. Equity issues are discussed within the context of the results of the
March 2004 Economic Policy Report, with the additional comparisons of incentives received,
revenues generated, and the economic impacts all normalized by the number of eligible
participants2. [See Sections III-A and B for Results.]

This report does not consider all of the potential costs and benefits of improving
energy efficiency in rural or urban counties in Wisconsin. It is only considering the
narrow benefits of immediate economic impacts from energy bill savings and implementation
of energy efficiency measures. It is not a full-scale economic analysis, since it does not
capture the economic impacts of program spending or other important components of the

                                                
1 Outagamie County was chosen based on the same criteria as the rural counties. It is from the most
common type of urban county found in Wisconsin in terms of urban population and also demonstrates
a similar economic structure to other counties within this group. The level of energy savings in
Outagamie County was also among the highest within its county classification group.
2 Eligible participants are customers of participating utilities, for more detailed description of this term
please see the March 2004 Economic Policy Report.
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program objectives like market transformation. It also does not delve into the reasons for
variable participation in rural and urban counties. [See Section IV-B for a discussion of the
limitations of this study and recommendations for future research.]

The impacts reported in this study only represent the four counties analyzed.
References to urban and rural are based on the results of the one urban and three rural
counties in Wisconsin used in this analysis. The observations of this study can only be
generalized to the extent that similar energy savings are achieved in other Wisconsin
counties with similar demographics, economic structures, and participants. The unique nature
of each county, at any point in time, will generate unique economic impacts. [See Section IV-
B for a discussion of the limitations of this study and recommendations for future research.]

METHOD

The basic assumption behind estimating economic impacts from improving energy efficiency
is that:

Investment in energy efficiency measures and energy bill savings will stimulate
demand for other goods and services in the local economy.

First, the investments of firms and households to improve energy efficiency stimulates
demand for such goods and services; and second, the energy bill savings that are realized by
firms and households are re-spent in the economy on other goods and services. [See Section
II-A and Appendix A.]

A simple economic modeling tool was used to estimate the resulting change in the
economy. A static input-output model, like IMPLANTM was used to estimate the impact on
jobs, earnings, and value added by modeling the change in the economy that results from an
increase or decrease in final demand of goods and services by households and local firms.
The change in final demand was assumed to be equal to the monetary value of the energy
saved. Impacts from the implementation phase of the projects were modeled separately to
estimate the impacts on local providers of energy efficiency goods and services, as well as
manufacturers of those products, and were also included in this report. [See Section II-B and
Appendix A.]

Table ES-1. Summary of Model Inputs and Outputs

Model Annual Energy Bill Savings Implementation Impacts

Inputs + Annual Energy Bill Savings

+ Increase in demand for energy efficiency
goods and services

- Participant investment in energy efficiency
goods and services (less incentive received)

Outputs Employment, Earnings, Value Added Employment, Earnings, Value Added

In addition to the modeled impacts, several indices of program impact in rural and urban
counties were compared. The incentives received, the revenue generated, the economic
impacts were all quantified and normalized by the number of eligible participants (per capita)
for comparison between counties. [See results in Sections III-A and B.]
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SUMMARY OF FINDINGS

The primary findings of this analysis are:

• Several rural Wisconsin counties have experienced overall positive economic
impacts for a variety of industry through annual energy bill savings, despite some
negative impacts in the initial phase of implementation.

• The potential for economic impacts in rural counties is significantly higher than the
savings achieved to date with most of the potential savings concentrated in
manufacturing industries.

• The nature of the economic impacts was very similar in the urban and rural counties
in terms of the rate of impact, the overall change in the economy and the types of
industries affected. The most notable difference between these county types was in
capturing benefits in the implementation phase. The rural counties were not able to
capture as much of the participant spending.

• The statewide differences in participation, energy savings, and incentives between
urban and nonurban counties suggested that to date urban counties were taking
advantage of the economic benefits of Focus on Energy. The per capita economic
impacts in the four counties analyzed suggested a similar trend, but the variation in
the other indices between individual counties was significant.

Several rural Wisconsin counties have experienced overall positive economic impacts
for a variety of industry through annual energy bill savings, despite some negative
impacts in the initial phase of implementation.

Annual energy bill savings in the rural counties in this analysis have generated positive
economic impacts equivalent to about 0.01% of the economy’s value added and roughly two
jobs per $100,000 in annual energy bill savings. The one-time initial impacts, while negative
in two counties, are only a small portion of the benefits that will likely accrue to these counties
over the life of the measures. This is typical of investments in energy efficiency where the
economic returns accrue over the economic lifetime of the measures installed (benefits often
accrue over ten years or more).

A wide variety of industry benefited from both the direct energy savings and the secondary
economic impacts. The direct savings among households was responsible for a substantial
portion of the impacts in the retail trade and service sectors. Substantial savings in public
education also resulted in relatively large impacts in all three counties. The industries that
directly benefited from energy bill savings represented all sectors of the regional economy,
including manufacturing, agriculture, trade, service, and public education. Improving the
efficiency, profitability, and competitiveness of all of these industries is consistent with the
rural development principle of promoting the success of local firms. The secondary impacts of
their success will have the strongest impact in the nonpublic industries of service and trade
over the life of the installed measures, which are also the fastest growing sectors nationally.

The purchase and installation of the energy efficiency measures stimulated demand for such
goods and services, but also represented foregone purchasing power of participant firms and
households. In one rural county the demand for energy efficiency goods and services offset
the foregone purchases of participants resulting in a slightly positive net effect. Two other
rural counties experienced slightly negative temporary impacts from the implementation
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phase because they did not have enough local demand to counter the foregone spending of
participants, but would likely make up for these negative impacts with the positive economic
impacts of the first few years of energy savings. The utilization of local suppliers and
contractors, allies, was the driving factor behind this outcome. Firms in the urban county
captured a larger portion of participant’s spending than the rural counties were able to capture
resulting in a greater short-term local impact for the urban county.

Induced energy consumption, as a result of increased economic activity, represented a small
portion of the achieved energy savings and is discussed in Appendix C.

The potential for economic impacts in rural counties is significantly higher than the
savings achieved to date with most of the potential savings concentrated in
manufacturing industries.

Impacts from annual energy bill savings, and implementation for the activities over the past
three years only represent a small portion of the total potential of the program to improve
efficiency in these counties. It is not unrealistic to anticipate that if the counties in this analysis
continue on the path of improving their energy efficiency, and expand eligible participation,
they could eventually be saving the equivalent of 5% of their current energy consumption. In
this scenario, rural counties could achieve annual economic impacts twenty times that
generated by the current annual savings and create a change in the economy greater than
that of the urban county. The urban county could expect impacts ten times those achieved by
the program to date, but not as great an annual change in value added as the rural counties.
This difference is attributable to the prevalence of energy intensive industry in these rural
Wisconsin counties.

The nature of the economic impacts was very similar in the urban and rural counties in
terms of the rate of impact, the overall change in the economy and the types of
industries affected. The most notable difference between these county types was in
capturing benefits in the implementation phase. The rural counties were not able to
capture as much of the participant spending.

Energy bill savings generated positive impacts in both the urban and rural counties analyzed.
The rate and size of these impacts were largely dependent on the types of industries that
have participated in this early stage of the program. The urban county had an overall larger
total impact on the county economy because it achieved greater savings relative to the size of
its economy than the other counties. This county also had a noticeably higher economic
impact per eligible participant. The rate of economic impact, measured in jobs or value added
per dollar saved, was similar in both urban and rural counties, with the exception of one rural
county that invested heavily in improving the efficiency of public schools, consequently
creating the greatest impact per dollar saved.

The industries that show the greatest potential direct benefits are the manufacturing
industries considering their greater energy intensity and significant employment in these rural
Wisconsin counties. As a primary export base industry, improving efficiency and thereby
supporting the growth and the competitiveness in manufacturing will likely contribute to the
future success of these rural economies. Other industries will also benefit, and they also have
important roles in the future success of these rural economies. The secondary impacts from
improving the efficiency and profitability of all firms and households will be concentrated in
retail trade because of the increased demand for consumer goods and services. Growth
impacts in many other industries, like manufacturing, services, and finance, insurance and
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real estate will also support the overall economy by infusing a steady, positive contribution to
the local economy each year for the life of the measures.

The statewide differences in participation, energy savings, and incentives between
urban and nonurban counties suggested that urban counties were taking advantage of
more of the economic benefits of Focus on Energy to date. The per capita economic
impacts in the four counties analyzed suggested a similar trend, but the variation in
the other indices between individual counties was significant.

The previous analysis of the participation and energy bill savings in urban, and
nonmetropolitan counties in Wisconsin, found that, overall, urban counties have greater
participation and higher rates of energy bill savings per participant in the Residential Program.
In the Business Program large projects in two rural counties resulted in higher energy bill
savings in the rural counties, but otherwise the same trend would have been true. The
counties chosen for this analysis demonstrated higher rates of savings and participation in
some cases but not in others, highlighting the variability in economic impacts that would also
exist within county groups.

Economic impacts per capita were higher in the urban county than in the three rural counties,
which were a function of the overall stronger multiplier effect in Outagamie County and a
higher relative level of savings. Outagamie County also had a per capita economic impact
that was significantly higher than the statewide average, and the rural counties were all
below, but close in two counties, to the statewide average economic impact per capita.

Since this analysis is looking at economic impacts at a county level, the funds to support
Focus on Energy can be considered a short-term financial outflow from these counties, but
they return net overall economic benefits in a number of ways to the county through long-term
energy savings and other benefits. The difference in the revenue collected in urban and rural
counties is entirely based on the participating utilities that are operating in those counties and
the rate cases that have established their contribution to the program. In the four counties in
this analysis, the two counties—one urban and one rural—that contribute the most per meter
also have the highest participation rates.

The incentives received by a county represent a positive inflow of funds to the economy with
the added value of annual energy savings over the life of the installed measures. In terms of
the program incentives issued as of December 2003, urban counties have generally captured
more incentive dollars per capita than nonmetropolitan counties. When looking at the
individual counties in this analysis, however, the rate of incentives does vary significantly in
terms of both per capita incentives and per participant incentives. Similarly, the percentage of
the project cost covered does not indicate an inequality between urban and rural counties, but
rather a variation that is linked to the types of measures installed and the types of
participants.
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I. INTRODUCTION

This report introduces the following topics:

• The need for economic stimulus in rural Wisconsin.

• Energy efficiency as an economic stimulus for rural Wisconsin.

• Background for Focus on Energy.

A. THE NEED FOR ECONOMIC STIMULUS IN RURAL WISCONSIN

Although rural counties in Wisconsin have fared better than rural counties nationwide over the
past thirty years, they still experience higher unemployment, have a lower per capita income,
and have higher energy prices than their urban counterparts. This situation is reflective of the
struggle rural areas face for economic development. Rural areas are increasingly dependent
on manufacturing and other industry and the competitiveness of these local industries is key
to the future of many rural communities.

Gaps in employment and earnings still exist between metro and nonmetro counties, despite
roughly equivalent growth over the past thirty years. Nonmetropolitan counties in Wisconsin
often have higher average unemployment rates. For example in the three rural counties in
this analysis, all three have unemployment rates that exceeded the state average over the
past six years (DWD, 2004). In 2001, nonmetropolitan counties in Wisconsin averaged an
unemployment rate of 5.2% compared to the metropolitan county rate of 4.3% in that same
year (ERS, 2001). The difference in employment and earnings growth in urban and rural
Wisconsin over the last thirty years is less than 3%, but per capita income in rural Wisconsin
counties is still 23% lower than metropolitan counties: $31,000 [in 2001$] versus $24,000 [in
2001$](REIS 2000; Peterson et al., 2002).

The difference in earnings in the two areas cannot be entirely justified on the basis of the cost
of living, because many rural residents may spend more for many goods and services, with
the exception of housing (Summers, 1995). For example, the Wisconsin Division of Energy
(2003) reports that the average cost of electricity for rural (where rural is defined by the
individual utility) consumers is 7.25 cents per kWh.3 The average for nonrural consumers is
6.55 cents per kWh. On average, rural consumers pay 0.7 cents more per kWh than nonrural
consumers.

Many equate “rural” with agriculture, but rural economies, while supporting more agriculture
than urban economies, are not dominated by farm and farm related economic activity.
According to the 1997 Agricultural Census, only 24.4% of rural economic activity in Wisconsin
comes from farm and farm related activities. (ERS Wisconsin Fact Sheet) The remaining
75.6% is nonfarm economic activity. According to a poll of 3,200 farms in Wisconsin (1999),
the operator or spouse or both in 62.8% of the farms participate in off-farm employment.
Almost half of those responding (47.4%) said that most of their income comes from off-farm
sources. Only 25.9% get all of their income from farming (Jackson-Smith, 2000). The success

                                                
3 This does not make a distinction between commercial and industrial rates and residential rates in
rural areas, and does not include cooperative utility rates.
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of nonfarm industry is therefore critical to the health of rural economies, as well as the
survival of an agricultural tradition.

Manufacturing currently plays a very prominent role in rural Wisconsin economies. Since
1969, nonmetropolitan Wisconsin has seen a 56% increase in manufacturing employment
while metropolitan areas have only seen an 8% increase over the same time frame (REIS,
2000). Today nonmetropolitan Wisconsin relies on manufacturing for about 19% of its
employment, which is similar to the rest of the Midwest (Roth, 2000). Across the nation,
nearly 40% of the nonmetropolitan population lives in counties where manufacturing is the
primary source of local employment income (Bernat, 1997).

Manufacturing may still be a source of growth opportunity for rural areas. Bernat (1997)
studied the trend of manufacturing in nonmetropolitan counties of the Midwest, and found that
counties that gained manufacturing jobs through the ‘80s and ‘90s exhibited substantially
better economic performance. He concluded that if rural manufacturing firms can maintain
their competitive edge they may provide the basis for continued economic growth.

At the same time, dependence on manufacturing also makes rural areas vulnerable to the
national decline in Manufacturing. Rural areas are more likely to be home to standardized
production, or routine-manufacturing industries of the “old economy” like textiles, rubber and
plastics, and value added manufacturing like food processing. These industries are precisely
the ones that are most vulnerable to competition from lesser developed regions and countries
because the operations can be completed with low to medium skilled labor (Gale, 2001).

The importance of manufacturing in rural America, especially rural Wisconsin cannot be
overestimated. Growth in manufacturing, as Bernat suggests, is still one of the primary
opportunities to build rural economies into the future. Real limitations may exist for attracting
“new economy” industries, like high tech manufacturing because they thrive on innovation
that is most commonly bred in urban competitive arenas (Gale, 2001). Keeping existing
manufacturing firms local, to provide stability and opportunity for future expansion, is among
the challenges faced by rural areas.

The service and retail industries are also significant contributors to the rural economy and
have been recognized for their important role in economic growth in rural areas (Barkely
1993). Earnings from service sector employment have been growing, but have not yet
surpassed manufacturing in nonmetropolitan Wisconsin as the primary source of income, but
it almost has in the rest of nonmetropolitan America (REIS, 2000). Service industries are the
fastest growing sectors of the national economy, and they are more likely to provide jobs for
women and professionals (Smith, 1993). They may also create higher paying jobs in the long
run and may present opportunities to expand the export base of a regional economy (Hansen,
1994). If the products or services produced are exported to areas outside of the economy,
these industries can have the same export base impact as manufacturing (Smith, 1993).

While the service sector may be an increasingly important contributor to rural as well as urban
economies, its growth also raises concern. The service economy, especially consumer
services, has been linked to the increase in low-wage, part-time, seasonal, benefit-less,
employment that has contributed to the growing ranks of the “working poor” (Fitchen, 1995).
Even though the growth in such industries often represents a net gain in jobs, they also are
linked to a decline in the average earnings (Fitchen, 1995). Like manufacturing industry, the
service sector is not immune to competition from abroad either, with the possible exception of
the tourism industry or other amenity based services.
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Rural areas therefore are challenged to tap into growth in the service sector firms, especially
those that contribute to the export base of the regional economy at the same time as
supporting strong wages for residents. Keeping such firms local and encouraging their
expansion by making them more competitive will allow rural areas to “ride” the national
growth trend in this sector and improve the earnings opportunities for local residents.

Government employment also plays a relatively larger role in many rural economies than in
urban economies. In fact from 1995 to 1998 government services provided 15% of earnings
growth in nonmetropolitan counties, while metropolitan counties were only dependent on 5%
of earnings growth from government (Gale, 2001). In 2003, nonmetropolitan Wisconsin
counties had more public entities as the number one employer in the county than was the
case for urban counties (Wisconsin Department of Workforce Development, 2004).

Given the disproportionate dependence of rural areas on government employment, the ability
to provide government services as efficiently as possible is commonly a goal for rural areas.
Local government services, including public education, are important sources of employment,
and are linked to the success of the regional economy. Providing these services efficiently
allows regional governments to stretch tax dollars and reduce the burden on local residents
and firms that may, in turn, encourage economic growth.

B. ENERGY EFFICIENCY AS AN ECONOMIC STIMULUS FOR RURAL WISCONSIN

Many states, like Wisconsin, have assumed administrative responsibilities for improving
energy efficiency in the face of deregulation. Although the future of deregulation is uncertain,
many states have continued to support and implement energy efficiency programs in
recognition of their ability to address other public goals. Air quality, global climate change,
and dependence on foreign energy resources, are just a few examples. Improved energy
efficiency has also demonstrated the potential to have positive impacts on economic
development, a cause for which governments have increasingly felt responsible.

The combination of these benefits has led some to dub energy efficiency programs as one
example of a “win-win” environmental, social, and economic policy. The economic goals and
objectives of such programs which include: stimulating investment in new technologies,
developing energy services and energy technology industries, liberating funds for residential
rate payers, and improving the efficiency of local businesses to make them more profitable
and competitive, are of particular relevance to rural economic development because of the
need for economic stimulus in these areas.

Rural areas are more likely to lag behind their urban counter parts in earnings and
employment rates and consequently they continue to look for innovative ways to stimulate
economic growth and prepare for the future. Among other benefits, improved energy
efficiency presents an opportunity to stimulate local economies by making firms more
competitive and expanding the disposable income of rural residents. By addressing these
specific development goals energy efficiency may have positive impacts on the local
economy in the form of jobs, earnings and the value of the economy by limiting leakage of
utility payments out of the local economy and re-spending energy bill savings on local goods
and services.

Competition in the global economy is one of the most important challenges facing rural firms
today. Bernat (1997), Barkley (1995), and Roth (2000) all have cited the importance of
competitiveness for the future economic health of rural America. According to Barkley (1995),
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while nonmetropolitan counties vary widely in their growth experiences, the success of
counties that have met the challenges of adaptation suggests that future growth will occur in
areas that will be prepared to “take advantage of new markets and changes in production
technology and organization.” Energy efficiency presents an opportunity for firms to both
improve production technology and organization of energy inputs, but is not proposed as
single solution to economic development in rural areas, instead as a complementary strategy.

The process of improving energy efficiency may also present an opportunity to expand and
support firms that provide energy efficiency services, like engineering services to assess
potential improvements, equipment installation services, or energy efficiency products. These
service industries have been shown to have greater backward linkages to regional
economies, purchase more of their inputs locally and are more labor intensive than
manufacturing (Hansen, 1994). All of these factors present positive opportunities for rural
economies by supporting a wide variety of industry in a regional economy.

One of the benefits anticipated from increased energy efficiency for households comes from
direct energy bill savings. Households invest, often with the help of an incentive, in energy
efficiency improvements that reduce their monthly bills for energy, money they can spend on
other goods and services in their local economy. This strategy for expanding household
income has been the basis for the United States federal weatherization program since 1976
for low-income populations (ORNL 1997). The Department of Energy determined that the
average household could expand their income by $226 in one year (in 2003 dollars) and over
$3,500 over a twenty-year period (ORNL 1997). While these impacts may appear small on an
individual basis, when combined with like efforts across the county, and over the years, the
influence can become significant.

C. BACKGROUND ON FOCUS ON ENERGY

In 1999, the Wisconsin Legislature created a “public benefits” energy conservation and
renewable energy promotion program called Focus on Energy [Wisconsin Statute s. 16.957,
Stats.]. The legislation stipulated in section (2) paragraph (b) that:

“Energy conservation and efficiency and renewable resource programs  . . . (a.) shall
give priority to proposals directed at the sectors of energy conservation or efficiency
markets that are least competitive and at promoting environmental protection, electric
system reliability, or rural economic development.”

The Wisconsin Department of Administration’s Division of Energy designs and oversees the
programs and contracts the implementation efforts to nonprofit administrators. Wisconsin
Energy Conservation Corporation was awarded the contract for the implementation of the
Renewable Energy and Residential Programs. Milwaukee School of Engineering has been
responsible for the implementation of the Business Programs for projects included in this
analysis.

The Wisconsin Public Benefits Program is funded by ratepayers. Historically in Wisconsin,
regulated utilities collected fees for the implementation of energy conservation and renewable
energy initiatives as negotiated with the Public Utilities Commission. The new legislation did
introduce some new fees, in addition to transferring the funds already collected by utilities to
the Department of Administration. This pool of revenue was used in the unified
implementation of the energy conservation programs across the state’s participating utility
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territories. The typical meter fee that was collected to fund FY 2004 was about $14 per
residential meter, and $47 per business (DOA, 2004).

The program has no end date, but after the fifth year of implementation (2006) the
Department of Administration must determine the extent to which the programs should be
continued. Since April of 2001, Focus on Energy has been providing energy services to
eligible customers across the state.

All utilities, including cooperative and municipal utilities, in the state have the option to
participate in Focus on Energy. Regardless of their participation in the program, all utilities are
required to collect public benefits fees to support the promotion of renewable energy and
energy efficiency. Only investor owned utilities are required to participate in the Focus on
Energy program, and the participation of their customers is the only source of detailed data
on the energy savings achieved through the public benefits charge.

To date, thirty utilities are participating in Focus on Energy; in 2000 those utilities made up
85% of all kWh sales, and roughly the same proportion of customers (Energy Information
Administration, 2002). Most of the state’s population is eligible to participate in the Residential
and Renewable Energy Programs of Focus on Energy as well as any business that finds itself
within the bounds of a participating utility territory. The map in Figure I-1 represents eligible
territories in light gray, municipal utilities are colored either blue or pink depending on their
participation, and white areas are cooperative utility territories, none of which currently
participate in this program.
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Figure I-1. Map of Eligible Areas of Wisconsin and Counties of Evaluation
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a. Business Programs

The Business Programs of Focus on Energy include twelve subprograms, as listed in Table I-
1 below, and are grouped by sector.

Table I-1. Focus on Energy Business Program

Sector Program Current Status
High Performance Buildings (New Construction) Commercial
Existing Buildings (Medium and Large Businesses) Commercial
Small Business Commercial
Schools Institutional

Commercial

Government Buildings and Operations (Local Government) Institutional
Industries of the Future Discontinued
General Industry IndustrialIndustrial
Water and Wastewater Facilities Industrial
Production Agriculture Production Agriculture
Rural Communities4 Production Agriculture
Energy Efficient Products DiscontinuedOther

Renewable Energy
Transferred to
Renewable Energy Program

Business Programs reach out to local business by providing education and training
opportunities and some financial incentives. They also assist businesses in finding energy
service contractors that can perform energy audits, or follow through on the installment of
equipment or process adjustments.

Incentives are available for many of the programs. They come in three basic forms:

1. Feasibility Study Grants/Service Buy-downs where the program assists in identifying
project costs and savings, in addition to a grant to “buy down” the cost of related
maintenance services.

2. Implementation Grants where funds are awarded based on kWh and therms saved.

3. Lending Services that include interest rate buy-downs and lease payment buy-
downs, or other financing (Wisconsin Focus on Energy, 2003).

                                                
4 The Rural Communities program is a concentrated effort in a handful of rural Wisconsin communities,
but has only been in effect since late in 2002. Regional representatives promote the programs offered
by Focus on Energy as a means of getting the information to rural residents and firms.
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b. Residential Program

The Residential Program area is made up of six subprograms, as listed in Table I-2 below.

Table I-2. Focus on Energy Residential Program

Program Areas
Apartment and Condominium Efficiency Services (ACES)
ENERGY STAR Products
Home Performance with ENERGY STAR (HPWES)
Renewable Energy
Targeted Home Performance with ENERGY STAR [Low-income Program]
Wisconsin ENERGY STAR Homes (WESH)

The majority of participants are involved in the ENERGY STAR Products portion of the
program. This program promotes the sale of energy efficient appliances through advertising
and an active rebate initiative. The measure that has achieved the greatest proportion of
energy savings for the Residential Program has been the installation of compact fluorescent
light bulbs. Other programs assist homeowners or proprietors to upgrade or build energy
efficiency single-family and multifamily residences.

c. Renewable Energy Program

The Renewable Energy Program consists of incentives and assistance to both individuals and
businesses interested in pursuing alternative forms of energy production. The types of
projects completed to date have integrated the use of geothermal heat pumps, wind
machines, hydroelectric generators, bioenergy, solar electric units, and solar space heating.
In addition, many grants and scholarships to study renewable energy have been awarded
through this program.

The program’s activities and progress are reported by the program administrators. Energy
savings are also reported. Although this energy is referred to as being “saved,” it is actually
coming from the production of new forms of energy, which is assumed to displace
consumption of energy from traditional fossil fuel sources. New power sources present unique
benefits and costs to society, and for this analysis, the benefits will not be included. Only one
of the three rural counties have achieved any savings in this program and it makes up a
negligible portion of the total annual energy savings. The urban county that was chosen for
analysis was home to the single largest renewable energy project, and including it in the
analysis would overshadow the impacts that were more typical of that county and other urban
counties.
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II. OVERVIEW OF METHODOLOGY

This chapter provides an overview of methodology, including the basic assumptions, model
choice, and county selection.

A. ASSUMPTIONS

The basic assumption used in estimating economic impacts from improving energy efficiency
is that investment and savings that result from the program will increase demand for other
goods and services in the local economy. First, the investments of firms and households to
improve energy efficiency increase demand for such goods and services; second, the energy
bill savings that are realized by firms and households are re-spent in the economy on other
goods and services.

Several direct economic impacts can be anticipated from improving energy efficiency in a
region:

• Energy bill savings achieved by participants.

• Investment by participants in energy efficiency related goods and services.

• Changes in utility revenues.

• Demand for energy equipment and services.

• Program spending in the county.

Other impacts could also result, improved air quality for example, but are not quantifiable in
this kind of model or on the county level. Three of these impacts, energy bill savings by
participants, the demand for energy equipment and services, and a portion of program
spending (that in the form of incentives) are evaluated in this analysis. Administrative
spending at a county level is not available and cannot be included.

The change in utility revenues is not included in this analysis, because the gains or losses
that may accrue to a utility from reduced energy consumption is not straightforward. Utilities
actually stand to benefit from having to make fewer capital investments in power plants and
transmission infrastructure in the long run. For example, Seattle City Light estimates that it
reduced system load by 10% in 2002 through energy conservation (Seattle, 2003). Reduced
consumption also means reduced cost for fuel purchase, distribution and transmission, and
the construction of more capacity (Levin, 1995). These benefits cannot be accurately
captured in this type of model, and consequently the possible loss of revenue in the short run
cannot be accurately balanced.

Each of these direct impacts also create a spin off or multiplier effect in the local economy
depending on local demand for goods and services. These effects are measured in terms of
increases in employment, earnings and value added based on the assumptions and linkages
within the model for each county. See Appendix A for more details on this method.

Two other possible economic impacts were quantified, but not included in the model
described above. Leakage of locally generated revenues for Focus on Energy were assessed
by comparing the total revenue collected in each county over the first thirty-three months of
the program life to the incentives that have been received in that county over the same time
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period. The loss of revenue is assumed to be a negative impact on regional economies
because that money is not being spent locally. Increases in energy consumption, which would
off set the value of the initial energy savings and introduce other social costs not included in
the analysis, were determined based on the employment impacts and the energy intensity per
employee for each affected industry. This impact is also assumed to be negative, because of
the associated costs of providing this additional energy and the cost of externalities like air
pollution.

B. MODEL CHOICE

To measure these assumed changed in the economy, a static input-output (I-O) model was
chosen for this analysis because of its simplicity, and accuracy in measuring small changes in
demand at the county level. While more sophisticated models are available, static I-O models
still provide accurate, more easily interpreted estimates of economic impacts (Lynch, 2000). A
modeling tool like IMPLANTM, which will be used in this study, is also very effective at
measuring small changes in demand for products and services, but is limited in its ability to
project over time, or to demonstrate changes that might occur in prices as a result of the
shock.

More detailed discussion of how I-O models work, their limitations, and application can be
found in Appendix A, section B.

C. COUNTY SELECTION

Focus on Energy has participants in all 72 Wisconsin counties, 52 of which are
nonmetropolitan. To highlight the impact of the program on rural areas, three nonmetropolitan
counties were selected for the case study analysis. The counties selected demonstrate the
most typical demographic characteristics of three Wisconsin county types based on their
urban population and proximity to a metropolitan area. These county types are defined by the
United States Department of Agriculture; Economic Research Service and are called the
Beale codes or Rural–Urban Continuum Codes.5

While this classification of counties has been widely applied in regional studies, the use of
counties as units of measurement does present some problems. First, counties are not
standard in size or population density, and hide considerable variations that may exist within
the county, rurality being one factor that is often distorted (Tolbert, 2002). Economic activity
does not limit itself to internal borders like those of counties, and some argue that economic
impact analysis on that level is inconsequential since county economies more likely function
in clusters (Henry, 1993). A considerable amount of planning, including economic
development, nevertheless centers on the county, and findings from this analysis can be
reviewed from that context. Furthermore, the degree of rurality captured by the Beale codes is
sufficiently detailed to provide a distinction between metropolitan and nonmetropolitan
impacts of energy efficiency improvements.

                                                
5 Beale Codes were developed by the USDA Economic Research Service. They are based on the
2000 Census urban population of a county and its proximity to a metropolitan county. A complete list of
codes for Wisconsin can be found at
http://www.ers.usda.gov/Briefing/Rural/Data/Codes/Codes.asp?C=R&ST=WI.
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Using the Beale codes as a guide, the selected counties were chosen from county
classification groups for which the largest proportion of Wisconsin counties belongs. The
majority (65%) of rural6 counties in Wisconsin has under 2,500 in urban population and is
proximate to a metropolitan county (Beale 8–Clark County). The majority (63%) of semirural7
counties has between 2,500 and 19,999 in urban population and is proximate to a
metropolitan county (Beale 6–Polk and Green Counties). A plurality (44%) of urban counties
in Wisconsin are representative located inside a metro area, but has less than 250,000
people (Beale 3–Outagamie County).

From these groups of rural Wisconsin counties, those with the highest energy savings that
also demonstrated some distribution of savings among the business program offerings were
selected for detailed analysis.8 The most active counties were selected to insure that the
impacts will be detectable and that the savings will not be isolated to a single project. In
addition, these counties had participation in several programs and industry types and are well
distributed geographically. Note in Figure I-1, the counties of analysis come from the
northwest, central, southern, and northeastern parts of the state.

While selecting counties with the highest energy savings was necessary to make sure the
impacts were detectable, it may introduce certain bias into the analysis. First, these counties
are above average in comparison to the program achievements in other counties,
consequently the results are representing the more successful end of the spectrum for Focus
on Energy. Second, these counties have likely tapped into a larger portion of the potential
energy savings, which may affect other assumptions in the model, specifically if 5% of today’s
energy consumption is a realistic assumption for the potential energy savings. Third, when
discussing the equity of the program activity to date, using counties that are among the most
successful tends to over estimate the positive impacts in either urban or rural counties and
may hide actual differences that may exist between counties.

Two of the rural counties, Polk and Clark Counties have comparatively smaller areas are
eligible for participation. These counties still demonstrated the highest levels of savings based
on the criteria presented above. With the exception of the projected future potential, where
the whole county was considered, all of the analysis is based on actual participants or eligible
participants.

More detailed profiles of the historic population and economic trends of these counties can be
found in Appendices D–G.

                                                
6 Rural = Beale codes 8 and 9.
7 Semirural = Beale codes 4, 6, and 7; the distinction of “semirural” and “rural” was made to more
clearly segment nonmetropolitan counties but are not official classifications used by ERS or devised by
Beale.
8 Household savings were not included in the selection criteria but are included in the analysis.
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III. OVERALL FINDINGS

The overall findings are detailed below:

• Economic Development Impacts—Achieved Energy Savings.

• Economic Development Impacts—Potential Energy Savings.

A. ECONOMIC DEVELOPMENT IMPACTS—ACHIEVED ENERGY SAVINGS

Achieved energy savings include:

• Impacts from annual energy savings, and

• Demand for energy efficiency goods and services.

1. Impacts from Annual Energy Savings

a. Modeling Annual Energy Savings

Data on energy savings achieved to date are provided by each program administrator and
sorted by industry type (or household). These are translated into dollar savings according to
the default monetary values for energy saved established by the Division of Energy.

The value of the energy saved represents the shock introduced into the county economy
when participants spend these energy bill savings. The dollar value of the measures
implemented in four Wisconsin Counties from April 2001 to December 2003 from the efforts
of both the Residential and Business Programs are presented in Table III-1 below. Energy
savings from the sale of compact fluorescent lights that are designated for use in businesses
is not included due to a lack of detailed information on the industry that was actually using the
bulb. More detail about establishing the value of the energy savings can be found in Appendix
A.

The values reported in Table III-1 are the estimated annual bill savings that will be generated
for each year over the life of the measures, and can be thought of as a snapshot of total
savings that will occur in the years when all implemented measures are realizing savings. On
average, the life of the installed measures is about 15 years.
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Table III-1. Annual Energy Savings Achieved
(By County and Industry)

Outagamie County Clark County Green County Polk County

Industry Savings Percent
of Total Savings Percent

of Total Savings Percent
of Total Savings Percent

of Total
Agriculture $3,766 0.3% $14,768 13% $19,103 10% $8,155 8%
Construction
Industries $11,636 0.9% - - - - - -
Manufacturing $457,716 35% $12,435 11% $34,447 18% $19,787 19%
Finance,
Insurance, and
Real Estate $66,316 5% - - - - - -
Wholesale Trade $686 0.1% $19,179 17% $12,872 7% - -
Retail Trade $53,712 4% - - $968 1% - -
Service $55,566 5% $55 0% $4,339 2% $11,933 12%
Government $7,881 0.6% $4,963 4% - - - -
Public Education $16,793 1% $10,090 9% $2,715 1% $41,439 41%
Households 645,711 49% $51,330 45% $114,075 61% $20,989 21%
Total $1,319,781 100% $112,818 100% $188,519 100% $102,303 100%
Savings /
Value Added 0.023% 0.019% 0.024% 0.012%

In the model, the energy bill savings, reported in Table III-1, are introduced as a change in
final demand for goods and services. The linkages between industries are expressed with
multipliers that reflect the relationship in spending between all 145 industries included in the
model. As the change in final demand flows through the modeled economy, the multipliers
estimate the change in jobs, earnings, and value added that would result from the shock.

The major differences in the distribution of savings among these counties is the higher
relative savings in manufacturing in Outagamie County, and considerably less in Agriculture
and Education than in the rural counties. Polk County also achieved a large portion of its
energy savings in the Public Education sector and comparatively less was saved by
households. More detailed analysis of the motivation of these participants, and
nonparticipants, could certainly provide more insight into why energy savings show this
distribution, but it was beyond the scope of this study.

b. Results

Impacts from the energy savings achieved to date are summarized in Table III-2 with both the
absolute impact and the change induced in the economy presented. Job impacts represent
the increase in employment that will result from the increased demand for goods and
services. It is important to note that the model does not take into consideration the wages or
status, full or part time, of the jobs created. The only inference that can be made as to the
status of the jobs created is the historic rate of part time or full time employment in the
industry and the average wage rate. Service and Retail Trade industries are commonly lower
paying with higher rates of part time employment. Manufacturing is generally higher paying
with fewer part time positions (Wisconsin Department of Workforce Development, 2002).
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These employment impacts will also generate additional earnings, which are not shown in this
table because the change in the economy was very similar to that of value added. Value
added is a measure of the contribution of one industry to the regional output. The change in
value added is the extent to which these impacts influenced the existing economy. The rate of
impact, shown at the bottom of the table, is a comparative measure between counties, since it
is normalized by savings achieved in each county. Detailed county specific tables can be
found in Appendices D–G.

The increase in energy consumption that may be induced by the economic impacts was
found to be quite small, and a discussion of those impacts can be found in Appendix C.

Table III-2. Impact of Achieved Annual Energy Savings–Rural Counties

Clark County Green County Polk County

Industry Jobs
Value
Added Change Jobs

Value
Added Change Jobs

Value
Added Change

Agriculture 0.1 $2,642 0.007% 0.2 $4,356 0.014% 0.1 $2,064 0.008%
Mining - - - - $78 0.005% - $14 0.000%
Construction 0.1 $2,106 0.005% 0.1 $3,796 0.009% 0.1 $2,568 0.004%
Manufacturing 0.1 $3,047 0.002% 0.2 $8,939 0.005% 0.2 $7,130 0.003%
TCPU - $2,117 0.006% 0.1 $3,525 0.012% - $3,176 0.006%
Wholesale
Trade 0.3 $14,504 0.039% 0.2 $13,824 0.030% - $1,315 0.005%
Retail Trade 0.2 $5,450 0.012% 0.9 $17,507 0.018% 0.3 $6,702 0.009%
FIRE 0.1 $8,890 0.010% 0.1 $18,031 0.015% - $7,083 0.006%
Services 0.3 $6,167 0.009% 0.9 $22,824 0.015% 0.6 $12,249 0.010%
Government 0.2 $4,828 0.010% 0.1 $4,810 0.011% 0.1 $2,233 0.005%
Public Education 0.2 $9,443 0.028% 0.1 $5,464 0.016% 0.8 $33,333 0.064%
Total Impact 1.6 $59,223 0.010% 3 $103,205 0.013% 2.1 $77,926 0.010%
Baseline 16,977 $580M 21,432 $775M 20,946 $813M
Rate of Impact* 1.4 $0.52 1.5 $0.54 2.1 $0.76

* The rate of impact for employment is expressed as jobs per $100,000 saved, and value added per $1 saved.

Some highlights of these impacts include:

• The rate of employment impact is highest in Polk County because of concentrated
savings in Public Education, an industry with a comparatively higher multiplier than
other participating industries.

• Annual employment growth in three counties over the past ten years has been about
231 jobs (2.1%), 270 jobs (1.6%), and 595 jobs (4.6%) for Clark, Green, and Polk
Counties respectively (Wisconsin Department of Commerce, 2000).

• Clark and Green counties increased value added by about $0.50 per dollar saved,
while Polk, even with the lowest overall savings, had the greatest impact per dollar
saved at $0.76. Its heavy concentration in the efficiency of local schools is the driving
factor in the higher impact per dollar saved.

• The change in agricultural employment in all three counties was to the benefit of
Dairy Producers.



III. Overall Findings…

III–4
Rural Economic Impact Report, Revised 7/30/2004

• Retail Trade employment impacts in Clark and Polk Counties were confined to
Eating and Drinking Establishments, while Green County had impacts in several
Retail Trade and Service industries including: General Merchandise Stores, Food
Stores, Automotive Dealers, Eating and Drinking Establishments, Miscellaneous
Retail, Computer and Data Processing Services, Doctors and Dentists, Hospitals,
and Labor and Civic Organizations.

• Impacts from public entities made up nearly 27% of the employment impact, for Clark
County and nearly 40% in Polk County where the upgrades in schools reached
roughly 85% of the student population.

The impacts in the urban county, Outagamie County, differed from those in the rural counties
primarily in their magnitude, but also in terms of the rate of impact. The rate of job creation
was comparable to that of Clark and Green Counties and lower than that of Polk County.
Again, the high concentration of energy savings in Public Education in Polk County was the
primary driver behind its stronger rate of earnings.

Table III-3. Impacts from Achieved Energy Savings–Urban County

Major SIC Employment
Value
Added

Percent
Change

Agriculture, Forestry, and Fisheries 0.10 $2,830 0.007%
Construction Industries 1.40 $69,882 0.012%
Finance, Insurance, and Real Estate 1.90 $198,720 0.023%
Manufacturing 2.30 $197,052 0.014%
Mineral Industries - $184 0.001%
Public Administration 0.70 $30,402 0.021%
Retail Trade 6.20 $169,233 0.028%
Service Industries 5.50 $193,847 0.021%
Transportation, Communication, and Utilities 0.60 $47,848 0.011%
Wholesale Trade 0.90 $63,337 0.015%
Public Education 1.10 $46,349 0.014%
Grand Total 21.30 $1,019,676 0.018%
Baseline 113,894 $5,628 M

Job Impact per $100,000 Saved: 1.61 VA Impact per $ Saved: $0.77

The impacts in Outagamie County were notable in that:

• The impact on the value added to the economy was slightly higher than in the rural
counties, but the rate of employment impacts were comparable to those in the rural
counties.

• Participation has been more concentrated in the manufacturing sector, and less
concentrated in agriculture and public education. The smaller concentration of
savings in agriculture causes the impact to be greater, but less savings in public
education causes the impact to be smaller, compared to that achieved in the rural
counties.

• The industries that have benefited in this urban county are roughly similar to those in
the rural counties with the exception of greater savings in manufacturing.
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• Manufacturing, service and FIRE are the three main industries that made up roughly
60% of the total increase in value added. Within manufacturing, the majority of the
impacts were to Paper Mills and the manufacture of Truck and Bus Bodies, two of
the primary participants.

• Among the service sector, health and automobile services constitute nearly half of
the total impacts. Roughly 70% of the total impacts in FIRE are attributable to the
value of owner occupied dwellings and the real estate business.

• Retail trade demonstrates the greatest change in the existing economy, most of
which is attributable to general merchandise and food stores.

c. Comparison of the Nature of Impacts in Urban and Rural Counties

i. Magnitude of Impacts

The metropolitan county demonstrated a more significant total change to its economy than
did the nonmetropolitan counties. This is partly the result of a higher level of total energy
savings relative to the size of the whole economy. It is also a function of the industries that
were targeted, the amount they were able to save, and the structure of the local economy.
The biggest difference in targeted industries was that nonmetropolitan counties had more
savings in agriculture and education and manufacturing played a greater role in the urban
county. In all of the counties, with the exception of Polk County, residential savings made up
a significant portion of the total energy savings, which lead to substantial impacts in the
Service and Retail industries in all of these counties. The structure of these economies, as
expressed through multipliers, is stronger overall in the urban county than in the rural
counties, which results in a greater overall change in the economy. This would also hold true
for other urban and rural counties, since urban counties typically have stronger multipliers
than rural counties.

ii. Rate of Impacts

The nonmetropolitan counties of Green and Clark achieved lower rate of savings compared to
the metropolitan example, Outagamie County. The fact that Polk County had such a strong
rate of savings was a factor of the concentration of savings in Public Education. Based on
these observations, it appears that improving energy efficiency in a metropolitan county like
Outagamie, without regard to other policy objectives, would generate greater immediate
economic impacts per dollar of energy saved than would be the case in rural counties similar
to Green and Clark assuming similar distributions of savings. Based on the example set by
Polk County, however, savings that are concentrated in particular industries with strong
multipliers can generate a rate of impact comparable and even in excess of those in a
metropolitan county like Outagamie with similarly dispersed energy savings.

iii. Industries Affected

The differences in industries that are affected appears to be driven more by the types of
industry that participated than the status of the county as urban or rural. In the rural counties,
wholesale trade and public education were the most likely to see the greatest change in value
added followed by either retail trade or services. The urban county had the greatest change in
retail trade followed by FIRE. The same types of retail trade industries were affected in both
rural and urban counties.
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2. Demand for Energy Efficiency Goods and Services

The demand for energy efficiency goods and services represents only a one-time, short-term
impact. While policy decisions are not based on such short-term effects, they are presented
here to identify the transfer of funds that occurs during this phase, both within the county from
one industry to the next and the transfer of funds out of the county for the purchase of goods
and services. Since this phase of project implementation cannot be accurately modeled
together with the annual energy savings impacts, it is important to note the relative size of
these impacts in relation to the economic impacts from the annual energy savings.

a. Modeling Demand for Goods and Services

Most energy efficiency projects require the purchase of specific equipment or service. To
encourage people to invest in energy efficiency in the short run, participants often receive an
incentive, which represents an inflow of dollars to the county. The actual cost of the project to
the participant, the cost minus the incentive, is a negative shock to the economy, as it
represents foregone purchases of the participant to invest in energy efficiency. The loss to the
participant is, however, a gain to the suppliers of energy efficiency goods and services (allies)
equal to the total project cost.

When the firm that assisted in the installation, or sold the good to the participant is known, the
increase in demand for that product can be easily attributed to the industry in the model. For
Business Program participants, however, about 60% of proposals in the database do not
have this information. In addition, the types of industries that probably did help with the
installation or were the outlet for the equipment are not represented with enough detail in the
IMPLANTM model. To overcome the limitation of the model categories, and the lack of
information on the actual allies in the database, the industries that manufactured the
equipment were attributed a portion of the project cost. A detailed description of the allocation
of costs by measure can be found in Appendix A, section E 2. Manufacturing industries are
much more detailed in the IMPLANTM model and are more easily identifiable by measure type.
To make up for missing data on allies for business program participants, a probable ally was
chosen based on the measure type. That ally was assumed to be local unless the actual ally
was reported.

Assuming the unknown ally is local will have the tendency to over estimate the impact in rural
counties where such goods and services are more likely to come from beyond the county
borders, but it should have relatively little effect on the urban county. A previous analysis of
the location of allies assisting in energy savings provides evidence to this end. In the
Residential Program, for example, 90% of the total energy savings were achieved through the
assistance of an urban retailer, even though urban energy savings made up only 81% of the
total energy savings.9 Assuming that urban consumers purchased all of their energy efficiency
goods in other urban counties, then nonurban participants must have purchased 9% their
energy efficiency goods in urban counties as well. There is not enough data to make a
valuable estimate of the actual leakage for either urban or rural participants, when the
location of the ally is not known, so the assumption that participants would buy local first is
slightly optimistic, but only affects a small portion of the residential measures. This is the best
available option for the business program given the lack of information on the actual allies.

                                                
9 Economic Policy Report, section 3.
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In the Residential Program, the vast majority of measures (97%) have information on the
place of purchase. Given this information, and the detailed retail categories that are available
in IMPLANTM it was not necessary to allocate the cost to manufacturing industries. For most
participants in the Residential Program, the connection with the manufacturer is much more
indirect than for the business program participants, and the impacts of their purchase can be
appropriately captured by the model.

The types of measures that are installed are the main determinant in the types of industry that
will benefit from the implementation of those measures. In the four counties of this analysis, a
majority of the measures are related to lighting, but other measures like appliances, heating
and cooling and even whole house efforts like WESH Homes, may constitute a larger portion
of the Residential Program’s implementation costs. The following table shows the distribution
of cost by measure type and a distribution of the number of measures installed.

Table III-4. Distribution of Cost and Number of Installed Residential Measures

Clark County Green County Outagamie County Polk CountyInstalled
Residential
Measures

Percent of
Cost

Percent of
Units

Percent of
Cost

Percent of
Units

Percent of
Cost

Percent of
Units

Percent of
Cost

Percent of
Units

Appliances 28% 2% 25% 3% 22% 0% 40% 4%
Energy Kit 1% 0% 1% 0% 1% 0% 1% 0%
Heating and Cooling 13% 1% 27% 1% 35% 0% 18% 1%
Lighting 43% 97% 23% 93% 16% 99% 39% 95%
Other 0% 0% 0% 0% 0% 0% 0% 0%
Water Heating 4% 0% 4% 0% 2% 0% 2% 0%
Weatherization 12% 0% 5% 1% 1% 0% 0% 0%
WESH Home 0% 0% 16% 0% 23% 0% 0% 0%

As noted earlier, the negative change in final demand that is experienced by households
represents their foregone purchases to invest in energy efficiency, and is directly offset by the
incentives they receive from the program. Differences in the incentives received by each
county are partially a result of the types of measures that are installed, or other program
initiatives. Appliance Turn-in programs for example offer an incentive with no corresponding
cost, which is one reason Polk County has a noticeably higher portion of incentives.

Table III-5. Negative Change in Final Demand for Households

Clark Green Polk Outagamie
Total Project Cost $78,707 $246,728 $30,333 $1,854,473
Incentive $44,098 $128,679 $20,399 $750,398
Actual Cost to Households $34,609 $118,049 $50,731 $1,104,074
Percent of Cost Covered with Incentive 56% 52% 67% 40%

This spending by participants represents the demand for these goods and services within and
outside of the local economy. In Table III-6, the local demand generated by project
implementation from the Residential Program is presented.
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Table III-6. Change in Final Demand for Allied Industries of the Residential Program

Allied Industry Clark Green Polk Outagamie
Building Materials and Garden Supplies $1,714 $8,068 $4,518 $197,717
Electrical Repair Services - - $2,246 -
Engineering and Architectural Services - $3,300 - -
Furniture and Home Furnishing Stores $5,190 $26,724 $324 $277,626
General Merchandise Stores $16 $3,204 $648 $48,849
Maintenance and Repair, Residential $10,874 $90,951 $1,213 $545,572
Miscellaneous Retail - $16 $20 $66,940
New Residential Structures - $342 - $312,861
Other $704 - - $168
No Ally Available $2,030 $2,827 $2,362 $47,619
Grand Total $20,528 $135,432 $11,331 $1,497,352
Percent of Total Project Costs Spent Locally 26% 55% 37% 81%

Notice that a larger portion of the investment stays local in the counties that already support a
wide variety of industry, emphasizing the importance of the existing economy to the potential
impacts from improving energy efficiency. In the process of implementing the measures, the
nonmetropolitan counties were more likely to demand goods and service from outside of their
county than in the metropolitan county. Based on the observations in these counties, it seems
probable that if other rural counties are not able to capture the demand created by this
investment in energy efficiency, the total economic impacts will be slightly smaller in these
counties. In many cases, however, the counties in this analysis were not demanding goods
and services from very far beyond their borders.

For the most part, participants purchased the necessary goods and services within their
neighboring counties, i.e. their economic region. For example, 72% of the demand for goods
and services “leaked” from Outagamie County was demanded from Milwaukee and
Winnebago Counties. Winnebago County borders Outagamie County and is considered in the
same metropolitan statistical area, so benefits with that region are intricately linked. Clark
County demanded most of these goods and services from Chippewa, Eau Claire, and Wood
Counties, which are all within their economic region, and Wood County is also
nonmetropolitan. In Green County over 90% of the demand was leaked to Rock and Dane
Counties both proximate urban counties. In Polk County roughly half of the demand that was
leaked went to St. Croix and Barron Counties, but very little went out of state. Both St. Croix
and Barron Counties are proximate to Polk County, the former urban, and the later nonurban.
While this regional spending will also have a positive effect on the regional economy these
benefits are not captured in the county specific model.

For industries affected within the counties, the Business Program demonstrated a different
mix of measures and industries that experienced impacts through the implementation phase
than the Residential Program. For example, lighting measures play a less dominant role in
terms of the number of measures installed, and the distribution of cost varies more by county,
as presented in Table III-7 below.
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Table III-7. Distribution of Cost and Number of Business Program Measures

Clark County Green County Polk County Outagamie County
Percent
of Cost

Percent of
Measures

Percent
of Cost

Percent of
Measures

Percent
of Cost

Percent of
Measures

Percent
of Cost

Percent of
Measures

Blowers and Fans - - 5% 3% - - - -
Building Insulation - - - - - - 1% 2%
Compressed Air 14% 14% 6% 6% 7% 15% 1% 7%
EMS - - - - - - 7% 5%
Grain Dryers 12% 5% 1% 3% 5% 4% - -
HVAC 10% 14% 13% 23% 37% 15% 6% 17%
Install Vending
Miser

3% 5% 2% 3% - - 1% 1%

Laundry
Equipment

- 9% 1% 10% 1% 8% - 3%

Lighting 12% 23% 59% 32% 36% 27% 57% 38%
Motors and
Pumps

35% 18% 10% 10% 8% 8% 13% 13%

Refrigeration 6% 5% 3% 3% 4% 4% 12% 5%
Water Heating 7% 5% - 3% - - - 1%
Other - 5% - 3% 2% 19% 2% 8%

Participants represent many different industries, all of which must forego other purchases in
the short run to invest in energy efficiency measures. Their investments are presented in the
following table.

Table III-8. Negative Change in Final Demand for Business Program Participants
(By County)

Industry of Participants Clark Green Polk Outagamie
Automobile Repair and Services - - - $178
Bags, Plastic - - - $1,394
Beauty and Barber Shops - - - $344
Bottled and Canned Soft Drinks and Water - - - $344
Bowling Allies and Pool Halls - - - $2,606
Canvas Products - - - $59,366
Cheese, Natural and Processed $7,781 $187,047 - -
Child Day Care Services - - - $2,500
Colleges, Universities and Technical Schools - - - $146
Dairy Farm Products $22,789 $42,962 $41,994 $18,209
Doctors and Dentists - - - $161,271
Eating and Drinking - - - $277
Elementary and Secondary Schools - - - $5,741
Food Preparations, N.E.C. - - $21,612 -
Food Stores $146 $26,603
Frozen Specialties - - - $3,190
Furniture and Home Furnishings Stores - - - $1,100
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Industry of Participants Clark Green Polk Outagamie
General Merchandise Stores - - - $45,931
Insurance Agents and Brokers - - - $52,861
Management and Consulting Services - - - $9,033
Millwork $350 - - -
Miscellaneous Personal Services - - $58,858 -
Motion Pictures, Amusement and Recreation Services,
NEC - - $3,336 -

New Residential Structures - - - $9,966
Nursing and Protective Care - - - $9,533
Other Nonprofit Organizations - $0 - $5,800
Outerwear Knitting, Narrow Fabric Mills, Broadwoven
Fabric Mills - - $533 -

Paper Coated and Laminated N.E.C. - - - $2,989
Paper Industries Machinery - - - $9,935
Paper Mills, Except Building Paper - - - $422,263
Photofinishing, Commercial Photography - - - $1,201
Pipe, Valves, and Pipe Fittings - - - $34,377
Printing Ink - - - $34,948
Real Estate - - - $289,814
Social Services - - - $35,905
Special Dies and Tools and Accessories - - $31 -
State and Local Government Education - - - $91,959
State and Local Government Noneducation - - - $26,292
State/Local Government Education $18,084 $5,430 $209,618 -
State/Local Government Noneducation $27,000 - - -
Truck and Bus Bodies - - - $340,776
Welding Apparatus - - - $295,731
Wholesale Trade $14,000 $17,215 - $366
Grand Total $90,005 $252,800 $335,982 $2,002,950
Percent of Cost Covered with Incentive 45% 27% 22% 22%

Clark County had a greater portion of its costs covered by program incentives as a result of
the funds captured by participating dairy producers. Schools, and dairy producers were
among the top industries that invested in energy efficiency in the three rural counties, and
paper mills invested the most in improving energy efficiency in the urban county.

The spending that was captured locally is presented in the following tables. Money that is
spent outside of the county is modeled as leakage, even though a large portion is being spent
in neighboring counties, which will also have a positive influence on these counties but is not
reflected in this county-level model.
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Table III-9. Change in Final Demand for Local Nonmanufacturing
Allied Industries of the Business Program

(By County)

Industry Clark Green Polk Outagamie
Electrical Repair Services - - - $1,234
Furniture and Home Furnishing Stores $17 $74 $37 $44
Lighting Fixtures and Equipment - - - $2,024
Maintenance and Repair, Nonresidential $30,488 $127,609 $168,065 $1,217,072
Miscellaneous Retail - - - $63
Wholesale Trade $13,333 $16,814 $13,152 $25,864
Grand Total $43,839 $144,497 $181,254 $1,246,301
Percent Spent Locally 100% 98% 100% 99%

Most of the cost incurred in this phase of the implementation was supplied by local industry in
these four counties. The economic benefits associated with the manufacture of the goods and
services, however, were not as likely to be captured locally, as presented in Table III-10
below.

Table III-10. Change in Final Demand for Local Manufacturing
Allied Industries of the Business Program

(By County)

Clark Green Polk Outagamie
Farm Machinery and Equipment $16,150 $4,250 $17,671 -
Lighting Fixtures and Equipment - - $76,988 $727,946
Motors and Generators $335 - - $1,604
Power Transmission Equipment - - - $270,462
Pumps and Compressors $15,763 - - $2,387
Grand Total $32,248 $4,250 $94,659 $1,002,399
Percent Spent Locally 27% 2% 38% 77%

Counties like Outagamie that produce these types of equipment, will have considerably less
leakage of the project costs than counties that do not produce these types of equipment, like
the rural counties in this analysis. The level of project costs spent outside of the county is also
a factor of the types of measures that were installed in those counties. Note that the
nonmetropolitan counties were able to support the manufacture of equipment for the
agricultural energy savings, but not able to consistently support other manufacturers of the
energy efficient equipment installed in their counties.

b. Results

The type and cost of measures installed and the ability of participants to utilize local allies
shaped the resulting impacts from the implementation phase of Focus on Energy savings to
date. The economic impacts are presented in Table III-11 below.
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Table III-11. Implementation Impacts–Rural Counties

Clark County Green County Polk County

Industry Jobs
Value
Added

Percent
Change

in VA Jobs
Value
Added

Percent
Change

in VA Jobs
Value
Added

Percent
Change

in VA
Agriculture -0.2 -3,582 -0.01% -0.5 -12,570 -0.04% -0.4 -8,880 -0.03%
Mining 0 2 0.00% 0 -54 0.00% 0 -5 0.00%
Construction 0.5 19,829 0.05% 2.6 99,851 0.24% 2.3 102,392 0.15%
Manufacturing 0.1 10,011 0.01% -0.4 -31,274 -0.02% 0.4 25,292 0.01%
TCPU 0 -763 0.00% 0 -1,454 -0.01% -0.1 -5,627 -0.01%
Wholesale
Trade 0 -668 0.00% -0.1 -6,620 -0.01% 0.2 8,572 0.03%

Retail Trade 0.1 4,449 0.01% 0.9 29,725 0.03% -0.2 -2,060 0.00%
FIRE 0 -3,591 0.00% -0.1 -6,211 -0.01% -0.1 -10,523 -0.01%
Services -0.1 -2,228 0.00% -0.1 -2,740 0.00% -1.6 -32,943 -0.03%
Government -0.4 -10,925 -0.02% 0.1 1,766 0.00% -0.1 -2,931 -0.01%
Public
Education -0.3 -13,342 -0.04% -0.1 -1,945 -0.01% -3.7 -156,115 -0.30%

Totals -0.2 -817 0.00% 2.2 68,473 0.01% -3.1 -82,912 -0.01%

A few notable points emerge from these impacts:

• Two of the three counties experience slightly negative net impacts from the
implementation phase because of an inability to capture the project cost spending or
to overcome significant investments by one industry, as was the case in Polk County.

• The short-term negative impacts for the participating industries are off set by positive
impacts in construction in all three counties and a combination of manufacturing,
wholesale trade, and retail trade depending on the specific county.

• The implementation impacts are a one-time impact that will be off set by the positive
impacts of the annual energy savings over the life of the measures. Assuming similar
mix of industry, and prices, the counties with negative economic impacts during the
implementation phase, will see net positive economic impacts after a year of annual
energy savings and will continue to be positive over the life of the installed
measures.

In the urban county, Outagamie, participants were able to meet most demand for the
necessary goods and services within the county boundaries, creating net positive economic
impacts even in the implementation phase.
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Table III-12. Economic Impacts from Implementation–Urban County

Industry Jobs Value Added
Percent Change
in Value Added

Agriculture 0 38 0.00%
Mining 0 555 0.00%
Construction 21.1 1,042,908 0.18%
Manufacturing 0.9 -53,011 0.00%
TCPU 0.2 5,984 0.00%
Wholesale Trade 0.9 62,413 0.02%
Retail Trade 11.5 425,176 0.07%
FIRE -2.9 -243,385 -0.03%
Services -1.9 -107,036 -0.01%
Government -0.1 -6,978 0.00%
Public Education -1.2 -52,214 -0.02%
Totals 28.3 1,074,518 0.02%

The notable points that emerge from these impacts are:

• Construction captured the benefits of participant investment in lighting since
electrical contractors are the primary allies, but plumbing and heating contractors,
and the construction of new homes through the WESH program also contributed to
the positive impacts in this industry.

• Retail trade benefits significantly since most of residential participant spending was
on compact fluorescent bulbs and appliances coming from retail outlets, specifically
furniture and home furnishing stores, and building materials and gardening stores.

• The one-time implementation impacts created a change in value added that was
greater than, but comparable to, one year of energy bill savings, but with benefits for
a different array of industry.

c. Comparison of the Nature Impacts in Urban and Rural Counties

i. Magnitude of Impacts

In the implementation phase, the urban county had the strongest positive impacts as a result
of its ability to capture a majority of the project costs. The nonmetropolitan counties in this
analysis saw a greater portion of their project investments leaked in the implementation of
measures in both the Residential and Business Programs. Depending on the county, this
resulted in negative, neutral, and positive net economic impacts.

Based on the impacts in these four counties, the implementation phase is more apt to have
positive impacts in counties that provide energy efficiency services and produce related
equipment, like Outagamie County. The rural counties were not able to capture as much of
the investment despite the fact that many of the types of industry that provide services, like
plumbers, and electricians and retail outlets, like hardware stores, can be found in these
counties. A large portion of the materials was still purchased from outside the county, which
may be a function of access to program allies, or more likely a function of consumer behavior
and commuting patterns.
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For example, In Clark County 40% of the demand from Furniture and Home Furnishing
Stores as a result of the Residential Program occurred outside of the county, but 53% was
from neighboring Marathon and Wood Counties. The appliances were apparently available in
Clark County, since some were purchased there, but participants may have lived close to the
border or do not typically shop within Clark County. Lack of access to energy efficiency
equipment and services within the county may not be as significant a factor as consumers
travel patterns or shopping behavior, considering that 21% of all workers in Clark County
commute to Marathon and Wood Counties regularly (Department of Workforce Development,
2000).

ii. Industries Affected

Construction was one industry that benefited in all four counties. Other industry that benefited
or experienced negative impacts was dependent on the types of participants in the particular
county. Similar impacts could be expected in other counties in the state that invested in
similar energy efficiency measures and had similar participating industries.

All three rural counties in this analysis were able to capitalize on the manufacture of certain
farm equipment and machinery. Some counties were also able to take advantage of
investment in motors and generators, pumps and compressors and lighting fixtures and
equipment. Outagamie County, however, was able to capitalize in all of these areas and
consequently minimized leakage of project implementation costs from the county.

3. Distribution of Economic Impacts from Achieved Energy Savings between
Urban and Rural Counties

a. Participation and savings per capita

Previous evaluations of the rates of participation, energy savings, and ally assistance, of
Focus on Energy in urban and rural counties provided the first insights into the likely
distribution of economic impacts of the program.10 This approach was limited, however,
because it did not quantify the actual impacts in various types of counties, as this analysis
was able to do. This section, therefore, reviews the distribution of participation and savings
previously reported and how it relates to the specific achievements in the counties in this
analysis.

i. Business Programs

Based on the program achievements to date, participation in nonmetropolitan counties has
been less than would be expected given their distribution of eligible participants; note in Table
III-13 that their portion of participants is less than their portion of eligible participants.
Compared to their relative share of energy consumption, however, nonmetropolitan counties
have captured a larger percentage of energy savings than would be expected given their
portion of the population. This is the result of some very significant savings by a few firms in
the most rural counties of the state.

                                                
10 Complete details of this evaluation can be found in the March 2004 Focus on Energy Economic
Policy Report.
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Table III-13. Business Program Participation and Energy Bill Savings
Compared to Total Energy Consumption for Focus on Energy

Source: Focus on Energy: Economic Policy Report, 2004.

The participation rates for the counties in this analysis were generally equal to, or higher than
the overall participation in each county group. The average annual bill savings, however,
were much higher in Outagamie County than in other urban counties, and they were
significantly lower in Clark County compared to other rural counties. This highlights the
variation that exists even within the county classification groups due to the unique and
sometimes large projects of individual business program participants.

Table III-14. Specific County Business Program Participation and Energy Bill Savings

County
Rate of Participation–

Commercial
Rate of Participation–

Industrial

Average Annual Energy
Bill Savings Per

Participant
Urban 2% 0.5% $4,545
Outagamie (Urban) 1% 1% $14,265
Semirural 1% 0.4% $4,299
Green (Semirural) 4% <1% $1,325
Polk (Semirural) 1% <1% $5,745
Rural 1% 0.5% $14,478
Clark (Rural) 1% 1% $2,724

ii. Residential Program

The Residential Program also has demonstrated a slightly higher portion of benefits accruing
to urban counties, than would be expected based on their portion of the eligible population.
Overall, there is less variation in energy savings per participant between the different county
types because of the nature of the savings: many small projects by many individuals, but
nonmetropolitan counties do have a slightly lower rate of annual savings per participant.

                                                
11 The Economic Policy Report cited here split nonmetropolitan or rural (as used in this Rural Economic
Impacts Report) into “semirural” and “rural.”

County Type11
Eligible

Participants
Actual

Participants
Annual Energy

Bill Savings

Distribution
of Energy

Consumption

Average Annual
Energy Bill Savings

Per Participant
Urban 71% 76% 74% 82% $4,545
Semirural 24% 21% 18% 16% $4,299
Rural 6% 3% 9% 2% $14,478
Program Total 231,773 3,165 $14,132,884 673 TBTU $4,775
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Table III-15. Residential Participation and Energy Bill Savings for Focus on Energy

County Type
Eligible

Participants Participants
Annual Energy

Bill Savings
Rate of

Participation

Average Annual Energy
Bill Savings Per

Participant
Urban 78 % 81% 82 % 14% $53
Semirural 18 % 16% 16 % 12% $52
Rural 4 % 3% 2 % 9% $48
Program Total 1,761,395 230,119 $12 Million 13% $53

Source: Focus on Energy: Economic Policy Report, 2004.

The counties included in this analysis had similar rates of participation and annual energy
savings compared to other counties in their classification group, with the exception of Polk
County, which also had the smallest portion of its savings through households. It is also
important to note, that since energy efficiency investments are characterized by high up front
costs, households with lower per capita income are less likely to participate, regardless of
their urban or rural location. Consequently the lower average per capita income in rural
counties may be another contributing factor to the slightly lower rate of participation in
nonurban counties.

Table III-16. Specific County Residential Program Participation and Energy Bill Savings

County Rate of Participation
Average Annual Energy Bill

Savings per Participant
Urban 14% $53
Outagamie (Urban) 20% $54
Semirural 12% $52
Green (Semirural) 15% $54
Polk (Semirural) 5% $37
Rural 9% $48
Clark (Rural) 8% $44

b. Economic impacts per capita

The distribution of participation and rates of energy savings is supported by taking a look at
the distribution of the actual economic impacts in these counties per capita. Although impacts
from the initial investment and the annual savings will actually affect all residents within the
county economy regardless of their eligibility in the program, the impacts reported in Table III-
17 are normalized by the eligible population for more accurate comparison.

Table III-17. Statewide and Specific County Impacts Per Capita

County
Employment Impact from Annual Savings

Per 10,000 Eligible Participants*
Value Added Impacts from Annual Savings

Per 10,000 Eligible Participants
Clark 1.66 $61,460
Green 2.32 $79,683
Polk 2.06 $76,578
Outagamie 3.94 $188,462
Statewide (Year 1) 2.92 $120,411

* Eligible Participants include households, commercial and industrial firms.
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It is important to note that the statewide economic impacts were modeled using a dynamic
modeling tool that accounts for changes in price over time. It also included many additional
factors including program spending and was able to model impacts from both the
implementation and the annual savings in the same model. Finally, it reflected the very early
stages of program activity. Consequently, comparing the results of the statewide impacts with
those found in this study is tentative, but illustrates the likely differences in per capita impacts
that exist within the state. The comparison between the counties themselves illustrates again
the differential impacts that can be expected from investing in energy efficiency in urban and
rural counties.

The urban county demonstrates notably higher economic impacts per eligible participant than
the three rural counties, and exceeds the average employment and value added impact for
the state. Considering the stronger multiplier effect in urban counties overall, it is not
surprising that Outagamie County has generated a greater impact per capita than the other
counties. As noted in the previous analysis, for each dollar saved, a greater impact was
created in Outagamie County than the other counties, and it likely captured a larger portion of
the statewide economic impacts compared to the rural counties. Two of the three rural
counties (Polk and Green) had similar impacts per eligible participant, and Clark County had
the lowest impact per eligible participant, again demonstrating the relatively weaker multiplier
effects in the most rural county included in this analysis. The fact that two of the counties
were relatively close to the statewide average employment impact is encouraging, but
tempered by the fact that these counties had typically higher savings than most other rural
counties in Wisconsin.

c. Revenue generated per capita

Another source of economic impacts for counties that have participation in Focus on Energy
is the transfer of funds to support the program. This was not included in the modeling of the
impacts, but is presented here to note the difference in this transfer for urban and rural
counties. From an economic perspective, funds that leave the regional economy are
considered a short-term loss of local multiplier effects. Supporting the improvement of energy
efficiency in exchange provides a number of benefits over the long term. Full accounting of
the net transfer at a county level is not attempted here, but is suggested for further research.

Focus on Energy is supported through fees collected by participating utilities from their
customers. The value of the public benefits fee depends on the type of utility, and municipal
and cooperative utilities collect a $16 fee per meter. Other utilities’ obligations are based on
historic rate case agreements and their mix of customers. The average annual fee per meter
ranges from $9.75 to $16.45 for residential customers and is about $47 for nonresidential
customers.12 Tables III-18 and III-19 reflect the average rates for eligible customers in each
county times the number of eligible customers in both the residential and nonresidential
sectors. A complete table of the estimated fees to fund FY 2004 can be found in Appendix B.

                                                
12 This information was provided by the Wisconsin Division of Energy in a summary table of the fees
collected for each participating utility. See Appendix B for more detail.
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Table III-18. Revenue Generation–Residential

County
Average Annual Fee

Per Meter
Annual Revenue

Generated*
Residential

Participation Rate
Clark $13.75 $294,681 8%
Green $14.18 $456,898 15%
Polk $12.00 $268,754 5%
Outagamie $14.58 $1,873,238 20%

* The Revenue Generated is based on the FY2004 Anticipated Per Customer Fees as explained in Appendix B. The
revenue is assumed to have been collected every month for the past 33 months, no adjustments were made for inflation. They
only include revenue generated by eligible participants.

The two counties with the smallest proportion of eligible participants (Clark and Polk
Counties) have the lowest fees per capita and have demonstrated the lowest rates of
participation in the Residential Program as of December 2003. Despite their lower fees,
eligible participants within these counties are eligible to the full extent of the program and
should continue to take advantage of the opportunities the program presents to extract the
maximum benefit from their support of the program.

Green and Outagamie Counties have similar fees per meter, and comparable rates of
participation. These two counties also are getting the greatest rates of economic impacts
because of their relatively stronger multiplier effects, but the actual change generated in the
economy is similar to the other two counties. Since these counties are contributing more to
the program, in a simplistic view of equality one may presume they should get more benefit
from the program. This appears to be the case in these counties, even if it is not intentional.

For Business Programs, all firms pay the same per meter fee, and the participation rates were
similar in all four counties. The only exception is commercial participation in Green County,
where, despite making the smallest absolute contribution to revenues, it capitalized on
savings for the highest percentage of eligible participants. No notable differences are
apparent between urban and rural counties.

Table III-19. Revenue Generation–Nonresidential

County
Annual Fee
Per Meter

Annual Revenue
Generated*

Commercial
Participation Rate

Industrial
Participation Rate

Clark $47.65 $198,391 1% 1%
Green $47.65 $138,769 4% <1%
Polk $47.65 $236,654 1% <1%
Outagamie $47.65 $877,689 1% 1%

* The Revenue Generated is based on the FY2004 Anticipated Per Customer Fees as explained in Appendix B. The
revenue is assumed to have been collected every month for the past 33 months, no adjustments were made for inflation.

d. Incentives received per capita

In the initial stage of project implementation, participants also benefit from acquiring program
funds to implement energy saving measures that will have immediate and long-term impacts
on the county economy. The indices presented in this section are influenced by both the
participation rate and the types of projects that were implemented in the counties.
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Generally speaking, nonmetropolitan counties acquired slightly less in incentives for
residential measures both per capita and per participant than urban counties, but there is of
course variation within those counties. Green County for example had the highest rates of
incentives per capita and per participant, which surpassed the average for urban counties, but
not that of Outagamie County. It is important to note that both Green and Outagamie had the
highest rates of participation among the counties analyzed.

In terms of project costs covered by incentives, nonmetropolitan counties typically were below
the average for urban counties and the state as a whole, but these four counties did not
reflect the same pattern. This serves to emphasize the variation in impacts that can be
expected in any county depending on the type of participation and measures pursued. Polk
and Clark Counties both had a number of projects that were appliance turn-in, which
produced and incentive with not offsetting cost to the participant.

Table III-20. Incentives Received–Residential Program

County
Total Incentives

Received
Incentive

Per Capita
Incentive

Per Participant
Percent of Project Cost
Covered by Incentive

Rural $228,966 $4 $39 32%
Clark $44,098 $6 $38 56%
Semirural $1,776,705 $6 $48 40%
Green $128,679 $11 $65 52%
Polk $20,399 $3 $37 67%
Urban $10,417,349 $8 $56 54%
Outagamie $750,398 $16 $69 40%
Statewide $12,423,020 $7 $54 51%

The Business Programs demonstrated a similar pattern of greater per capita and per
participant impacts in the urban counties compared to the nonmetropolitan counties, but not a
clear distinction in terms of the project costs covered by incentives. It is interesting to note,
however, that when looking at all counties in each group, the nonmetropolitan counties are
getting fewer incentives per capita than the statewide average, and urban counties are getting
more than the statewide average.

The counties analyzed, however, did not strictly follow this same pattern, again emphasizing
the importance of the types of participants and measures installed on the financial resources
that will be drawn into the county. Green and Outagamie Counties, for example, acquired the
most in per capita incentives. Polk and Outagamie Counties, however, had the greatest
incentives per participant. Investment in public education was the driving factor for the high
per participant incentives for Polk County. Clark County had the greatest portion of project
cost covered by incentives, because many dairy farmers took advantage of grant and loan
opportunities. The other three counties had very similar rates of project costs covered by
incentives.
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Table III-21. Incentives Received–Business Programs

County
Incentives
Received

Incentive
Per Capita

Incentive
Per Participant

Percent of Project Cost
Covered by Incentive

Rural $702,313 $54 $8,462 22%
Clark $74,516 $41 $3,726 45%

Semirural $3,590,228 $66 $6,148 24%
Green $94,116 $76 $2,477 27%
Polk $92,126 $45 $5,758 22%

Urban $15,972,909 $97 $6,966 21%
Outagamie $553,115 $75 $6,285 22%

Statewide $20,265,450 $87 $6,846 21%

B. ECONOMIC DEVELOPMENT IMPACTS—POTENTIAL ENERGY SAVINGS

Potential energy savings include:

• Impacts from potential annual energy savings.

• Increase in energy consumption.

1. Impacts from Potential Annual Energy Savings

a. Modeling Potential Annual Energy Savings

The potential energy savings were based on the energy intensity per employee of the
industries in each county and an assumption that with continued activity, the counties could
realistically reach savings rates of 5% of today’s total energy consumption. The potential
energy savings are presented in Table III-22 below.

The energy intensity values were primarily taken from a baseline study of the potential for
Focus on Energy (Revised Baseline Report, 2001). This report provides an estimate of the
energy intensity per employee for most two-digit SIC categories and missing data for certain
industries was augmented with information from the federal CBECS and MECS surveys. The
energy intensity per employee was multiplied by the number of employees in an industry
(according to the IMPLANTM model) to determine the total energy consumption potential for
that industry. Five percent of the total was assumed to be the equivalent potential energy
savings for that industry. See Appendix A, section D, for details on establishing the savings
rate, and the energy intensity assumptions.

The potential energy savings have a slightly different distribution than what has been
achieved in these counties to date. For the rural counties, manufacturing makes up a larger
proportion of savings than it has in the program to date, and households a prominent second
in all four counties. Each of these counties have a fairly strong manufacturing base, true of
most Wisconsin counties, which is also the most energy intensive sector; and consequently it
has the greatest potential savings based on the assumptions. Green County has a
comparatively greater potential in the retail trade sector because of the relative size of that
sector; in fact, the largest employer in Green County is in mail order trade (Wisconsin
Department of Workforce Development, 2002). Since trade is less energy intense, there is
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less potential for energy savings. Like the nonmetropolitan counties, the greatest potential for
energy savings in Outagamie County was in manufacturing, followed by household energy bill
savings. The distribution of potential energy savings is presented in Table III-22 below, with
the exception of Outagamie County, which would continue to have most of the savings in
manufacturing and households. Counties that share this distribution of employment and
industry could be expected to demonstrate similar levels of energy savings.

Table III-22. Potential Value of Energy Savings

Outagamie County Clark County Green County Polk County

Industry Savings
Percent
of Total Savings

Percent
of Total Savings

Percent
of Total Savings

Percent
of Total

Agriculture $442,050 4% $158,846 6% $159,561 5% $112,766 3%
FIRE $166,956 1% $15,493 1% $20,205 1% $18,882 0%
Government $96,346 1% $41,129 2% $31,280 1% $31,238 1%
Manufacturing $5,734,089 48% $1,242,876 47% $1,645,350 51% $2,290,809 59%
Public
Education $167,180 1% $25,082 1% $31,435 1% $40,684 1%
Services $908,590 8% $102,278 4% $168,261 5% $152,133 4%
TCPU $170,955 1% $24,204 1% $19,910 1% $23,925 1%
Retail Trade $885,575 7% $87,143 3% $201,026 6% $143,805 4%
Wholesale
Trade $174,721 1% $22,499 1% $24,379 1% $14,825 0%
Households $3,242,368 27% $919,481 35% $922,326 29% $1,064,874 27%
Total $11,988,831 100% $2,639,031 100% $3,223,733 100% $3,893,940 100%
Percent of
Value Added 0.19% 0.44% 0.41% 0.46%

These energy bill savings are the first direct impact on the local economy, and it is these
industries that will be more competitive through efficiency. The support of industries like
manufacturing and agriculture, as would be the case in this savings scenario, is consistent
with regional growth theory, which has long encouraged growth in these export base
industries (Krikelas, 1992). When a region is producing products for sale outside of the region
it is rewarded by drawing capital into the region to fuel more growth. The energy bill savings
will also provide direct benefits to trade and service sectors, the main source of future growth,
and should contribute to their continued success. The high potential savings for households
should also be encouraging for rural residents and those that provide consumer services. The
direct benefits, as demonstrated earlier, represent only part of the story. Beneficiaries will
increase their demand for many different types of goods and services and as those dollars
flow through the economy each year, they will provide a steady infusion of support for all
sectors of the local economy.

Although not modeled, it is important to put the cost of achieving these energy savings into
perspective. As of December 2003, Focus on Energy has invoiced about $2.15 for every
dollar in value of verified gross annual energy savings. To achieve savings at the levels
reported above, the average total investment in the three rural counties would be about $3.2
million and Outagamie would be roughly $12 million, not including the installation costs to the
participants. Focus on Energy has already spent about $78 million dollars, which would
translate into about a million per county if spending were evenly distributed, so the continued
investment required to achieve these energy bill savings over time does not seem unrealistic.
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The actual costs of implementing these measures were not included in the model as they had
been for the achieved savings. The difficulty of anticipating the types and costs and incentives
for measures that will likely be installed in the future made did not allow for this assessment.
This could be modeled based on the actions of the program to date, but would have the effect
of over emphasizing the efforts achieved to date, in projecting future activities.

The potential energy savings by industry were introduced to IMPLANTM as a positive change
in final demand for goods and services, as was the case for the achieved energy savings.

b. Results

The potential impacts from continuing to improve energy efficiency are shown in Table III-23.
Besides the size of the impacts, the rate of impact is the most noticeable difference from the
achieved energy savings scenario for these three counties.

Table III-23. Summary of Impacts from Potential Energy Savings–Rural Counties

Clark County Green County Polk County
Industry Jobs VA Change Jobs VA Change Jobs VA Change
Agriculture 2.6 $36,674 0.10% 3.1 $52,355 0.16% 2.5 $41,686 0.16%
Mining 0 $29 0.00% 0 $1,545 0.09% 0 $517 0.01%
Construction 1 $40,025 0.09% 2 $76,773 0.18% 2 $84,111 0.12%
Manufacturing 9.3 $354,905 0.24% 11.3 $570,179 0.33% 16.7 $780,277 0.35%
TCPU 1.5 $68,524 0.20% 2 $92,012 0.32% 2 $129,991 0.23%
Wholesale
Trade 1.4 $68,828 0.19% 2.1 $118,825 0.26% 1.3 $67,963 0.26%

Retail Trade 7.4 $163,839 0.35% 20 $378,689 0.38% 13.4 $294,830 0.38%
FIRE 1.5 $189,482 0.22% 2.2 $281,066 0.23% 1.6 $252,412 0.21%
Services 8.9 $175,543 0.27% 15.6 $417,061 0.27% 13.9 $341,542 0.29%
Government 2.9 $89,744 0.19% 3.3 $122,414 0.29% 2.8 $90,198 0.22%
Public
Education 1.4 $60,406 0.18% 2.8 $101,687 0.29% 3 $124,549 0.24%

Total 37.8 $1,248,551 0.22% 64.4 $2,213,427 0.29% 59.4 $2,209,897 0.27%
Baseline 16,977 $580M 21,432 $775M 20,946 $813M
Rate of Impact* 1.4 $0.47 2 $0.69 1.5 $0.56

* The Rate of Impact for employment is expressed as jobs per $100,000 saved, and value added per $1 saved.

Note that in the potential energy savings scenario:

• The total change in the value of the economy is roughly twenty times larger than the
impact of the energy savings that have been achieved to date in these three rural
counties.

• The rate of impacts, however are still quite similar to the impacts achieved to date.
Differences are the result of shifts in the distribution of savings among industry. For
example, Polk County’s more significant changes in the rate of impact, a decrease of
0.7 jobs and $0.21, was the result of shifting the majority the savings from public
schools to the manufacturing sector.
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• A shift away from energy savings in among households and toward manufacturing
industries created a slightly higher rate of employment and value added impacts in
Green County compared to the energy savings achieved to date.

• Green County has the highest rates of impacts because it has the strongest
multipliers overall, an average of 2.05 for value added compared to 1.8 and 1.9 for
Clark and Polk Counties. Larger multipliers indicate stronger inter industry linkages
and less leakage in meeting changes in final demand.

• Unlike the achieved savings where most impacts were direct, a large portion of the
impacts in service and retail trade, schools and government are through induced
impacts as households spend their earned income and their energy bill savings.

• Retail trade had the greatest increase in employment and value added under this
scenario and the specific industries that have benefited from this change are again
eating and drinking establishments, food stores, automotive sales and services, and
miscellaneous retail.

• Each county varies in the industry supporting the second largest change in value
added. In Clark County, the service industry supports the second largest change,
which is mostly attributable to several health care related industries. Both Green and
Polk counties see larger impacts in the manufacturing sectors. Glass and plastic
manufacturing are the benefactors in Polk County and iron and steel foundries and
plastic products manufacturers in Green County. These industries are also the most
energy intensive, and had the largest direct energy savings.

The potential impact of saving 5% of today’s energy consumption in Outagamie County is
similar to the expected impacts in the rural counties. The impacts are presented in Table III-
24 below.

Table III-24. Potential Economic Impacts–Urban County

Outagamie County
Industry Jobs Value Added Change
Agriculture 8.3 $125,492 0.29%
Mining 0 $1,587 0.01%
Construction 12.6 $607,877 0.11%
Manufacturing 39.1 $2,334,254 0.17%
TCPU 6.6 $501,587 0.12%
Wholesale Trade 10.1 $729,115 0.18%
Retail Trade 57.7 $1,514,034 0.25%
FIRE 11.2 $1,286,383 0.15%
Services 64.8 $1,931,824 0.21%
Government 7.7 $316,874 0.20%
Public Education 10 $439,888 0.20%
Total 228.8 $9,796,219 0.17%
Baseline 113,894 $5,628M
Rate of Impact 1.9 $0.82
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The notable potential economic impacts in Outagamie County were:

• The change in the value added of the economy would be about ten times greater
than that which has been achieved to date, lower than the anticipated impact in all
three of the nonmetropolitan counties.

• The anticipated impact is the result of comparatively fewer energy intensive
industries in Outagamie County and consequently a lower rate of savings per dollar
of value added.

• Outagamie County demonstrates an employment rate of impact that is comparable
to the rural counties, but a value added rate of impact that is considerably higher
than the three rural counties because of the stronger value added multiplier in this
urban county.

• The industries in Outagamie County that would experience the greatest change
would be agriculture, followed by retail trade and service. Within agriculture over half
of the impacts are attributable to landscaping and horticultural services followed by
agricultural–forestry–fishery services both of which have numerous, but likely
seasonal, employees in the county.

• Retail trade impacts were mostly attributable to miscellaneous retail, eating and
drinking establishments and automotive sales and service and it mostly resulted from
the direct impacts of the energy savings. The service industry impacts were mostly
attributable to health care related industries.

c. Comparison of Impacts to Urban and Rural Counties

i. Magnitude of Impacts

In this scenario of the future potential in these four counties, the change in the relative
economic impact is noticeably different between the rural counties and the urban county. The
three nonmetropolitan counties averaged a change of about 0.26%, which was 20 times
greater than the impact from the achieved savings, while the change in value added for
Outagamie County was 0.17%, only ten times greater than the impact of the achieved
savings. To the extent that other rural counties host a greater portion of energy intensive
industries, greater relative economic benefits may be achievable by improving energy
efficiency.

There may be limiting factors to this potential. Since energy costs make up a larger portion of
the total costs of energy intensive industries these firms are more likely to invest in energy
efficiency on their own, and to be operating closer to maximum efficiency. However, for those
firms that do need to improve their efficiency, the potential impacts are substantial on an
individual and regional basis.

ii. Rate of Impacts

In terms of “bang” for the saved buck, the urban county, created economic growth at a faster
pace than the nonmetropolitan counties in this analysis. This trend would likely hold true for
other urban and rural counties if indeed the overall multipliers are stronger in metropolitan
counties, and savings are similarly distributed. The rate of impact on jobs is roughly
equivalent in all four of the counties.
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iii. Industries Affected

The types of industries that benefit from the improved efficiency are not noticeably different in
these urban and rural counties. Retail trade was most commonly the industry with the
greatest change, in all four counties, with the exception of agriculture in Outagamie County.
Manufacturing or Service was most commonly the industries experiencing the second
greatest change. Within retail trade, the industries that most commonly benefited were food
stores, miscellaneous retail, eating and drinking, and automotive sales and services in all four
counties. Within manufacturing, plastic products was the most common industry to have the
greatest impacts for the three rural counties, while Outagamie County had very dispersed
impacts for manufacturing, with the only real concentration (27% of the total) in various paper
industries.
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IV. CONCLUSIONS

This section presents conclusions about the economic impacts with respect to each research
question, and identifies limitations to the analysis.

A. HOW HAS FOCUS ON ENERGY IMPACTED RURAL ECONOMIES TO DATE?

The improvement of energy efficiency achieved through Focus on Energy has, on balance,
generate positive economic impacts in several rural Wisconsin economies. The impacts to
date have been limited by the size and age of the program, but will contribute to economic
growth in the economy over the life of the installed measures.

Many of the annual impacts were similar in magnitude, but differed in distribution in the rural
counties. In the rural counties, a large portion of the energy savings was achieved by
households, but the distribution of energy savings and the resulting impacts for other
industries varied by county. Household spending was responsible for a substantial portion of
the increase in the retail trade and service sectors and the substantial savings in public
education also resulted in relatively large impacts in all three counties. Concentrated savings
in public education also resulted in a higher rate of economic impact, particularly in Polk
County.

The industries that participated were from all sectors of the regional economy, including
manufacturing, agriculture, trade, service, public education, and households. Improving the
efficiency, and profitability, of all of these industries also is in line with addressing the greatest
challenge faced by rural economies: improving competitiveness of existing firms. The
secondary impacts of the economic success of participating firms will likely have the strongest
impact in the nonpublic industries of service and trade over the life of the installed measures,
which also helps rural counties tap into the national growth trend in these sectors.

The one-time impacts from the implementation phase was positive in those counties that
could capture a substantial portion of the project costs through local trade allies and
manufacturers, but was negative in two of the rural counties that did not. Access to local allies
is one issue, but it appears that consumer-spending patterns may also have an important
influence, since a majority of the goods and services were acquired in neighboring counties.
The fact that these goods and services were purchased regionally makes this negative impact
less significant than the model would suggest. The regional benefits will likely be felt by the
county, but they are not captured in a county specific model. The short-term, local negative
impacts will be completely offset by the long-term economic benefits to the county.

Most of the positive impacts from implementation accrued to retail trade and service
industries that provide energy efficiency goods and services. Lighting contractors, hardware
stores, and wholesale trade are examples. The manufacturing industries most likely to benefit
in these counties were those that produced farm machinery and equipment, lighting fixtures
and equipment, and pumps and compressors. Many other manufacturing industries that were
affected were not found in these rural counties, and they consequently were not able to
capture this investment.

The negative impacts that some counties experienced was the result of not being able to
capture local spending. This may be addressed by improving the ally network in those
counties as well as their marketing of the services available. The fact that the benefits are
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accruing regionally may indicate other impediments to reducing this leakage, like commuting
patterns or other consumer behavior issues. Minimizing the leakage that results from
manufacturing may be a long term goal for market development as such industries develop in
the state they may locate in rural counties, but there is little that communities, or program
administrators can do in the short term. Efforts to expand the manufacturing base of rural
areas beyond routine manufacturing to include even simple electronics like Vending Misers or
programmable thermostats would allow these areas to capture a greater portion of the
investment in energy efficiency.

B. WHAT ARE THE POTENTIAL ECONOMIC IMPACTS IN RURAL COUNTIES?

The energy savings achieved to date represent only a small portion of the potential in the
rural counties. It is possible that if these counties were continue to undertake energy saving
measures they could accumulate energy savings equivalent to 5% of their current energy
consumption across all industry. If this were achieved, the expected impact to the in these
rural counties would be roughly 20 times greater than the impacts of the achieved savings to
date.

The rate of impact on employment in these counties could be expected to be roughly similar
to the current rate, and the rate of impact on value added may increase for some counties
and decrease for others depending on how the mix of participating and impacted industries
changes from today.

Manufacturing industries would be responsible for the greatest portion of energy savings
considering their greater energy intensity and significant employment in rural Wisconsin. As a
primary export base industry, supporting growth and the competitiveness in manufacturing
will likely contribute to the future success of the economy. Other industries will also benefit,
and they also have important roles in the success of the rural economy. The secondary
impacts from improving the efficiency and profitability of all firms and households will be
concentrated in retail trade because of the increased demand for consumer goods and
services. Growth impacts in many other industries, like manufacturing, services, and FIRE will
also support the overall economy by infusing a steady, positive contribution to the local
economy each year for the life of the measures.

C. HOW DO THESE REALIZED AND POTENTIAL IMPACTS IN RURAL COUNTIES
COMPARE TO A TYPICAL URBAN COUNTY?

1. What differences in the nature of the economic impacts represent policy
tradeoffs for improving energy efficiency in urban versus rural counties?

a. Magnitude of Impacts

In terms of the magnitude of the change in the economy, the urban county in this study
created a change of 0.018%, the highest of any of the three rural counties. This was because
Outagamie County had both a higher level of savings per unit of value added and overall
stronger linkages in the economy to produce a greater change in the regional economy. This
represents a policy trade off to the extent that savings in an urban county make up a larger
portion of the total economy and savings are in industries with stronger multipliers than those
in a rural county.
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This trade off in the relative magnitude of county impacts was demonstrated in the
comparison of the economic impacts of the potential energy savings, in which all three rural
counties created a greater absolute change in their local economy because energy savings
made up a larger portion of the total economy. The greater energy intensity of industry in
these three rural counties compared to the urban county example meant that the total savings
made up a greater portion of the value added of the economy.

Differences in the relative magnitude of the change in the economy were also found in
implementation phase. The urban county, because of its diversity of industry, more local
spending was able to capture a larger portion of the investment in improving energy
efficiency, and consequently create a greater net positive change in the county economy. The
types of industries from which goods and services were demanded were very similar in the
rural and urban counties, but the portion that was demanded locally in the urban county was
almost twice that of the average portion of local demand in the rural counties for Residential
Program measures. Both the urban and rural counties could potentially capture almost all of
the project cost attributable to local allies for the Business Program measures, but with regard
to the project cost that goes to manufacturing industry, the urban county is able to capture
over three times the average portion for the rural counties. This would be true in comparing
other urban and rural counties in the state if the relative ability to capture spending is similar
in other counties. While the negative short-term impacts are small for these rural counties and
they are completely overcome by the positive long run benefits, the difference between rural
and urban counties does represent another economic advantage for urban counties in the
process of improving energy efficiency. This disparity can be addressed partially by improving
the ally networks in rural counties, but is limited by the influence of consumer behavior.
Expanding the manufacturing base of rural counties to include more energy efficiency
technologies could also be a long-term market effects goal that would create more
opportunities in rural counties.

b. Rate of Impacts

Another potential trade off for improving efficiency in rural versus urban counties is the rate at
which economic impacts can be achieved. Based on observations of the impact from the
achieved energy savings and the potential energy savings, the urban county would create a
greater annual economic impact per dollar saved than the rural counties in this analysis. This
is directly tied to the relative strength of the county economy and the types of industry that
experience impacts. This is demonstrated most clearly by Polk County, which invested
heavily in the energy efficiency of schools, and consequently had a rate of impact equivalent
to Outagamie County, despite Outagamie County’s overall stronger multipliers. When savings
was more evenly dispersed in the potential energy savings scenario, it was clear that energy
savings achieved in Outagamie County would clearly create more impacts in value added per
dollar saved than the other rural counties.

c. Industries Affected

The industries that are affected in either rural or urban counties, based on these cases, are
not significantly different. In terms of energy bill savings, the urban county has had a greater
portion of savings in manufacturing while the rural counties had a greater portion of savings in
agriculture and public education. Both urban and rural counties had a significant portion of
savings in households as well. With regard to the potential energy bill savings, the distribution
among industry and households was also very similar in both the urban and rural counties
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evaluated here. Supporting the competitiveness of all of these industries is in the best interest
of economic growth and development for all counties involved.

The industries that experienced the greatest impacts were retail trade, service, and FIRE in
both the urban and rural counties, but were dependent on the participating industry in the
achieved savings scenario. The impacts in service and FIRE were a slightly greater in the
rural counties than in the urban county. Like the rural counties, household spending from
energy savings and increased earnings were responsible for the significant positive impacts
in retail trade.

In the implementation phase as well, the industries that are affected directly and indirectly
were very similar in the urban and rural counties in this analysis, but depended significantly
on the types of industries that were investing in energy efficiency improvements, and the
ability of the county to capture local spending. Generally speaking, construction industries
had the greatest positive impacts, while the negative impacts were dispersed among
participants, retail trade, and other services in all four counties. The urban counties also
capitalized on local spending on energy efficiency goods and services, and the manufacture
of those products. This difference is partially attributable to access to allies and to the
diversity of rural county economies. However, it also represents consumer behavior and
existing commuting patterns that cause consumers to purchase goods and services from
outside the county boundaries.

2. Does the program demonstrate differences in the equity of impacts in urban
and rural counties?

a. Participation and Energy Bill Savings per Participant

The previous analysis of the participation and energy bill savings in urban, and
nonmetropolitan counties in Wisconsin, found that, overall, urban counties have greater
participation and higher rates of energy bill savings per participant in the Residential Program.
In the Business Program, large projects in two rural counties resulted in higher energy bill
savings in the rural counties, but otherwise the same trend would have been true. The
counties chosen for this analysis demonstrated higher rates of savings and participation in
some cases but not in others, highlighting the variability in economic impacts that would also
exist within county groups.

b. Revenues generated

Since this analysis is looking at economic impacts at a county level, the funds to support
Focus on Energy can be considered a short-term negative impact for the counties, but return
benefits in a number of ways to the county through long term energy savings and other
benefits. The difference in the revenue collected in urban and rural counties is entirely based
on the participating utilities that are operating in those counties and the rate cases that have
established their contribution to the program.

Two counties, one urban and one rural in this analysis contribute a greater portion of funds
per meter than the two other rural counties. These two counties also happen to have the
highest rates of participation, which from a simplistic view of equity would seem fair. The
other two counties have contributed the least in terms of per meter fees, but still have saved
more energy in their county than many other rural counties, in effect maximizing their
investment in by tapping into the many opportunities presented by the program.
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c. Incentives received

The incentives received by a county represent a positive inflow of funds to the economy with
the added value of annual energy savings over the life of the installed measures. In terms of
the program incentives issued as of December 2003, urban counties have generally captured
more incentive dollars per capita than nonmetropolitan counties. When looking at the
individual counties in this analysis, however, the rate of incentives does vary significantly in
terms of both per capita incentives and per participant incentives. Similarly, the percentage of
the project cost covered, does not indicate an inequality between urban and rural counties,
but rather a variation that is linked to the types of measures installed and the types of
participants.

D. LIMITATIONS OF THIS STUDY

This study is limited by several factors some of which result from the type of model being
used and others by the depth to which this issue could be explored.

As noted throughout the paper, the nature of input-output modeling does not allow for long
term projections as the to future impact of energy savings on the local economy. It is merely a
snapshot of the current or potential scenario that is being modeled. The repetitive nature of
the energy bill savings, means that the positive impacts demonstrated will likely continue for
the life of the measure, but will vary based on factors like structural change in the economy,
changes in fuel prices, and the persistence of the installed measures.

The ease or cost of program implementation in urban versus rural counties was not
considered. Real differences in the cost of implementation may exist because assisting
participants in remote areas will require more travel, and advertising or other market effect
initiatives may reach fewer people, consequently making implementation more expensive per
potential participant.

The realized impacts from the program are certainly limited by the short time frame that has
been evaluated. A short time frame also puts a damper on estimating the potential energy
savings because the existing data is limited in its ability to contribute to valuable projections
on the future success of the program as a result of relatively few participants.

This study does not address long-term development goals, specifically the market
transformation agenda of Focus on Energy. Over time this aspect of the program will be able
to be more successfully evaluated, and would be very relevant to rural communities. A
greater portion of energy efficiency goods and services are being demanded locally in urban
counties compared to rural counties; if this represents a real lack of access to such services,
it is not entirely clear, but if so would signal a lag in rural economies that are not able to tap
into this transforming market and a potential development opportunity.

Only four counties were included in this evaluation. The unique mix of existing industry and
participation in each county is extremely important in determining the impact from improving
energy efficiency. Complete evaluation of each county would be ideal, but burdensome.

The issue of rural versus urban impacts within statewide energy efficiency programs should
be pursued in future studies with the intention of overcoming some of the aforementioned
limitations or to broaden the scope of the analysis. Addressing the long-term impacts of
market transformation in rural versus urban areas would be one example. In addition, as rural



IV. Conclusions…

IV–6
Rural Economic Impact Report, Revised 7/30/2004

specific programs like Rural Communities in Focus on Energy, the economic growth of those
specific communities can be compared to other communities with similar characteristics to try
to distinguish the effect of improved energy efficiency on their overall economic success.
Finally a full cost benefit analysis that could value all of the social costs of providing energy
services and the social benefits from improving energy efficiency, could provide a social
accounting perspective to evaluate the value of saving energy in urban versus rural counties.
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APPENDIX A:  PROCESS FOR ECONOMIC IMPACT MODELING

Appendix A describes the process for economic impact modeling in the following areas:

• Overview,

• Input-output models,

• Achieved energy bill savings,

• Potential energy bill savings, and

• Implementation impacts.

A. OVERVIEW

Estimating the economic impacts from the energy bill savings and implementation the
measures requires three basic steps: establish the assumptions of how energy savings will
impact the economy, find an appropriate tool to measure the impacts, and quantify the
necessary inputs for the model. The basic assumption is that the energy bill savings and the
implementation of measures will cause an increase in demand for goods and services in the
economy. Economic impacts can be measured with a static input-output modeling tool
IMPLANTM. The change in final demand, which results from the energy savings activities of
businesses and residences, will be presented as a shock to the county economy and the
resulting impact on value added, income, and jobs in the county can be evaluated. Given
limitations in the available data, on the actual cost of measures, and the types of industries
that participated and assisted in the implementation process, much of the information that
was used in the models had to be developed through alternative methods. Estimating the
potential energy savings had to be completely derived from secondary information. The
methods used to estimate the data, and apply it to the model of economic impacts in this
study are reviewed in this appendix.

B. INPUT-OUTPUT MODELS

Given the basic assumption that the decrease in energy consumption will liberate funds for
participating funds and households to spend on other goods and services and that in order to
implement energy efficiency measures firms and households will have to purchase equipment
and services, a model of how this spending would affect the local economy was needed.

Static input-output (I-O)models provide a framework to understand how these dollars will flow
through the regional economy. Among other things, the change that results in the economy
will impact jobs, earnings and the value added of the region. Such models have been used in
several economic studies of the regional impacts of energy conservation over the last twenty
years (Weisbrod, 2003).

Introducing the energy savings of participants as a direct change in final demand requires one
primary assumption: participants that save energy will re-spend their energy bill savings in the
same fashion as they would accommodate a change in final demand for their product. For
example, if a firm generated an additional $100 of output, demanded outside of the region,
they would need to buy additional goods and services from suppliers to create that additional
$100 of output. The increased demand from local suppliers is referred to as the direct effect
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of the change in final demand (Schaffer, 2003). In the improved energy efficiency scenario,
the additional $100 of output is stimulated by a decrease in the firm’s production costs equal
to their energy savings. Firms would be able to, theoretically, expand production by the same
amount.

Supplier must also increase their output to meet the demands from the first firm. This is called
the indirect effect. As these changes in demand flow through the economy, they create a new
equilibrium. With the use of multipliers for earnings, jobs, and output, those changes can be
quantified in terms of economic impacts for the region (Schaffer, 2003). Similarly, households
with more disposable income (equal to their energy bill savings) will spend that savings on
more of the same goods and services they currently consume, creating induced impacts.
Since the savings are relatively small per household or even per business, it is safe to
assume that the bill savings will not significantly alter spending patterns.

Similarly, public entities that experience energy savings will be able to shift spending away
from operational costs for energy and toward provisions necessary to provide additional
services. This has the effect of reducing the tax burden on households, but not a direct cash
flow, by providing more services for the same amount of tax paid. There is no evidence to
date that such programs have led to an actual decrease in taxes, and therefore the increase
in final demand stays within the government sector of the model (Weisbrod, 2004).13

The other direct changes in demand, like the demand for energy efficient equipment,
represents an actual change in final demand for the industry providing energy efficiency
services and products.

Static I-O models include many predetermined assumptions that must be understood before
their results can be accurately interpreted. First they assume prices remain constant. They do
not have a time dimension. For these two reasons, they do not interpret the prices changes
that may result from shifts in demand, and they cannot project effects over time. They simply
track a change in demand as it flows through the economy to produce a new equilibrium. In
addition, I-O models assume that inputs are used efficiently; for example, there is always full
employment. They assume that the output of each sector is produced with a unique set of
inputs with no substitution, there are no external economies of scale, the distribution of
imports and exports (both sales and purchases) are constant, and there are not constraints
on local resources (Hastings 1993).

While more sophisticated models are available, static I-O models provide accurate estimates
of economic impacts (Lynch, 2000). A modeling tool like IMPLANTM, which was used in this
study, is very effective at measuring small changes in demand for products and services, but
is limited in its ability to project over time, or to demonstrate changes that might occur in
prices as a result of the changes in demand for goods and services.

The use of this kind of model requires the quantification of the energy bill savings, the cost of
the installed measures, the incentives received by participants, and the industries that
assisted. The methods used to quantify these inputs for the model are described in the
following sections.

                                                
13 This was written in an e-mail received from Glen Weisbrod, EDRG, on Monday, January 12, 2004.
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C. ACHIEVED ENERGY BILL SAVINGS

One of the most important inputs for modeling the economic impacts is the value of the
annual energy bill savings. Focus on Energy program administrators collect data on
participants in their respective programs and this data is evaluated and analyzed by the
evaluation contractors. The data used in the model was derived from existing program
information, as reported by the program administrators, on energy savings, participants,
program allies, and the costs of projects. Activity from the Business and Residential Programs
were grouped by county for evaluation with the county specific models.

1. Data Source and Background

Data for the Business Programs is collected by Milwaukee School of Engineering and stored
in a database called STAR. The Residential Program’s data is collected by the Wisconsin
Energy Conservation Corporation and also stored in the residential database.

Program administrators collect different types of data for numerous purposes and for this part
of the analysis the key information was: 1) the value of the energy savings which was
consistently reported in both programs; 2) the type of industry that was saving the energy,
which was less consistent but not difficult to ascertain in most cases; and 3) the location
where the savings occurred, which was easily determined with the address of the participant.

The value of the energy savings is one of the most important values since it is the basis for
estimating the magnitude of the economic impacts of such activities. Measurement and
verification of energy savings, or the level of energy saved compared to an alternative action,
has generated volumes of research, which has lead to general consensus among
independent evaluators on the appropriate methods. In essence, program managers (typically
engineers), with the final review of evaluators, establish default energy savings by
technology. The default energy savings is the difference in energy consumption between a
baseline technology, (for example: the most common washing machine currently in
households) and the energy efficient alternative that is on the market. The energy
consumption patterns of the baseline unit are determined by survey data, secondary
research, like trade organizations or manufacturers. The energy consumption of the new
technology is usually reported by the manufacturer, or is available through other secondary
sources. The difference in energy consumption between these alternatives is dubbed the
“energy savings.” Similarly the cost of the project is not the whole cost, but the marginal cost
of choosing an energy efficient technology over the typical unit available (Ward, 2004).

One source of error in the measurement and verification process is establishing an
appropriate baseline for energy consumption. Patterns of use (in the case of washing
machines, number of loads, temperature of the water) may also cause variation in the actual
value of the energy savings. Program professionals, engineers, and evaluators try to
establish credible baseline assumptions, but without extensive energy bill review the actual
savings is difficult to pinpoint. Evaluators and project managers try to minimize the error by
surveying participants after installation to review bills or do engineering evaluations to verify
energy savings. The results of this inquiry are used to adjust assumptions or reported values
as necessary. Focus on Energy adheres to all of these practices, and consequently their
estimates of energy savings are the best that are available for this study.

For Focus on Energy, the verification of energy savings is a three-step process. Gross energy
savings, the total energy savings based on the default values, is the raw data provided by the
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program administrators. The reported savings are evaluated, with the use of engineering
evaluations, and surveys, each quarter to determine program impacts. Gross energy savings
are first evaluated for their accuracy, whether or not they are actually installed and the
expected energy savings are reviewed by engineers (see Figure A-1). The Gross Energy
Savings (as initially reported), are adjusted based on the evaluation and are consequently
called the Evaluated Gross Energy Savings.

Figure A-1. Process of Evaluating Energy Savings

The final step in this process is to determine program attribution, or what influence the
program had on a participant’s choice to improve his or her efficiency. This additional
adjustment results in the Net Energy Savings. Since this study is focusing on the potential
impact of energy efficiency, not an evaluation of the program’s influence, the Evaluated Gross
savings are used. This value represents all of the savings that were recorded by the program
regardless of program influence.14

Energy savings are translated into dollar savings based on the type of participant:
Commercial, Industrial, or Residential. The cost per unit of energy is provided by the
Department of Administration’s Division of Energy and is based on retail values of energy by
sector.

Table A-1. Default Energy Values

Sector Value/kWh Value/Therm15

Commercial $0.0645/kWh $0.7193/Therm

Industrial $0.0434/kWh $0.4474/Therm

Residential $0.0847/kWh $0.8537/Therm

The simple multiplication of the default value of energy and the amount of energy saved
provides the annual energy bill savings, the foundation for the economic impact analysis.

                                                
14 As noted earlier, the “natural” rate of improved efficiency is not accounted for in this analysis. If firms
or households replace equipment it will represent efficiency improvements but would not be recorded
by the program. This study only includes energy savings that are have been recorded by the program.
15 The values for therms represent natural gas prices. In reality, the program does not make a
distinction of the fuel source for the thermal energy savings. Without more detailed information on the
fuel source that was avoided, adjustments to this assumption are not possible.
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2. Data Application

For each county under evaluation, total energy bill savings are grouped by participant. Each
Business Program participant, including government entities, is identified by its Primary
Standard Industrial Classification code, which is then translated to the IMPLANTM industry
codes using the bridge provided in the IMPLANTM software.

Residential impacts are aggregated for the whole county, and applied to the household
category of the model. IMPLANTM has nine categories of households based on income levels.
Since the program does not collect any information on the economic status of participants,
with the exception of the Low-income Program that is not included in this analysis, savings
are assumed to have occurred in the median income group.

The changes in final demand for goods and services, equal to the value of annual energy
savings were introduced to the model, which interprets the impact of that spending with the
use of multipliers based on the inter-linkages of industry in the county.

D. POTENTIAL ENERGY BILL SAVINGS

The economic impact of the potential energy savings is modeled in an attempt to see what
the impacts could possibly be if these counties were to continue their efforts, and if, in this
expanded scenario, differences exist between the rural and urban counties. In order to model
this potential, it is necessary to have an estimate of the total energy consumption, justify a
realistic rate of potential energy savings, and quantify the value of the energy savings. The
potential energy efficiency energy improvements in these counties includes expanding
existing participation in the eligible population and expanding the program to all utility and
cooperative energy providers.

Estimating the potential energy savings and their related impacts required three basic steps:
first estimate the total energy consumption of industries in the county, adopt an appropriate
rate of energy savings and test the assumption, and finally introduce the savings to the
model. This section will explain each of these steps including the assumptions that were
necessary, and a test of the method.

1. Estimate Total Energy Consumption

Energy savings potential is directly tied to total energy consumption. Unfortunately, utilities
and states rarely report energy consumption at a county level. It is possible however, to
estimate a county’s energy consumption based on the number of households, the mix of
industry and some factor of size of those industries.

a. RESIDENTIAL ENERGY INTENSITY

Estimating residential energy consumption is a relatively straightforward process, because
each household can be assumed to use roughly the same amount of energy. This
assumption may cause a distortion of the actual energy use depending on the differences in
climate within the region being evaluated, and the size and type of home. For the most part
these differences are negligible.

Estimates of residential energy consumption for the state of Wisconsin can be found in the
2003 Wisconsin Energy Statistics preliminary report, total residential end use in 2002 was
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270.3 trillion BTU. The total number of households in Wisconsin in the same year was
21,446,000. 16 Therefore, the average Wisconsin household in consumed 12.5 MMBTU in
2002. For this energy the average household in Wisconsin spent $1,388 (2002), which was a
fairly typical year for energy costs.17 Multiplying this value by the number of households in a
county gives a rough estimate of the total residential energy expenditures for a year.

b. NONRESIDENTIAL ENERGY INTENSITY

Estimating the total energy consumption for nonresidential sectors of the economy is more
complex because of the variation in energy intensity of industry. Energy intensity of an
industry is typically the total energy used divided by some factor of size or output. The most
important point in choosing a measure of energy intensity is that the value will be sensitive to
the size and type of industries in a county.

Employment was used as the size variable in this study because of its compatibility with the
IMPLANTM model. Other sector specific conventions for estimating energy intensity, like
energy consumed per $1000 in value added for manufacturing, or energy consumed per
square foot of space for commercial buildings, are very useful in certain applications, but for
this exercise employment was the easiest to use given the available data.

Using employment as the common denominator does present some unique issues. First
employment is not directly linked to energy use in the way that the output of products is,
specifically energy is not one of the inputs of an employee. Productivity levels of employees,
location, level of automation, are all factors that may distort energy intensity as measures per
employee, this would also translate to potential saving per employee. The scale of the firm
may also have an influence. Participants in Focus on Energy for example demonstrated a
negative relationship between the number of employees and energy savings per employee.
As firm size increased the savings per employee also decreased. These findings are detailed
in Appendix B. The implication of this finding is that using a per employee estimate of
intensity or savings may over estimate the potential for large firms and underestimate the
potential for small firms.

The energy intensity values used in this study were taken from three sources. A report of
Wisconsin based estimates of energy intensity was chosen as the default energy intensity
because it provided local, per employee estimates for the widest range of industry (KEMA-
XENERGY Inc., 2002). The national surveys of commercial building energy consumption
(CBECS) and manufacturing energy consumption (MECS) were used to fill gaps in the
Wisconsin Baseline assumption (EIA 1999, 1998). This data was only available at the two-
digit SIC level, which is a fairly high level of comparison of industry. Four-digit detail would be
preferable because of the variation in industry, and because it would provide a better match
to the IMPLANTM model data. Estimates at the four-digit SIC level were not available. The
three sources of data and the associated intensities are described in the following sections.

                                                
16 2003 Wisconsin Energy Statistics, Wisconsin Residential Energy Use, by Type of Fuel, 1970–2002,
pg 12; Wisconsin Population, Number of Households and Total and Per Capita Personal Income,
1970–2002 page 125.
17 The average over the past twenty-two years is $1,487 in $2002). Ibid, Indices of Wisconsin Energy
Expenditures, 1970–2002 (2002 Dollars) page 73.
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Wisconsin Based Estimate

Focus on Energy invested in research of the baseline energy consumption in order to
evaluate the progress of the program. Their approach used data from the national surveys as
well as Wisconsin specific data. This source was deemed the best available estimate of
energy intensity for the industries that it includes and it is one of the few reports that include
estimates of agricultural energy intensity that is not based on acreage. Intensities for
industries for which it does not provide data, are available from the national survey data.

The revised Baseline Report, February 2002, included a table on the energy intensity of
several industries in Wisconsin.18

Table A-2. Revised Baseline Report “Table 4-1. Segment Size Characteristics"

Program SIC Energy Use Employees
Electric
(Trillion

BTU)

Natural
Gas

(Trillion
BTU)

Electricity Use
Per Employee
(Million BTU)*

Natural Gas Use
Per Employee
(Million BTU)

Forest Products 24, 26 78,449 18.7 31.5 238 401
Metalcasting 33 27,494 6.4 59.1 233 2,149
Food Processing 20 63,314 7.9 32.4 125 511
Printing 27 52,120 2.6 2.8 50 54
Chemicals 28 11,984 3.4 17.7 284 1,480

Glass 321, 322, 3296, 22, 23,
25, 29, 30, 32 (other) 2,195 0.6 8.4 273 3,804

General 34–39 302,402 23.2 27.3 77 90

In
du

st
ria

l

Water and
Wastewater 4941, 4952 1,745 0

Schools 82, 835 199,741 6.5 4.8 33 24
Government 91–97 and 99 139,468 4.4 1.2 32 9
Small Retail 52, 53, 55, 56, 57, 59 254,408 9.2 7.5 36 29

Office
47, 48, 60–65, 67, 81,
861, 862, 863, 865, 869,
87

467,813 10.3 4.1 22 9

Health 801–804, 806, 808, 809,
832, 833, 836, 839 216,285 5.5 12.4 25 58

Grocery 54 75,267 4.7 2.1 62 28
Restaurant 58 160,402 5.1 10.8 32 67
Lodging 70, 805 100,703 2.7 7.8 27 78

C
om

m
er

ci
al

Other 50, 51, 72, 73, 75, 76, 78,
79, 84, 89, 864, 866, 807 414,763 12.1 11.4 29 27

A
G Agriculture 01, 02, 07 41,225 6.5 2.6 158 63

* In the actual report, this field is reported in MWh.

To translate these findings into a two-digit SIC average the SIC codes listed in the above
table were listed separately and an average for each two-digit code is reported in the table
below.

                                                
18 XENERGY, Inc. (2002).
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Table A-3. Energy Intensity by Two-digit SIC Code as Reported in Baseline Study

SIC SIC Description

Electric
(MMBTU)/
Employee

Natural Gas
(MMBTU)/
Employee

MMBTU
Total/

Employee
1 Agricultural production—Crops 158 63 221
2 Agricultural production—Livestock 158 63 221A

G

7 Agricultural services 158 63 221
20 Food and kindred products 125 511 637
22 Textile mill products 273 3,804 4,100
23 Apparel and other textile products 273 3,804 4,100
24 Lumber and wood products 238 401 640
25 Furniture and fixtures 273 3,804 4,100
26 Paper and allied products 238 401 640
27 Printing and publishing 50 54 104
28 Chemicals and allied products 284 1,480 1,761
29 Petroleum and coal products 273 3,804 4,100
30 Rubber and miscellaneous plastics products 273 3,804 4,100
32 Stone, clay, glass, and concrete products 273 3,804 4,100
33 Primary metal industries 233 2,149 2,382
34 Fabricated metal products 77 90 167
35 Industrial machinery and equipment 77 90 167
36 Electrical and electronic equipment 77 90 167
37 Transportation equipment 77 90 167
38 Instruments and related products 77 90 167

In
du

st
ria

l

39 Miscellaneous manufacturing industries 77 90 167
47 Transportation services 22 9 31
48 Communications 22 9 31
49 Electric, gas, and sanitary services 0 0
50 Wholesale trade—Durable goods 29 27 57
51 Wholesale trade—Nondurable goods 29 27 57
52 Building materials, hardware, garden supply, and mobile 36 29 66
53 General merchandise stores 36 29 66
54 Food stores 62 28 90
55 Automotive dealers and gasoline service stations 36 29 66
56 Apparel and accessory stores 36 29 66
57 Furniture, home furnishings and equipment stores 36 29 66
58 Eating and drinking places 32 67 99
59 Miscellaneous retail 36 29 66
60 Depository institutions 22 9 31
61 Nondepository credit institutions 22 9 31
62 Security, commodity brokers, and services 22 9 31
63 Insurance carriers 22 9 31
64 Insurance agents, brokers, and service 22 9 31
65 Real estate 22 9 31
67 Holding and other investment offices 22 9 31

C
o

70 Hotels, rooming houses, camps, and other lodging 27 78 104
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SIC SIC Description

Electric
(MMBTU)/
Employee

Natural Gas
(MMBTU)/
Employee

MMBTU
Total/

Employee
72 Personal services 29 27 57
73 Business services 29 27 57
75 Automotive repair, services, and parking 29 27 57
78 Motion pictures 29 27 57
79 Amusement and recreational services 29 27 57
80 Health services 26 57 82
81 Legal services 22 9 31
82 Educational services 33 24 57
83 Social services 27 51 78
84 Museums, art galleries, botanical and zoological garden 29 27 57
86 Membership organizations 24 14 38
87 Engineering and management services 22 9 31
89 Miscellaneous services 29 27 57
91 Executive, legislative, and general government 32 9 40
92 Justice, public order, and safety 32 9 40
93 Finance, taxation, and monetary policy 32 9 40
94 Administration of human resources 32 9 40
95 Environmental quality and housing 32 9 40
96 Administration of economic programs 32 9 40
97 National security and international affairs 32 9 40

This is the most comprehensive list of industries of the three approaches. It also is the only
Wisconsin specific estimate. Section 4.4 of the revised Baseline Market Research Report
describes the method used to develop their estimates.

National Manufacturing Survey

As a check on the Wisconsin based estimate, and to fill some gaps, energy intensity for the
manufacturing sector was also estimated using national data. The marriage of two data
sources: industry energy consumption data at the census region level, and industry
employment data at a regional level; is necessary to estimate energy consumption of
manufacturing.

The 1998 Manufacturing Energy Consumption Survey (MECS) for the Midwest census region
reports total energy consumption for 56 industries and sub industries of NAICS codes. Energy
intensity by employee is not provided.19 This value is calculated by first determining the total
number of employees for these same NAIC codes in the same census region20 by using the
Census County Business Patterns on-line data on employment data by industry for the same
year. Total energy consumption is divided by the total number of employees reported for the
Midwest census region by industry to determine the energy intensity in MMBTU per employee

                                                
19 1998 MECS Regional Consumption Data by NAICS.
20 The reports for individual states in the Midwest Census region had to be aggregated to develop the
census wide employment estimates. Based on Midwest Census Region Total Employment 1998.
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for each NAICS code. Similarly, Net Electricity21 consumption (also in MMBTU) as reported in
the MECS survey is divided by total employment. “Non-electricity consumption” is defined as
total energy consumption minus Net Electricity consumption. Non-electricity includes the
consumption of natural gas, fuel oil, liquid petroleum, coal, coke, and any other energy.

Consumption data is not reported when the number of industries is too small to protect
proprietary information of specific companies. In these cases, the industries are assigned
average intensity estimates based on their SIC code grouping in the process which is
described below.

NAIC codes do not exactly translate to SIC codes. The consumption data is also reported
with varying degrees of detail of NAIC code. Six-, four-, three-, and two-digit NAIC codes are
reported. Each reported NAIC code (starting with three-digit codes) is matched with the four-
digit SIC codes found in that category using the Economic Census’ NAIC/SIC bridging data,
and industry descriptions. The two-digit SIC code is recorded in a separate column. This
results in 583 listings. The number of industries expands because some four-digit SIC codes
may be listed in more than one NAIC category, and each NAICS category usually covers
more than one four-digit SIC code.

The average intensity data, as calculated in the first step, is mapped onto the NAIC codes.
Thirteen percent (77 of the listings) did not have data for MMBTU, Electricity, and non-
electricity intensities, because of the concealing of data noted earlier. For cases in which no
data was available, the most commonly reported intensity for that two-digit SIC was assigned.
For cases in which total energy intensity was available, but not the break out of electricity and
non-electricity, the intensity was split in the same proportion as other industry in the same
two-digit category.

All of these 583 variations on NAIC and SIC are aggregated based on their two-digit SIC code
assignment to produce the average intensity per employee by two-digit SIC in total energy
consumption, electric energy consumption and nonelectric energy consumption.22

                                                
21 Net Electricity is electricity that is imported as electricity, not that is generated on site. Energy
consumption to produce electricity on site is accounted for in the other energy categories.
22 Based on 1998 MECS Regional Consumption Data by NAICS translated to SIC.
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Table A-4. Energy Intensity and Efficiency Change for Participating Firms (Based on MECS)

Two-
digit
SIC*

SIC Description
Electric
Energy

Intensity

Nonelectric
Energy

Intensity
Total Energy

Intensity

(MMBTU)/
Employee

(MMBTU)/
Employee

(MMBTU)/
Employee

20 Food and kindred products 232 1,093 1,325
21 Tobacco Products 182 545 727
23 Apparel and other textile products 33 59 92
24 Lumber and wood products 91 255 347
25 Furniture and fixtures 65 171 236
26 Paper and allied products 392 2,593 2,985
27 Printing and publishing 64 65 129
28 Chemicals and allied products 2,097 3,779 5,876
29 Petroleum and coal products 1,207 54,431 55,638
30 Rubber and miscellaneous plastics products 165 237 402
31 Leather and leather products 49 94 143
32 Stone, clay, glass, and concrete products 292 1,978 2,270
33 Primary metal industries 346 2,067 2,413
34 Fabricated metal products 125 232 358
35 Industrial machinery and equipment 80 123 204
36 Electrical and electronic equipment 81 95 176
37 Transportation equipment 125 204 329
38 Instruments and related products 106 265 372

M
an

uf
ac

tu
rin

g

39 Miscellaneous manufacturing industries 108 237 345
51 Wholesale trade—nondurable goods 182 546 728
54 Food stores 186 824 1,010
56 Apparel and accessory stores 22 43 65

57 Furniture, home furnishings and equipment
stores

62 185 247

59 Miscellaneous retail 54 54 108
73 Business services 230 672 902
75 Automotive repair, services, and parking 169 126 294
76 Miscellaneous repair services 74 109 183
78 Motion pictures 75 42 117
80 Health services 54 54 108

N
on

m
an

uf
ac

tu
rin

g

7 Agricultural Services 186 824 1,006

* The per employee energy consumption is only for those industries that were included in the MECS survey. SIC codes
above 39 are generally not considered manufacturing, but some subsectors of these SIC codes have been reclassified as
manufacturing in the NAICS system.
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National Commercial Building Survey

The Commercial Building Energy Consumption Survey (CBECS) tracks energy use in
different types of commercial building use, it does not directly correspond to industrial coding
systems like SIC (Standard Industrial Classification) or NAIC (North American Industrial
Classification). Therefore, the building uses must be translated into industrial codes to match
the available data on industry by county. Like the manufacturing survey, results are available
at the census region level, but unlike the manufacturing survey, the data included in the
survey allows for calculation of the energy intensity per employee. The following table shows
the proposed match of primary building application to SIC code, as well as the estimated
energy intensity per employee.

Table A-5. Energy Intensity for Commercial Building Types (CBECS)

Building Activity Possible SIC Included
Intensity MMBTU
(Electricity)/WKR

Intensity MMBTU
(Non-electricity)/

WKR

Intensity
MMBTU

(Total)/WKR
Education 822, 821, 829, 835 29 44 73

Enclosed mall 551, 552, 555, 557, 559, 521, 523, 525,
526, 531, 562, 566, 569, 572, 573, 591,
593, 594, 596, 599, 784

40 7 47

Food sales 54, 541–546, 549, 592 168 37 205

Food service 581, 896 54 57 111

Health care
(inpatient)

806 51 76 127

Health care
(outpatient)

803, 804, 809 21 10 31

Laboratory 807, 873 72 63 135

Lodging 701, 704 105 133 238

Office/Professional 47, 48, 67,81,87,731,732, 733, 734,
735,736, 738, 839, 861, 862, 863, 864,
865, 869, 801, 802,60–65, 91–99, 919

26 11 38

Other 67 37 104

Public assembly 651, 792, 794, 799, 823, 841, 791, 793 61 53 114

Public order and
safety

832, 921 24 36 60

Religious worship 866 25 41 66

Retail (excl. mall) 551, 552, 555, 557, 559, 521, 523, 525,
526, 531, 562, 566, 569, 572, 573, 591,
593, 594, 596, 599, 784

47 26 74

Service 373, 725, 737, 753, 754, 762, 763, 764,
769, 722, 723, 724, 726, 729, 501, 553,
554, 571, 721, 431

30 62 93

Skilled nursing 805, 836 44 61 105

Strip shopping mall 551, 552, 555, 557, 559, 521, 523, 525,
526, 531, 562, 566, 569, 572, 573, 591,
593, 594, 596, 599, 784

46 13 59

Vacant 40 78 117

Warehouse
(nonrefrig.)

Wholesale Trade Industries 50–51 31 40 71

Warehouse (refrig.) Wholesale Trade Industries 50–51 62 32 94
a  Primary Building Activity (PBA), Public Access Data File 1, 2, 15, 1999 CBECS National.
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The critical task in translating this information into two-digit SIC code data is matching the
building type with a logical SIC code. A finer level of building classification is provided by
CBECS and is called “PBAPlus” By looking at the building descriptions, and the above
groupings of industry to building type a match file is created. Each available two-, three- or
four-digit SIC code (as those listed above) is matched with a building type, which results in a
list of 124 potential combinations of SIC and building type. The two-digit SIC code is recorded
in a separate column. For retail establishments that could be in either strip malls, enclosed
malls, or outside of a mall, the PBA Plus classification of “Store” is used. It had 79 MMBTU/
Employee (50 electric and 29 nonelectric), which was comparable to both the enclosed mall
and strip mall. When aggregated by two-digit SIC the following averages emerged.

Table A-6. CBECS Intensity Reported in Two-digit SIC Codes

SIC SIC Industry Description

MMBTU/
Employee

Electric

MMBTU/
Employee

Nonelectric

Average
MMBTU/

Employee
37 Transportation equipment 35 39 74
42 Motor freight transportation and warehousing 36 39 75
43 U.S. Postal Service 29 9 38
47 Transportation services 25 10 35
48 Communications 25 10 35
50 Wholesale trade—durable goods 25 58 83
52 Building materials, hardware, garden supply, and

mobile
50 29 79

53 General merchandise stores 50 29 79
54 Food stores 139 38 177
55 Automotive dealers and gasoline service stations 23 30 53
56 Apparel and accessory stores 50 29 79
57 Furniture, home furnishings and equipment stores 42 38 80
58 Eating and drinking places 54 58 112
59 Miscellaneous retail 65 30 95
60 Depository institutions 35 9 44
61 Nondepository credit institutions 35 9 44
62 Security, commodity brokers, and services 35 9 44
63 Insurance carriers 35 9 44
64 Insurance agents, brokers, and service 35 9 44
65 Real estate 33 21 54
67 Holding and other investment offices 25 10 35
70 Hotels, rooming houses, camps, and other lodging 115 175 290
72 Personal services 49 69 118
73 Business services 26 14 40
75 Automotive repair, services, and parking 35 39 74
76 Miscellaneous repair services 35 39 74
78 Motion pictures 50 29 79
79 Amusement and recreational services 53 56 110
80 Health services 41 33 74
81 Legal services 25 10 35
82 Educational services 41 56 97
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SIC SIC Industry Description

MMBTU/
Employee

Electric

MMBTU/
Employee

Nonelectric

Average
MMBTU/

Employee
83 Social services 31 38 69
84 Museums, art galleries, botanical and zoological

garden
63 68 131

86 Membership organizations 25 15 39
87 Engineering and management services 48 37 85
89 Miscellaneous services 54 58 112
91 Executive, legislative, and general government 27 15 42
92 Justice, public order, and safety 36 55 90
93 Finance, taxation, and monetary policy 27 15 42
94 Administration of human resources 27 15 42
95 Environmental quality and housing 27 15 42
96 Administration of economic programs 27 15 42
97 National security and international affairs 27 15 42
99 Unclassified 27 15 42

While these three sources provide a good estimate of energy consumption that is both
sensitive to the type and size of industry in a county, it does not reflect differences that may
exist in the average intensities of industries or households found in different regions. Regional
differences in energy intensity may be due to climate, available technology, or access to
energy resources. It also does not consider changes in energy intensity known to occur over
time, it is a time static estimate.

This energy intensity data provides the foundation for estimating total energy consumption in
the county. The energy intensity data was linked to IMPLANTM employment data. Since
IMPLANTM has its own coding system, the two-digit sectors had to be linked to the more
detailed (four-digit SIC) IMPLANTM categories. The IMPLANTM Codes are quite easily mapped
to SIC codes, with a bridge provided by IMPLANTM.

To estimate the total consumption for the county, the “best per employee estimate” was
chosen from the CBECS, MECS, and Baseline reports described above. All values are
expressed in MMBTU, kWh, and Therms for each industry and translated into a dollar value
based on the default energy costs provided by the Wisconsin Division of Energy. The “best
estimate” met the following criteria:  If only one estimate is available from the three sources,
that value is used. If more than one estimate is available, the Baseline is the first choice, and
if that is not available, the sector that most clearly seemed to represent the two-digit SIC code
category is used. For example, if both MECS and CBECS provided an estimate for “Food
Stores” the CBECS estimate was chosen since “Food Stores” is more likely to be commercial
than manufacturing in most cases. By multiplying the energy intensity value by employment,
the total energy consumption for that industry emerges.

Residential consumption data presents the least challenge for estimation. While homes and
individual households vary in their energy consumption, they are much less variable than
industry. Standardizing energy consumption across a state may loose some variation from
north to south or east to west (depending on the size, shape and location of the state) and
from size and type of home. For this study these differences are considered negligible.
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Based on data in the 2003 Wisconsin Energy Statistics preliminary report, total residential
end use in 2002 was 270.3 trillion BTU. The total number of households in Wisconsin in the
same year was 21,446,000. 23 Therefore, the average Wisconsin household in consumed
12.5 MMBTU in 2002. For this energy, the average household in Wisconsin spent $1,388
(2002), which was a fairly typical year for energy costs24. Multiplying this value by the number
of households in each county gives an estimate of the household energy costs in each
county. Using this estimate suggested that the program had already saved roughly 0.2% to
1% of total energy consumption, which is on the same order of magnitude as the statewide
program achievements to date.

2. Establishing Potential Rate of Energy Savings

With knowledge of the estimated total energy consumption of the industry, the next question
is how much can they expect to save? The answer lies in the technical, economic, and
realistic potential of energy efficiency and the historical accomplishments of similar programs.

a. ENERGY SAVINGS RATES FROM LITERATURE AND PROGRAM
ACHIEVEMENTS

Potential energy savings can be broken into three layers. The first layer is the technical
potential, which captures all of the energy saving improvements that are available given
existing technology. These estimates are commonly cited to be in the 20% to 30% of total
energy consumption range, but vary by industry and sector. The next layer is the economic
potential. This includes all projects that would pass a net present value or other economic
feasibility test, and it will often range from 10% to 15% of total energy consumption. The final
layer captures projects that meet the two above criteria, but also consider the program
limitations and market barriers to the actual implementation of the projects. These values are
more often in the range of 1% to 10% (NYSERDA, 2003). For this analysis, the inner layer of
potential energy savings shown in Figure A-2 is the focus, since a realistic estimate of the
potential energy savings that could be achieved in a county is the goal.

                                                
23 2003 Wisconsin Energy Statistics, Wisconsin Residential Energy Use, by Type of Fuel, 1970–2002,
pg 12; Wisconsin Population, Number of Households and Total and Per Capita Personal Income,
1970–2002 page 125.
24 The average over the past twenty-two years is $1,487 in $2002). Ibid, Indices of Wisconsin Energy
Expenditures, 1970–2002 (2002 Dollars) page 73.
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Figure A-2. Layers of Energy Efficiency Compared to Total Energy Consumption

Studies of demand side management programs indicate that they were able to annually save
between 0.4% to 1.4% of utility energy sales and cumulative savings of 1.8% to 13% of
annual energy consumption. These results were sustained in most cases for ten years or
more (Nadel, 1991). In a recent study of the change in sales for 324 utilities with DSM
programs over 11 years, Loughran and Kulick (2004) came to a similar conclusion: that
utilities saw an annual increase of sales 0.4% less than would have occurred without DSM.
Two more recent statewide public benefits programs, which are very similar to that of Focus
on Energy, in Vermont and Massachusetts have claimed to have achieved energy bill savings
that are 2% to 5% of total energy spending in the state very early in their programs’ lives.
Vermont expects that it will reach 10% of total energy bill spending with efforts over the next
ten years. In its two years of activity, Wisconsin’s Focus on Energy Program has accumulated
annual savings of 2.41 Trillion BTU of energy savings compared to the state’s 598.4 Trillion
BTU of consumption in 2002. That translates into a 0.4% annual dent in the state’s total
electricity consumption (Focus on Energy Quarterly Report FY03 Q1, 2004; Wisconsin
Energy Stats, 2003). If the program continues at that rate for ten years, it could expect to be
saving 4% of energy consumption in the tenth year. Table A-7 is a summary of the research
described above.
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Table A-7. Studies of Aggregate Program Savings Rates

Program Savings Rate
After 10 Years Source Year

Wisconsin
Focus on Energy 4% Reported Annual Savings to Date, compared

to total energy consumption in 2002 2004

The Energy Journal 4% A study of the change in sales of 324 utilities
with DSM programs over 11 years 2004

ACEEE 4–14% Actual rates of savings of 6 utilities that
aggressively pursued DSM 1991

ACEEE 2–14% Goals set by other utilities for DSM programs 1991

Vermont Energy
Efficiency Utility 10%

Projected savings based on the fact that they
achieved 2% savings in first two years of
activity

2004

Massachusetts
Division of Energy 12.5%

Annual achieved savings in 2001 were 5%.
2001 was the fourth year of the program, so
assuming that the annual rate of savings was
1.25%, in ten years that translates to 12.5%

2003

New York
Energy $mart 13% Electricity savings only 2002

Sector specific estimates of the potential or achieved rates of savings showed that there is
some variation among sectors in the potential level of savings. The potential seemed to be
higher for commercial and residential and lower for industrial depending on the study.

Table A-8. Studies of Sector Specific Savings Rates

Source Sector Savings Rate
After 10
Years

Source
Year

Type of Estimate

Residential 4% 2004Wisconsin Focus
on Energy Business 4%

Annual reported savings compared to total
consumption

ACEEE Industrial 11% 1993 Evaluation of 12 utility programs over 4 years
ACEEE Manufacturing

only
18% 1994 Summary of other studies of economic potential

not based on actual savings
Agriculture 0.2% 1995
Commercial 5%
Industrial 3%

Wisconsin's
Advance Plan

Residential 7%

Economic potential reported in 20 year scenario it
was adjusted to a 10-year time scale by dividing
by two

California Residential 3% 2002
Commercial 6%
Industrial 2%

Based on historic achievement of California
programs

Massachusetts Low Income 13% 2003
Residential 10%
Small C&I 47%
Medium C&I 27%

Large C&I 13%

Reported as achieved savings in four years of
program operation. The reported value was
divided by 4 and multiplied by 10 to provide an
estimate of 10 year



A: Process for Economic Impact Modeling…

A–18
Rural Economic Impact Report, Revised 7/30/2004

Based on this evidence, with strong emphasis on the rate of savings achieved by Focus on
Energy to date, a 5% savings rate across sectors was chosen as a viable assumption of the
potential savings. This assumption was compared to the program achievements in the
selected counties to further justify its validity.

b. TEST THE ASSUMPTION

A five percent rate of savings was compared to the reported program achievements to see if
this is indeed a realistic assumption. One would expect that the level of savings achieved to
date would represent only a portion of the potential energy savings in that industry. If the
energy saved to date far exceeds the assumption of the potential, the assumption is
conservative. If the energy saved is significantly below the potential, the assumption is more
liberal.

The ratio of the achieved savings over the expected savings provided a measure of the
assumption. To model the expected energy savings, for that industry, the employment of the
participants was multiplied by 5% of the assumed energy intensity per employee for the given
industry. The achieved savings was divided by the expected savings in that same industry to
derive the ratio. A value of 1 means that the expected savings were an accurate interpretation
of reality. A value greater than 1 means the achieved savings surpassed the expected
savings (i.e. the assumption is conservative), and a value less than 1 it means that the
achieved savings are lower than expected (i.e. the assumption is liberal).

It is difficult to put too much weight into these values because of the uncertainty of the
employment reported by the program. Two of the counties were very close to expected level
of savings when evaluated in aggregate. However, when broken out by industry, it is evident
that in each county some of the participants had exceeded expectations. This is partly due to
the small sample, there are not enough participants to reflect and average level of savings;
the inaccuracy in reporting employment, which could either over or under estimate savings;
and possibly the age of the program. Since Focus on Energy is young the savings may reflect
the targeting of large energy savings first.

Table A-9. Achieved Savings / Expected Energy Savings
(By County)

County Ratio of Savings

Clark .99
Green .89
Outagamie .46
Polk 1.51
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Table A-10. Achieved Savings / Expected Energy Savings
(By Industry)

Major Industry Clark Green Outagamie Polk
Agriculture, forestry,
and fisheries

1.81 1.44 0.25 1.39

Finance, Insurance,
and Real Estate

1.29

Manufacturing 0.33 0.59 0.37 0.53
Public Administration 89.48 4.82
Public Schools 0.65 1.47 0.36 5.10
Retail Trade 0.12 0.86
Service Industries 0.22 1.69 8.90
Wholesale Trade 24.89 16.71 0.19
Total 0.99 0.89 0.46 1.51

Public Administration in Clark County saved way more than expected, because this is a
wastewater treatment plant that reported two employees In wholesale trade in both Green
and Clark Counties an under estimation of employment is likely the cause for savings to so
dramatically exceed expectations. The fact that in several industries, savings exceeded
expectations suggests that the assumption that energy savings is 5% of total intensity is
conservative over all, but may be too high with regard to manufacturing.

These findings did not provide enough evidence to justify changing the potential savings rate,
particularly due to the sample size. Rural counties had fewer participants from a less diverse
group of industry (Clark n=21; Green n=37; Polk n=16) while the metropolitan county in the
analysis had a much higher level of participation, (Outagamie n=88). The fact that estimates
in the largest sample, Outagamie, are closer to expectations, on an industry level, provides
additional support for the assumption that potential energy savings is roughly equal to 5% of
energy intensity. The assumptions of energy intensity are also based on detailed evaluation
of industry that far exceeds the accuracy of adjustments or calibrations that could be done
with this small sample of participants.

A more important test is to consider is how the achieved savings compare to the total
potential of the county. Using the same approach described above, but instead multiplying
total employment in an industry by 5% of energy intensity, the ratio of achieved energy
savings to total energy savings potential emerges. With the exception of Public Schools and
Wholesale Trade, each industry has several sub industries whose potential energy savings
are included in the table below.

Table A-11. Achieved Savings / Total Potential Savings

Major Industry Clark Green Outagamie Polk
Assuming Energy Savings = 5% of Total Energy Consumption
Agriculture, Forestry, and Fisheries 4% 6% 3%
Finance, Insurance, and Real Estate 13%
Manufacturing 1% 2% 3% 1%
Public Administration 13% 3%
Public Schools 40% 9% 9% 102%
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Major Industry Clark Green Outagamie Polk
Assuming Energy Savings = 5% of Total Energy Consumption
Retail Trade 1% 2%
Service Industries 3% 2% 8%
Wholesale Trade 85% 53%
Total 3% 3% 3% 3%

Note: The industries of Construction, Transportation and Utilities, and Mineral industries have no reported savings to
date in the counties being evaluated, with the exception of Construction savings in Outagamie. With the exception of
Construction industries, viable estimates of energy intensity are available to use in estimating energy savings for these
industries. Only STAR has data on average savings for Construction Industries.

The table above shows, for example, that given the assumption that the total potential energy
savings for Clark County is 5% of total energy intensity, the county has already has saved 3%
of that total (or 3% * 5% = 0.2 % of total energy consumption). This savings rate is a bit lower
than the accomplishments of the statewide program to date, which has saved 0.4% of total
2002 energy consumption. This may reflect an assumption of total potential that is too high, or
lower success rate in rural counties. The fact that it is on the same order of magnitude as the
statewide program should lend confidence to the assumption.

In several counties the achieved savings to date, appear to be too close to the total potential,
but they can be partially explained by the nature of participation in each county, as explained
in the following paragraphs.

Clark County had five school districts, which represented 60% of the student population, most
generated savings from upgrading boiler systems. The participant in wholesale trade sells
farm supplies and made very significant gains by upgrading grain dryers. It appears this firm
makes up about 20% of employment in that sector, which would help explain why the savings
nearly surpassed the potential. Neither savings accomplishment is especially unique, but the
fact that they represent a significant portion of employment in those industries is why they
come closer to reaching the total assumed potential. The fact that some industries are
exceeding expectations also means that the assumption is conservative.

In Green County, the participant representing wholesale trade made gains with a custom
boiler measure, it too made up a significant portion of employment in that sector. Agriculture
was the combined effort of 24 dairy operators who installed heat exchangers, scroll
compressors, high efficiency motors, and lighting, which is probably why they have a little
higher rate of penetration.

Outagamie County had five participants from the FIRE industries. One in particular made very
significant savings by installing a chiller system, an energy management system, and
occupancy based outside air, sequencer controls, and a motor upgrade. Their evaluated
gross savings of over $54,0000 per year could reasonably be considered extraordinary for in
that industry (real estate). It may be that the participant was actually upgrading rental
property.

Polk County had three participants in the service industry, one of which achieved significant
savings by replacing a boiler. A laundry mat also achieved roughly $1000 in annual savings
by upgrading the washing machines. These efforts do not appear extraordinary even though
they resulted in a slightly higher penetration rate (0.4% compared to 0.2%). Nearly all (six out
of nine) school districts representing 85% of the student population in Polk County
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participated. Two in particular made significant savings, one did it through lighting another
through boiler upgrades and lighting measures. The fact that they exceeded potential energy
savings may not be unrealistic.

The test of achieved energy savings to expected energy savings did not provide enough
evidence to reject the assumption based on the literature that the realistic potential for saving
energy is roughly 5% of total energy consumption. It did indicate that this estimate may be
conservative for some industries and generous for others, based on known savings, but
adjustments to the energy intensity values to correct for that were not justified given the small
number of participants. When the achieved savings are compared to total energy savings
potential, the assumption appears to be consistent with the achievements of the program to
date, and is conservative for most industries. Five percent represents a conservative, yet
realistic estimate of the potential energy savings and was therefore adopted for this analysis.

c. INFLUENCE OF SCALE ON ENERGY SAVINGS ON A PER EMPLOYEE BASIS

Another factor that may affect the rate of savings per employee is the scale of the firm.
Although not corrected for in this analysis, it was found that the scale of the operation plays a
role in the expected savings per employee. A review of the data of participants who reported
employment in STAR showed that establishments with larger employment bases showed
lower per employee savings, while establishments with smaller employment bases showed
higher per employee savings. This would suggest that using a per employee average for
energy savings may lead to over estimation of potential savings for counties or industries with
large employers and under estimation of potential savings for counties or industries with small
scale employers.

If an urban county, like Outagamie County, has large-scale employers (20% of participants
were firms with over 100 employees) the higher estimates of potential energy savings (less
often exceed the expected savings) would be consistent with this observation. In addition the
small estimates in the rural counties (more often exceed expectations) may partially be
explained by the tendency to underestimate potential savings for small-scale employers. Only
four of the participants in all three of the rural counties had over 100 employees.

The following table and accompanying graphic show that while industries vary a little from
one size category to the next, the trend in energy savings per employee is downward as the
firm grows in size.

Table A-12. Diseconomies of Scale for Energy Savings per Employee

Employment Count of
Establishments

Sum of
Employees

Savings/
Employee

kWh/
Employee

Therms/
Employee

1–9 1,170 4,823 $458 3,888 393
10–24 446 6,777 $115 1,241 60
25–99 486 24,212 $189 1,878 131

100–500 234 51,755 $43 611 24
500+ 133 774,382 $11 115 14

Note: Agriculture was not included since there is a known flaw in reporting of employees versus head of cattle.
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Figure A-3. Trend of Energy Savings per Employee
(By Employment Size Category)
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E. IMPLEMENTATION IMPACTS

Since the model is static, in terms of time, it can only quantify impacts of an event occurring in
one time period, for this reason the implementation impacts and the annual impacts cannot
be included in the same model to determine the “net impacts.” Three possible approaches
were considered to address this limitation: 1) amortize the cost over the life of the measure;
2) acknowledge the upfront cost as a one-time expenditure, but not include in the modeling of
the impacts; 3) model the benefits to final demand for suppliers separately from annual
energy savings.

The first approach, amortizing project costs for those that are incurred over a longer period of
time, is not appropriate for a time static model because the impact of those dollars will change
as the economy changes over time. The second approach neglects the impacts of
implementation and therefore the third approach was adopted for this analysis.

To model the impacts, the cost of the measures, the incentives paid, and the types of industry
that assisted with the project is necessary, but was not consistently reported by the program.
The following sections explain how these inputs were estimated and finally how they were
introduced into the model.
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1. Establishing Default Cost and Incentive

To accurately assess the impacts of the implementation of the program, the cost of the
projects that are installed must be known. Not all projects in these counties, however, have
complete data on their cost. The measure type, reported energy savings, payback, or the
measure life can provide useful information to estimate the actual cost of the project. In the
case of the Residential program, all measures are assigned a default cost, which provides the
best available estimate of the project cost.

Similarly the incentive that is received by the county, or the participant must be included to
more accurately report the actual cost to the participant. This value too is inconsistently
reported, but the same factors of energy savings, payback, and measure life provide useful
information for estimating the likely incentive that was received. For the Residential Program,
the default incentive is the best estimate of the incentive received.

a. BUSINESS PROJECT COSTS AND INCENTIVES

All projects for each county were listed separately by their measure name and the proposal ID
showed which measures were installed. The cost, and payback year were available in many
cases. Project costs in the database had two main issues: first were they really incremental
costs; and second, was there a cost reported at all. One other issue was the aggregation of
measure costs within a proposal.

To address the first two issues, the reported cost and the payback was tested against the
reported energy savings. The reported annual energy savings times the number of years to
payback should equal the actual incremental cost of the project, assuming the energy savings
reported are incremental. For measures that did not have a reported payback period, the
average payback period for that measure (derived from STAR) was assumed to be correct. If
the reported and calculated project costs were comparable, and the payback of the reported
cost did not exceed ten years, the reported cost was accepted as the actual incremental cost
of the measure.25

In the case of projects that had no reported cost, nor reported payback, the calculated cost
(average payback * EGross energy savings) was assumed to be the appropriate cost for that
measure. As a double check the average cost of the measure (as derived from STAR) was
consulted, but in no case was used as the accepted cost.

The third issue of aggregating costs by proposal was handled on a measure-to-measure
basis. In most cases the cost was reported separately, when it was not, the average payback
method described above allowed for disaggregation of the costs in certain cases. It was more
common to see the incentives reported for a whole proposal, which presented another
challenge.

The reported values for incentives presented two primary issues, the accuracy of the value,
and the existence of the value. The average incentive was used to disaggregate incentives
reported by proposal. The sum of the average incentives for each measure did not exceed
the reported aggregate incentive. The total incentive also did not exceed to total accepted
cost of the project. For Clark County, for example, the total of the incentives was 45% of the

                                                
25 Ten years is the payback limit for deeming a project economically viable.
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cost as defined in the process above. An example, for the measures in Clark County, is
shown in Table A-13 (on next page).
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Table A-13. Summary of Measures for Clark County

Proposal ID Measure Type

Payback

(Reported)
Average Payback
Year for Measure

Calculated Cost

(Payback*EGS)

Sum of Cost

(Reported) Accepted Cost

655634980 Burner Replacement 6 6.63 $7,561.28 $10,000.00 $10,000.00

784307261 Install VendingMiser 2.00 $1,520.40 $0.00 $1,520.40

379353512 Compressor Heat Recovery 2 3.21 $1,587.27 $2,300.00 $2,300.00

379353512 Plate Heat Exchanger 7 5.61 $1,860.76 $2,650.00 $2,650.00

379353512 Replace Electric Water Heaters with Gas 1 2.12 $1,985.34 $4,000.00 $4,000.00

379353512 T-8 Lamps and Electronic Ballasts 1 6.06 $1,036.66 $2,425.00 $2,425.00

379353512 VSD on Milk Jar 4.92 $0.00 $2,300.00 $2,300.00

379353512 VSD on Vacuum Pump 6 4.28 $3,177.01 $4,500.00 $4,500.00

-1152528440 Replace Electric Water Heaters with Gas 2 2.12 $2,155.64 $3,000.00 $3,000.00

-1152528440 VSD on Vacuum Pump 9 4.28 $3,325.10 $4,500.00 $4,500.00

-44516378 Compressed Air System 1.49 $6,185.28 $6,185.28

-44516378 Premium Efficiency Motors 2.75 $334.88 $334.88

-822595166  Custom Lighting (T-8 for MH) $0.00 $350.00 $350.00

-822595166 Shut down RF when not in use by PLC $0.00 $0.00 $0.00

1044369615 VSD on Vacuum Pump 6 4.28 $3,348.29 $4,500.00 $4,500.00

-2041699176 II–Custom HVAC 11.76 $650.65 $150.00 $150.00

1545666125 II–Commercial Washer C2 $0.00 $459.00 $459.00

1019673591 Burner Replacement 1 6.63 $6,260.72 $4,312.00 $4,312.00

37742157 Install VendingMiser 2.00 $868.80 $0.00 $868.80

1460988877 Compressor Heat Recovery 1 3.21 $1,161.62 $2,500.00 $2,500.00

1460988877 Plate Heat Exchanger 7 5.61 $1,965.80 $2,750.00 $2,750.00

-2004717875 Install VFD on Oxidation Ditch 5 5.00 $24,815.32 $34,000.00 $34,000.00

1219089974 Install VendingMiser 2.00 $651.60 $0.00 $651.60
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Proposal ID Measure Type

Payback

(Reported)
Average Payback
Year for Measure

Calculated Cost

(Payback*EGS)

Sum of Cost

(Reported) Accepted Cost

2021374606 Plate Heat Exchanger 8 5.61 $1,949.67 $2,588.00 $2,588.00

-778993611 Compressor Heat Recovery 2 3.21 $2,964.49 $5,700.00 $5,700.00

208366187 Incandescent to Fluorescent 3 0.75 $190.22 $209.32 $209.32

208366187 T8 Fluorescent Upgrade 9 6.17 $15,798.81 $16,811.92 $16,811.92

1660078580 Residential Washer—Gas Water 10 10 $344.13 $344.13

202312289 T-8 Lamps and Electronic Ballasts-AG-2-8' 10.00 $6,850.92 $660.00 $660.00

579071266 Compressor Heat Recovery 3 3.21 $1,435.64 $2,500.00 $2,500.00

579071266 Plate Heat Exchanger 12 5.61 $1,794.64 $2,750.00 $1,794.64

579071266 Replace Electric Water Heaters with Gas 1 2.12 $1,527.46 $2,500.00 $2,500.00

579071266 Scroll Compressors 11 6.44 $2,276.19 $3,650.00 $2,276.19

-2146410612 Steam Traps 0 1.19 $5,500.93 $2,276.00 $2,276.00

1663030033 Install VendingMiser 2.00 $1,737.60 $0.00 $1,737.60

1044391810 Grain Dryers 1 4.12 $19,178.76 $19,000.00 $19,000.00

2071836149 Compressor Heat Recovery 9 3.21 $2,065.82 $3,000.00 $2,065.82

2071836149 Replace Electric Water Heaters with Gas 3 2.12 $1,660.85 $2,600.00 $2,600.00

2071836149 VSD on Vacuum Pump 5 4.28 $5,357.64 $7,200.00 $7,200.00

Total $141,086.22 $156,141.24 $164,520.59
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Table A-14. Assumed Incentives for Clark County

Proposal ID Measure Type
Payback

(Reported)
Average
Payback

Accepted
Cost

Incentive
(Reported)

Average
Incentive
(STAR)

Likely
Incentive

655634980 Burner Replacement 6 6.63 $10,000.00 $3,550.00 $8,403.50 $8,403.50

784307261 Install VendingMiser 2.00 $1,520.40 $0.00 $0.00

379353512
Compressor Heat
Recovery 2 3.21 $2,300.00 $6,750.00 $2,363.18 $2,363.18

379353512 Plate Heat Exchanger 7 5.61 $2,650.00 $1,825.65 $1,825.65

379353512
Replace Electric Water
Heaters with Gas 1 2.12 $4,000.00 $2,583.42 $2,583.42

379353512
T-8 Lamps and
Electronic Ballasts 1 6.06 $2,425.00 $2,551.00 $2,551.00

379353512 VSD on Milk Jar 4.92 $2,300.00 $2,771.67 $2,771.67

379353512 VSD on Vacuum Pump 6 4.28 $4,500.00 $2,162.14 $2,162.14

-1152528440
Replace Electric Water
Heaters with Gas 2 2.12 $3,000.00 $3,100.00 $2,583.42 $2,583.42

-1152528440 VSD on Vacuum Pump 9 4.28 $4,500.00 $2,162.14 $2,162.14

-44516378 Compressed Air System 1.49 $6,185.28 $0.00 $12,862.22 $0.00

-44516378
Premium Efficiency
Motors 2.75 $334.88 $0.00 $0.00

-822595166
 Custom Lighting (T-8
for MH) $350.00 $0.00 $0.00

-822595166
Shut down RF when not
in use by PLC $0.00 $0.00 $0.00

1044369615 VSD on Vacuum Pump 6 4.28 $4,500.00 $1,000.00 $2,162.14 $1,000.00

-2041699176 II–Custom HVAC 11.76 $150.00 $150.00 $1,263.54 $150.00

1545666125
II–Commercial Washer
C2 $459.00 $0.00 $1,900.00 $0.00

1019673591 Burner Replacement 1 6.63 $4,312.00 $3,051.00 $8,403.50 $3,051.00

37742157 Install VendingMiser 2.00 $868.80 $0.00 $0.00

1460988877
Compressor Heat
Recovery 1 3.21 $2,500.00 $1,800.00 $2,363.18 $2,363.18

1460988877 Plate Heat Exchanger 7 5.61 $2,750.00 $1,825.65 $1,825.65

-2004717875
Install VFD on Oxidation
Ditch 5 5.00 $34,000.00 $7,000.00 $7,000.00 $7,000.00

1219089974 Install VendingMiser 2.00 $651.60 $0.00 $0.00

2021374606 Plate Heat Exchanger 8 5.61 $2,588.00 $500.00 $1,825.65 $500.00

-778993611
Compressor Heat
Recovery 2 3.21 $5,700.00 $1,700.00 $2,363.18 $2,363.18

208366187
Incandescent to
Fluorescent 3 0.75 $209.32 $0.00 $825.00 $825.00

208366187 T8 Fluorescent Upgrade 9 6.17 $16,811.92 $4,762.90 $4,762.90

1660078580
Residential Washer—
Gas Water 10 10 $344.13 $0.00 $0.00

202312289

T-8 Lamps and
Electronic Ballasts-AG-
2-8' 10.00 $660.00 $660.00 $698.77 $660.00

579071266
Compressor Heat
Recovery 3 3.21 $2,500.00 $2,700.00 $2,363.18 $2,300.00

579071266 Plate Heat Exchanger 12 5.61 $1,794.64 $1,825.65 $1,700.00
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Proposal ID Measure Type
Payback

(Reported)
Average
Payback

Accepted
Cost

Incentive
(Reported)

Average
Incentive
(STAR)

Likely
Incentive

579071266
Replace Electric Water
Heaters with Gas 1 2.12 $2,500.00 $2,583.42 $2,500.00

579071266 Scroll Compressors 11 6.44 $2,276.19 $2,800.40 $2,000.00

-2146410612 Steam Traps 0 1.19 $2,276.00 $2,000.00 $3,344.23 $2,000.00

1663030033 Install VendingMiser 2.00 $1,737.60 $0.00 $0.00

1044391810 Grain Dryers 1 4.12 $19,000.00 $5,000.00 $3,882.35 $5,000.00

2071836149
Compressor Heat
Recovery 9 3.21 $2,065.82 $3,800.00 $2,363.18 $2,363.18

2071836149
Replace Electric Water
Heaters with Gas 3 2.12 $2,600.00 $2,583.42 $2,583.42

2071836149 VSD on Vacuum Pump 5 4.28 $7,200.00 $2,162.14 $2,162.14
Total $164,520.59 $42,761.00 $10,991.09 $74,515.77

b. RESIDENTIAL PROJECT COSTS AND INCENTIVES

The more standardized nature of the residential measures made it easier to assign costs and
incentive values. Like the Business Programs, but to a lesser extent, the cost and incentive
data is not consistently reported. To correct for gaps in the data, and provide a consistent
comparison between counties, the default measure cost and incentive were used to model
the impact of implementing the measures. The measure cost that is reported is supposed to
be the incremental cost of the measure. For example, the project cost for replacing a furnace
with a high efficiency furnace is the difference between the standard issue furnace and the
high efficiency furnace, not the total cost of the new furnace because the participant was
already planning to buy a furnace. The actual incentive paid to the participant is also reported,
but with some irregularity.

The residential program has predefined default unit costs and incentive values that were used
to fill in the gaps in the reported data. The values are presented in Table A-15 below. These
values were multiplied by the quantity of units that were installed in each county to determine
the costs incurred by the participants and the incentive that they received.

Table A-15. Default Unit Cost and Incentive for Residential Measures

Program Subprogram Measure Type Unit Cost Incentive
ACES Direct Install–In Apt Compact Fluorescent Lamp 4 4
ACES Direct Install–In Apt Faucet Aerators–Bath–Electric 2.63 2.63
ACES Direct Install–In Apt Faucet Aerators–Bath–Gas 2.63 2.63
ACES Direct Install–In Apt Faucet Aerators–Kitchen–Electric 3.5 3.5
ACES Direct Install–In Apt Faucet Aerators–Kitchen–Gas 3.5 3.5
ACES Direct Install–In Apt Prog T-Stat 32.5 32.5
ACES Direct Install–In Apt Prog T-Stat with AC 32.5 32.5
ACES Direct Install–In Apt Showerheads–Gas 8.25 8.25
ACES Direct Install–In Apt Showerheads–Electric 8.25 8.25
ACES Reward Lighting Fixtures–Indoor 40.95 11.87
ACES Reward Ceiling Fan 116.41 15
ACES Reward CFL 4 3
ACES Reward Clothes Washers 324 50.455
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Program Subprogram Measure Type Unit Cost Incentive
ACES Reward Clothes Washers–Gas 324 50
ACES Reward Dehumidifier 50 25
ACES Reward Dishwashers 204 51.25
ACES Reward Lighting Fixtures–Torchiere 20 15
ACES Reward Lighting Fixtures–Outdoor 30 15
ACES Reward Lighting Fixtures–Torchieres 20 15
ACES Reward Refrigerators 125 51.31
ACES Reward RoomAC 60 27.81
ACES Reward RoomACTurnIn 0 20
ACES Reward Lighting Fixtures–Instant 28 12.45
ENERGY STAR Products Appliance Turn-in Refrigerator 0 125
ENERGY STAR Products Appliance Turn-in Freezer 0 125
ENERGY STAR Products Reward Dishwashers 204 54.91
ENERGY STAR Products Reward Lighting Fixtures–Torchieres 20.72397 16.30
ENERGY STAR Products Reward Lighting Fixtures–Outdoor 30 15
ENERGY STAR Products Reward RoomAC 60 28.55
ENERGY STAR Products Reward Lighting Fixtures–Instant 28 12.45
ENERGY STAR Products Reward RoomACTurnIn 0 20
ENERGY STAR Products Reward Lighting Fixtures–Indoor 27.81311 12.32
ENERGY STAR Products Reward Refrigerators 200 67.99
ENERGY STAR Products Reward Dehumidifier 50 26.62
ENERGY STAR Products Reward CFL-CY2 4 3
ENERGY STAR Products Reward Clothes Washers 324 51.25
ENERGY STAR Products Reward CFL-CY1 4 3
ENERGY STAR Products Reward Ceiling Fan 116.4127 15
ENERGY STAR Products Reward Clothes Washers–Gas 324 50
Home Performance Energy Saver Kits B-ELEC 18.38 18.38
Home Performance Energy Saver Kits C-ELEC 50.88 50.88
Home Performance Energy Saver Kits A-ELEC 18.38 18.38
Home Performance Energy Saver Kits C-GAS 50.88 50.88
Home Performance Energy Saver Kits B-GAS 18.38 18.38
Home Performance Energy Saver Kits A-GAS 18.38 18.38
Home Performance Energy Saver Kits D-UNKN 50.88 50.88
Home Performance Energy Saver Kits D-OTHR 50.88 50.88
Home Performance Energy Saver Kits C-OTHR 50.88 50.88
Home Performance Energy Saver Kits B-UNKN 18.38 18.38
Home Performance Energy Saver Kits B-OTHR 18.38 18.38
Home Performance Energy Saver Kits A-UNKN 18.38 18.38
Home Performance Energy Saver Kits A-OTHR 18.38 18.38
Home Performance Energy Saver Kits C-UNKN 50.88 50.88
Home Performance Energy Saver Kits D-ELEC 50.88 50.88
Home Performance Energy Saver Kits D-GAS 50.88 50.88
Home Performance HVAC Water Heater–Fuel Switch 700 200
Home Performance HVAC Water Heater Replacement 250 200
Home Performance HVAC Furnace 700 150
Home Performance HVAC Furnace Fuel Switch 500 200
Home Performance HVAC 13 SEER or Higher 241 197.77
Home Performance HVAC 12 SEER 192 150
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Program Subprogram Measure Type Unit Cost Incentive
Home Performance HVAC Water Heater–Flue Closure 700 150
Home Performance Whole House InteriorF Insulation 904 72.85
Home Performance Whole House Contractor Air Sealing 140 100
Home Performance Whole House Air Sealing 140 100
Home Performance Whole House Attic Insulation 342 78.99
Home Performance Whole House Foundation Insulation 500 100
Home Performance Whole House Floor Insulation 338 65
Home Performance Whole House Infiltration Reduction 142 100
Home Performance Whole House Programmable Thermostat 32.5 32.5
Home Performance Whole House Sidewall Insulation 750 171.50
Home Performance Whole House Sill Box Insulation 75 36.77
WESH CY1 WESH Home 3300 750
WESH CY2 WESH Home 3300 750

Source: Table: MeasureSavingsValues, Access: Residential.mdb.

2. Distribution of Project Cost by Ally and Manufacturer

The cost of the measures must be allocated to the industries that sold, installed, or in some
cases manufactured the energy efficiency goods and services to appropriately model the
impacts. The first obstacle is to identify the specific industries that likely provided those goods
and services. For the Residential projects, ample information was provided in the program
database regarding the assisting contractors and retailers. For the Business Program this
information was extremely limited in the database. Consequently, assumptions had to be
made regarding the types of businesses that likely assisted in the installation of the measures
when information was not provided.

The second obstacle is the limited number of industry categories available in IMPLANTM for
Business allies. Specifically it provides little detail with for wholesale distributors and special
trade contractors two of the most prevalent industries assisting with projects. To overcome
this limitation, the manufacturer of the equipment that was installed was also identified, and a
positive change in final demand for these manufactured goods allows the model to reflect
more technology specific impacts. The proportion of cost attributable to equipment (i.e. the
manufacturer) was determined through a survey of project implementation field
representatives. With this information a portion of the project cost could be attributed to the
manufacturing industries that likely produced the measure and the remainder attributed to the
assisting contractor or dealer.

a. BUSINESS PROGRAM ALLIES

Many of the industries that are involved in the Business Program with implementation of
measures are from the construction, special trade industries, and wholesale trade.
Unfortunately, IMPLANTM does not provide a high level of detail within these categories. The
coding system for building contractors in IMPLANTM, for example is classified by type of
construction, not the type of contractor. Construction is broken into nine categories:

1. Maintenance and repair of nonresidential facilities,

2. Maintenance and repair of residences,

3. New farm structures,
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4. New government facilities,

5. New highways and streets,

6. New industrial and commercial buildings,

7. New mineral extraction facilities,

8. New residential structures, and

9. New utility structures.

Each of these categories includes electrical contractors (SIC 1731) and plumbing heating and
air conditioning contractors (SIC 1711) that work in the nonresidential sector. Most of the
upgrades for the Business Program are made to existing nonresidential structures, which
would fit most closely with the first category, maintenance, and repair of nonresidential
facilities (IMPLAN 56).

The vagueness of the construction industries in IMPLAN presents a challenge for modeling
the impacts from the installation of specific energy equipment. Adopting the assumption that
100% of the cost of the project is a change in final demand for all maintenance and repair of
nonresidential facilities (IMPLAN 56), for example, is to say that “there is an increase in
demand of all goods and services related to maintenance and repair in nonresidential
structures.” This would include paint, or lumber, when in fact the increase in demand is for
lighting fixtures, heating systems, and other specific equipment and their installation. The
vagueness of the category leaves two options:

1) Attribute the whole cost of the installed measure to Maintenance and Repair in
Nonresidential Structures (IMPLAN 56), because this is in actuality the industry that
is experiencing the change in final demand, and allow the model to interpret which
industries will be impacted through secondary impacts; or,

2) Attribute a portion of the cost of the installed measure to maintenance and repair in
nonresidential structures (IMPLAN 56) to account for the installation, and attribute
the remainder to the manufacturing industry lighting fixtures and related equipment
(IMPLAN 369), for example, to capture the increase in final demand in that industry.

Alternative two is not ideal, but it is the best alternative available in an attempt to reflect the
impacts that will be generated from the demand of equipment related to improvements in
energy efficiency.

To determine the types of industries that assisted directly in the installation of the measure, or
manufactured the components, three approaches were used. First, the measures that had
ally information in the database were evaluated. Second, several project implementation
documents were reviewed. Third, interviews were held with nine field representatives with
expertise across the various technologies and programs.

These three sources, with heavy emphasis on the third, provided guidelines for choosing the
likely ally industries. The table below shows the likely ally for each measure type, a detailed
table with every measure from each county can be found at the end of this section.
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Table A-16. Summary of Allies by Measure

Measure
Category IMPLAN Industry Ally SIC Industry Ally
Blowers and Fans Wholesale Trade Industrial Supplies
Building Insulation Maintenance and Repair, Other

Facilities
Plastering, Drywall, Acoustical, and Insulation
Work

Compressed Air Maintenance and Repair, Other
Facilities

Special Trade Contractors, NEC

Wholesale Trade Farm and Garden Machinery and Equipment
Industrial Machinery and Equipment

EMS Maintenance and Repair, Other
Facilities

Plumbing, Heating, and Air Conditioning

Grain Dryers Wholesale Trade Farm and Garden Machinery and Equipment
HVAC Maintenance and Repair, Other

Facilities
Plumbing, Heating, and Air Conditioning

Install Vending
Miser

Electrical Equipment, N.E.C. Electrical Machinery, Equipment, and
Supplies, NEC

Laundry
Equipment

Furniture and Home Furnishing
Stores

Household Appliance Stores

Wholesale Trade Service Establishment Equipment and
Supplies

Lighting Maintenance and Repair, Other
Facilities

Electrical Work

Motors and
Pumps

Wholesale Trade Farm and Garden Machinery and Equipment

Industrial Supplies
Refrigeration Wholesale Trade Farm and Garden Machinery and Equipment

Refrigeration Equipment and Supplies
Water Heating Furniture and Home Furnishing

Stores
Household Appliance Stores

Wholesale Trade Plumbing and Heating Equipment and
Supplies (Hydronics)

In addition to these initial allies, the likely manufacturers of the installed measures were also
identified and are noted in the following table along with the likely portion of the total project
cost attributable to the equipment.

Table A-17. Manufacturing Industries and Portion of Project Cost

Measure
Category

Percent of
Project Cost =

Equipment
IMPLAN Manufacturing Industry
Affected

SIC Manufacturing Industry Ally
Affected

Blowers and Fans 75% Blowers and Fans
Industrial and Commercial Fans and
Blowers and Air Purification
Equipment

Compressed Air 67% Pumps and Compressors Air and Gas Compressors

EMS 50% Automatic Temperature Controls
Automatic Controls for Regulating
Residential and Commercial
Environments and Appliances
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Measure
Category

Percent of
Project Cost =

Equipment
IMPLAN Manufacturing Industry
Affected

SIC Manufacturing Industry Ally
Affected

Grain Dryers 85% Farm Machinery and Equipment Farm Machinery and Equipment

HVAC 50% Automatic Temperature Controls
Automatic Controls for Regulating
Residential and Commercial
Environments and Appliances

57% Heating equipment except electric Heating Equipment, Except Electric

57% Refrigeration and heating
equipment

Air Conditioning and Warm Air
Heating Equipment and Commercial
and Industrial Refrigeration Equipment

Laundry
Equipment 85% Commercial Laundry Equipment Commercial Laundry, Dry-cleaning,

and Pressing Machines
95% Household Laundry Equipment Household Laundry Equipment

Lighting 50% Lighting Fixtures and Equipment Commercial, Industrial, and
Institutional Electric Lighting Fixtures

Motors and Pumps 67% Motors and Generators Motors and Generators

75% Power Transmission Equipment Speed Changers, Industrial High-
speed Drives, and Gears

100% Power Transmission Equipment Speed Changers, Industrial High-
speed Drives, and Gears

Refrigeration 60% Refrigeration and heating
equipment

Air Conditioning and Warm Air
Heating Equipment and Commercial
and Industrial Refrigeration Equipment

Water Heating 50% Heating equipment except electric Heating Equipment, Except Electric

While this method offers more detail with regard to the specific industries impacted through
the demand for energy efficiency equipment, it is not the ideal way to present such
information into a static I-O model. As noted in previous chapters, the model is designed to
capture the multiplier effects of one industry demanding from another. This method in effect
jumps over one or possibly more chains of supply by attributing demand directly to
manufacturers. This is not double counting as long as the cost of the measure is divided. In
fact, this method will likely produce a more conservative estimate of the impacts in a county
because one or more links in the supply chain will not be accounted for, and the impacts to
the initial allies are minimized. An attempt was also made to use base the assumptions on the
existing program data, but due to the inconsistency in reporting allies it did not provide
enough information.

To develop the estimates in Tables A-16 and A-17 above, a small (n = 30) random sample of
the project documentation provided additional information on the process by which projects
are implemented and conversations with project managers and field representatives allowed
for a more complete picture of the installation process and the types of allies involved. The
results of those inquiries are discussed below by measure type.

Lighting

Lighting projects are generally evaluated and implemented by a lighting contractor or an
electrician. The labor and equipment is typically billed together, so in terms of the model, an
increased demand for lighting contractors should include an increase in demand for lighting
products. In some rare cases, the participants purchased the lighting equipment from a
wholesale or retail outlet and installed it themselves, but there is no documentation of that in
STAR. All of the field representatives felt that the cost of equipment in the process was
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typically 50% of the project cost. Electrical contractors were the most likely trade allies, which
would be part of the Maintenance and Repair, Nonresidential industry (IMPLAN 56). Lighting
equipment would be manufactured by the Lighting and Fixtures industry (IMPLAN 369).

Heating Ventilation and Air Conditioning (HVAC)

According to STAR and project documentation, Heating Ventilation and Air Conditioning
(HVAC) measures are predominantly installed and evaluated by industries in Plumbing
Heating and Air Conditioning, with the exception of setback thermostats, which came from
wholesale outlets. Review of the project documentation revealed that many of these projects
include receipts directly from the manufacturer of the equipment, in addition to the costs of
installation by the contractor. In one case the cost was split 20/80 labor/equipment, and in
another it was 50/50.

Field representatives reported that typically HVAC installations are roughly half equipment
cost, but perhaps slightly higher or lower depending on the piping and ventilation systems the
system will be feeding into. Like the situation for lighting, assigning all of the cost as an
increase in final demand for nonresidential maintenance and repair, does not represent the
more specific increase in demand for heating and plumbing equipment from manufacturers.
Heating and cooling equipment comes from most likely comes from Heating Equipment,
except Electric (IMPLAN 281).

HVAC Controls and Lighting Controls. Energy management systems are electronic
information gathering and control devices for managing the energy needs for a building. They
may include HVAC controls or lighting controls. They would be installed by a Lighting or
HVAC contractor (SIC 1711 or IMPLAN 56), and manufactured by an electronic controls
industry (SIC 3699 or IMPLAN 383) or automatic temperature controls (SIC 3822 or IMPLAN
402). Field representatives suggested that controls are also typically half equipment costs.

Vending Miser

The VendingMiser is a very simple electronic device for vending machines that can easily be
installed by a maintenance person. A program administrator26 noted that the cost of the
project is almost entirely the cost of the equipment, and in many cases, it was the
manufacturer promoting and selling the product directly to participants. Only one company
commonly shows up as an ally with the VendingMiser installations, Bayview Technology
Group LLC of Colorado. Many other participants that installed this measure have no reported
ally. The installation portion of the cost can be assumed to be zero and the equipment cost
can be attributed to the manufacturer, which is best described by the industry Electronic
Equipment NEC (IMPLAN 383 or SIC 3699).

Laundry Equipment

The Business Programs have reported both commercial and residential laundry equipment
installations. Commercial units logically come from commercial vendors, and are directly
purchased from the manufacturer, about half of the commercial washers with ally information
reportedly came from manufacturers or wholesale, and the other half from retail. Interviews
with the field representatives suggested that nearly all came from wholesale distributors who

                                                
26 Erik Kakulis, Interview April 12, 2004.
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also install the units. They also predicted that the equipment made up about 85% of the total
project cost.

Residential units were unique to the agricultural programs, probably used to meet sanitation
requirements for rags used in dairy operations. These units typically came from a retail outlet,
Furniture and Home furnishing Stores (IMPLAN 453), which includes household appliance
stores SIC 5722, and were likely hooked up by the participant or the retailer. Probably 95% of
the project cost was the equipment.

The manufacturers of each type of measure would be Commercial Laundry Equipment
IMPLAN 346 (SIC 3582) and Household Laundry Equipment, IMPLAN 363 (or SIC 3582).

Motors and Pumps

For the purchase of motors and pumps, particularly variable speed drives (VSDs) for vacuum
pumps and milk jars, participants are reportedly allied with dairy equipment wholesalers,
which falls into the generic category of wholesale trade IMPLAN 447. The VSD is typically
installed by the dairy equipment dealer or by the participant. The cost of the equipment
makes up about 75% of the project cost.

Motors and pumps for industrial processes may be purchased from a distributor, for large
units, or possibly from an equipment catalog like “Grainger” in the case of small units. The
proportion of project cost attributable to equipment depends dramatically on the size and type
of installation that is being undertaken. A large unit, not very common in Focus projects, may
swamp installation costs, which are more likely to be a flat rate. In the case of small VSDs
ordered from a catalog the equipment cost is 100% of the project cost. In larger projects, one
could expect roughly 2/3 (67%) of the cost to be for equipment.

The manufacturers of speed drives would be in the industry of Speed Changers, Industrial
High-speed Drives, and Gears (SIC 3566), or Power Transmission Equipment (IMPLAN 336).
Motor upgrades could be expected to be manufactured by the Motor and Generator industry
(IMPLAN 357 or SIC 3621).

High Speed Low Velocity Fans

High speed, low velocity fans had no information on where they are purchased in the
database. Only one participant in the four counties installed the fan. It was put in a stockyard,
indicating that it may have come from a farm equipment wholesaler (IMPLAN 447). The
manufacturing industry: Blowers and Fans (IMPLAN 334 or SIC 3564, Industrial and
Commercial Fans and Blowers and Air Purification Equipment) is the closest match.

Refrigeration

Refrigeration projects, mostly plate heat exchangers for dairy operations, were allied with
Farm and Garden Machinery and Equipment Wholesalers (SIC 5063) and a couple with
Electrical contractors (SIC 1731) in the STAR data. Field representatives confirmed that most
of the heat exchangers are purchased from dairy equipment outlets that also install the units.
Equipment costs are roughly between 65% and 75% of the project cost. Three other
refrigeration measures were also installed, and they were likely purchased from wholesale
Refrigeration Equipment and Supplies (SIC 5078 or IMPLAN 447) they likely had similar
equipment costs to the dairy applications.
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The manufacturers that would be affected by refrigeration equipment sales like heat
exchangers would most likely be in the industries of Refrigeration and Heating Equipment
(IMPLAN 347) or Air Conditioning and Warm Air Heating Equipment and Commercial and
Industrial Refrigeration Equipment (SIC 3585).

Compressed Air and Scroll Compressors

Scroll compressor installation, an agricultural application, was again affiliated with agricultural
suppliers while the other compressed air upgrades had no reported allies. Based on
conversations with field representatives, compressed air upgrades are generally done by the
compressed air contractors who will maintain systems they install. Some leak repair may be
done by plumbers, but typically, compressed air specialists are involved. New compressed air
units are distributed in a similar fashion to HVAC systems. Contractors are brand specific and
they will evaluate, purchase equipment and install as part of the package. In a new system,
the equipment would be roughly 2/3, or 67%, of the project cost. Heat recovery on
compressed air systems usually requires ductwork that would be done by a heating
contractor.

For new and custom compressed air measures, the manufacturing industry that would be
affected is Air and Gas Compressors (SIC 3563 or Pumps and Compressors IMPLAN 332).
Leak repair would not include any equipment costs, and heat recovery on a compressor
would likely include a heating contractor (SIC 1711, or IMPLAN 56), with negligible equipment
costs.

Table A-18. Detailed Match of Measures to Assumed Allies
(Installed in Clark, Green, Outagamie, and Polk Counties, as of December 31, 2003)

General
Category Measure Type

Proportion to
Manufacturer

IMPLAN Assumed Ind:
Primary Contact

IM Assumed Ind:
Manufacturing Total

Blowers and
Fans

Install HVLS Fans 75% Maintenance and Repair–
Other Facilities

Blowers and Fans 1

Building
Insulation

Ceiling Insulation 0% Maintenance and Repair–
Other Facilities

1

Roof Insulation 0% Maintenance and Repair–
Other Facilities

1

Compressed
Air

Compressed Air
Leaks

0% Maintenance and Repair–
Other Facilities

1

 Synthetic Oil for
Compressor's

0% Maintenance and Repair–
Other Facilities

1

Compressed Air Leak
Repair

0% Maintenance and Repair–
Other Facilities

3

Compressed Air
Piping, Air Drains,
Nozzles

67% Wholesale Trade Pumps and
Compressors

1

Compressed Air
Pressure and Storage

67% Wholesale Trade Pumps and
Compressors

1

Compressed Air
System

67% Maintenance and Repair–
Other Facilities

Pumps and
Compressors

1

Compressor Heat
Recovery

67% Maintenance and Repair–
Other Facilities

Pumps and
Compressors

11
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General
Category Measure Type

Proportion to
Manufacturer

IMPLAN Assumed Ind:
Primary Contact

IM Assumed Ind:
Manufacturing Total

Compressed
Air (cont.)

Custom Compressed
Air Measure

67% Maintenance and Repair–
Other Facilities

Pumps and
Compressors

1

II–Scroll Compressor
Instant

67% Electrical Repair Services Pumps and
Compressors

2

Reduce compressed
air generation
pressure

0% Maintenance and Repair–
Other Facilities

Pumps and
Compressors

1

Reduce Operating
Pressure of
Compressed Air
System

0% Maintenance and Repair–
Other Facilities

Pumps and
Compressors

1

Scroll Compressors 67% Wholesale Trade Pumps and
Compressors

5

EMS Energy Management
System

50% Maintenance and Repair–
Other Facilities

Automatic
Temperature Controls

2

Link plant heating to
existing EMS for
control of night
setback

0% Maintenance and Repair–
Other Facilities

1

Night Setback
Controls

50% Electrical Repair Services Automatic
Temperature Controls

1

Sequencer Controls 50% Electrical Repair Services Automatic
Temperature Controls

1

Grain Dryers Grain Dryers 85% Wholesale Trade Farm Machinery and
Equipment

3

HVAC Boiler Replacement 57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

4

Boiler Tune-up 0% Maintenance and Repair–
Other Facilities

4

Burner Replacement 57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

2

Custom Boiler
Measure

57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

1

Custom HVAC
Measure

57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

2

Exhaust System 57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

1

HE Rooftop Initiative 57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

1

Heat Recovery Tank
(no heating element)

57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

1

HVAC Feasibility
Study

0% Maintenance and Repair–
Other Facilities

1

HVAC Maintenance 0% Maintenance and Repair–
Other Facilities

1

II–<65000 Btu–12
SEER

57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

2

II–Boilers 57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

1

II–Custom HVAC 57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

7
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General
Category Measure Type

Proportion to
Manufacturer

IMPLAN Assumed Ind:
Primary Contact

IM Assumed Ind:
Manufacturing Total

HVAC (cont.) II–Cutout/Reset 57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

2

II–Furnaces (90%
AFUE or Greater)

57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

4

II–Setback
Thermostat

50% Maintenance and Repair–
Other Facilities

Automatic
Temperature Controls

4

II-Infrared Heating 57% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

1

New Controlled
Exhaust

57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

1

Occupancy-Based
Outside Air

50% Maintenance and Repair–
Other Facilities

Refrigeration and
Heating Equipment

1

Pipe Insulation 0% Maintenance and Repair–
Other Facilities

1

Steam Traps 57% Maintenance and Repair–
Other Facilities

Heating Equipment,
Except Electric

2

Install
Vending
Miser

Install VendingMiser 100% - Electrical Equipment,
NEC

16

Laundry
Equipment

II–Commercial
Washer A1

85% Wholesale Trade Commercial Laundry
Equipment

2

II–Commercial
Washer C2

85% Wholesale Trade Commercial Laundry
Equipment

5

Residential Washer –
Electric

95% Furniture and Home
Furnishing Stores

Household Laundry
Equipment

1

Residential Washer–
Gas Water

95% Furniture and Home
Furnishing Stores

Household Laundry
Equipment

8

Lighting All Lighting 50% Maintenance and Repair–
Other Facilities

Lighting Fixtures and
Equipment

101

Motors and
Pumps

96 PM1 effluent
pump, install VSD.
Currently bypass
used

100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

1

96 PM2, optimize 5
pumps, revise piping
to shut off 2 pumps

0% Maintenance and Repair–
Other Facilities

1

97 PM1, convert dry
end pulper pump to
VSD, currently
bypass used

100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

1

97 PM2, optimize 4
pumps, use VSDs on
3 to replace
recirculation, reduce
impeller on 4th

100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

1

Custom
Fan/Pump/Motor
Measure

100% Maintenance and Repair–
Other Facilities

Motors and
Generators

1

HVAC–VSD 100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

2

Install VFD on
Oxidation Ditch

100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

1
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General
Category Measure Type

Proportion to
Manufacturer

IMPLAN Assumed Ind:
Primary Contact

IM Assumed Ind:
Manufacturing Total

Motors and
Pumps
(cont.)

Motor Upgrade 100% Maintenance and Repair–
Other Facilities

Motors and
Generators

2

Premium Efficiency
Motors

100% Maintenance and Repair–
Other Facilities

Motors and
Generators

1

Variable Speed Drive 100% Maintenance and Repair–
Other Facilities

Power Transmission
Equipment

1

Variable Speed Drive
on Vacuum Pump

75% Wholesale Trade Power Transmission
Equipment

4

Variable Speed
Drives

100% Wholesale Trade Power Transmission
Equipment

1

VFD 100% Wholesale Trade Power Transmission
Equipment

1

VSD on Milk Jar 75% Wholesale Trade Power Transmission
Equipment

2

VSD on Vacuum
Pump

75% Wholesale Trade Power Transmission
Equipment

10

Refrigeration Cooler Door Heater
Control

60% Wholesale Trade Refrigeration and
Heating Equipment

1

Plate Heat Exchanger 60% Wholesale Trade Refrigeration and
Heating Equipment

13

Refrigerated Case
Door Replacement

60% Wholesale Trade Refrigeration and
Heating Equipment

1

Water
Heating

Replace Electric
Water Heaters with
Gas

50% Furniture and Home
Furnishing Stores

Heating Equipment,
Except Electric

5

Water Heating
System

50% Wholesale Trade Refrigeration and
Heating Equipment

1

b. RESIDENTIAL PROGRAM ALLIES

The greatest portion of the economic impact from implementing these measures is the
purchase of the equipment or services. The business or store from which the equipment was
purchased is consistently reported for each measure. In some cases, the business ID was
actually representing a Store ID, and in cleaning the data, these discrepancies were
corrected27. Each store or business had an SIC code and that was mapped to the IMPLAN
codes.

To account for leakage, the location of the store or business was also noted. Only project
costs that go toward the purchase of goods and services within the county of analysis were
included as a positive impact. The rest is considered leakage. The value of measures is
interpreted in the model as a direct change in final demand for goods and services from those
vendors.

                                                
27 If the Business ID did not match with any ally in WECC Businesses, I looked in the list of Retail Allies
under Store ID. In most cases this produced a more logical match both with regard to the type of
measure, and the geographic location of the ally.
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In the Residential Program, the vast majority of measures (97%) have information on the
place of purchase and the vendors easily match with the IMPLANTM industry coding system.
With better information on the actual allies and more detailed retail industry categories
available in IMPLANTM it was not necessary to allocate the cost to manufacturing industries.
For most participants in the residential program, the connection with the manufacturer is
much more indirect than for the Business Program participants, and the impacts of their
purchase can be appropriately captured by the model by attributing the whole project cost to
the assisting ally.
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APPENDIX B: ESTIMATING REVENUES COLLECTED

The revenue generated by Focus on Energy participants was estimated to note any
differences in overall contributions to program funding by urban and rural counties in the
state. Data on the typical fees per meter to fund FY 2004 were provided from the Wisconsin
Division of Energy.

Chart B-1. Steps Required to Determine FY04 Public Benefits Fees

STEP 1.  Determine total number or electric cooperative and municipal electric utility customers.

Total Customers of Electric Cooperatives and Municipal Utilities based on 2002 EIA data
Funds Collected

Total Customers @ $16/Customer
Electric Cooperatives 219,325 3,509,200$                
Municipal Utilities 243,750 3,900,000$                
TOTAL 463,075 7,409,200$                

STEP 2.  Determine Public Benefit Amount

Revenue Requirements for Public Benefits Amount FY04 FY03
Required Low Income Funding 27,870,192 $32,748,076 24,165,592.00      Low Income Need
 Less: 50% of Muni & Coop New Fees @ $16/meter $3,704,600 $3,655,984  Number for FY2004
Net Low-Income Portion $24,165,592 $29,092,092

Required Energy Efficiency & Renewable Energy Funds $20,000,000 $20,000,000
 Less: 50% of Muni & Coop New Fees @ $16/meter $3,704,600 $3,655,984
 Less: Air Quality Improvement Fund $0 $0
Net EE/RE Portion $16,295,400 $16,344,016

Total Public Benefit Amount (Net Low-Income + Net EE/RE) $40,460,992 45,436,108                  
   Residential Portion (70%) $28,322,694 31,805,276                  
   Non-Residential Portion (30%) $12,138,298 13,630,832.40             

STEP 3.  Allocate Public Benefit Amount to Non-Municipal Utilities
Max Fee of $1.40 or

Residential Amount 3% of Monthly Bill
Number of Percent of Based on Percent Residential Amount Annual Average Fee Monthly Fee

Non-Municipal Utility Customers Resid. Amount of Customers Based on Iterations  / Customer  / Customer
Consolidated Water Power Co 976                0.0490% 13,868$                     11,363$                       11.64$                   0.97$                             
Dahlberg Light & Power Co 9,172             0.4601% 130,326$                   94,179$                       10.27$                   0.86$                             
Madison Gas & Electric Co 112,005         5.6191% 1,591,489$                1,842,117$                  16.45$                   1.37$                             
North Central Power Co Inc 3,833             0.1923% 54,463$                     37,390$                       9.75$                     0.81$                             
Xcel Energy 194,348         9.7502% 2,761,508$                2,669,665$                  13.74$                   1.14$                             
Northwestern Wisconsin Elec Co 10,602           0.5319% 150,645$                   108,862$                     10.27$                   0.86$                             
Pioneer Power & Light Co 1,843             0.0925% 26,187$                     17,978$                       9.75$                     0.81$                             
Superior Water Light & Power Co 12,382           0.6212% 175,937$                   134,401$                     10.85$                   0.90$                             
Westfield Electric 563                0.0282% 8,000$                       5,492$                         9.75$                     0.81$                             
WE Energies (Wisconsin Electric Power Co) 921,633         46.2370% 13,095,566$              13,432,962$                14.58$                   1.21$                             
Alliant Energy (Wisconsin Power & Light) 374,570         18.7916% 5,322,299$                5,310,335$                  14.18$                   1.18$                             
Wisconsin Public Service Corp 351,353         17.6269% 4,992,406$                4,657,950$                  13.26$                   1.10$                             
Total Residential 1,993,280      100% 28,322,694$              28,322,694$                14.21$                   1.18$                             

Non-Residential Customers as per 2002 FERC Form 1
Number of Percent of Share of Annual Average Fee Monthly Fee

Non-Municipal Utility Customers Non-Res. Amt. Non-Res. Amt.  / Customer  / Customer
Consolidated Water Power Co 177                0.0695% 8,434$                       47.65$                         3.97$                     
Dahlberg Light & Power Co 1,021             0.4008% 48,652$                     47.65$                         3.97$                     
Madison Gas & Electric Co 17,324           6.8008% 825,507$                   47.65$                         3.97$                     
North Central Power Co Inc 382                0.1498% 18,184$                     47.65$                         3.97$                     
Northern States Power Co 36,466           14.3154% 1,737,644$                47.65$                         3.97$                     
Northwestern Wisconsin Elec Co 1,313             0.5154% 62,566$                     47.65$                         3.97$                     
Pioneer Power & Light Co 113                0.0442% 5,361$                       47.65$                         3.97$                     
Superior Water Light & Power Co 1,925             0.7557% 91,728$                     47.65$                         3.97$                     
Westfield Electric 127                0.0498% 6,047$                       47.65$                         3.97$                     
WE Energies (Wisconsin Electric Power Co) 99,862           39.2026% 4,758,531$                47.65$                         3.97$                     
Alliant Energy (Wisconsin Power & Light) 53,200           20.8846% 2,535,037$                47.65$                         3.97$                     
Wisconsin Public Service Corp 42,824           16.8113% 2,040,609$                47.65$                         3.97$                     
Total Non-Residential 254,733         100.00% 12,138,300$              47.65$                         3.97$                     

STEP 4.   In Cooperation with the Non-Municipal Electric Utilities, adjust the Residential Components in accordance with Adm 43.06 (d)
    The maximum monthly fee of $1.85 was estimated to slightly over-collect the FY04 total Residential Amount. 

    Therefore, each utility's forecast collections at the $1.40/ month max. fee were reduced equally to arrive at the required FY04 total Residential Amount.

Multiply Forecast
Results of Step 4:   Determine the FY04 Residential Component Amount by

Forecast Amount 0.98862294238            
Iteration 1 Iteration 2 Iteration 3 Based on to

STEPS REQUIRED TO DETERMINE FY04 PUBLIC BENEFITS FEES

Residential Customers as per 2002 FERC Form 1
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Based on the FY2004 fees, an estimate of the fees that have been collected over the life of
the program was created, which was equivalent to 33 months. The fee per meter is different
for each utility, so the average revenue generated in a county had to be weighted by the
particular utility providing service. This weighted monthly average was multiplied by the
number of eligible participants in the county to determine the total revenue collected in each
county over the span of 33 months.

Table B-1. Revenues Generated by Residential Customers

County
Residential
Customers

Average Annual
Fee

Average Annual
Collection

Monthly
Collection

Total Collection
from April 2001

to December 2003
(33 Months)

Clark 7,799 $13.74 $107,157 $8,930 $294,681
Green 11,717 $14.18 $166,145 $13,845 $456,898
Polk 8,143 $12.00 $97,729 $8,144 $268,754

Outagamie 46,720 $14.58 $681,178 $56,765 $1,873,238

Table B-2. Revenues Generated by Nonresidential Customers

County
Nonresidential

Customers
Average Annual

Fee
Average Annual

Collection
Monthly

Collection

Total Collection
from April 2001

to December 2003
(33 Months)

Clark 1,514 $47.65 $72,142 $6,012 $198,391
Green 1,059 $47.65 $50,461 $4,205 $138,769
Polk 1,806 $47.65 $86,056 $7,171 $236,654

Outagamie 6,698 $48.00 $319,160 $26,597 $877,689

The total revenue collected is reported on a per capita basis in this report and should not be
directly compared to incentives received for a number of reasons:  First, direct comparison
would neglect a number of important program benefits that result from spending on Focus on
Energy. Incentives are not the only payback for supporting the program. Market development
efforts, as well as research and development do not come back to the participant as a direct
payback, but will likely improve the surrounding economy. Second, the incentive itself has
value added to it as it is returned to the participant. In addition to funds to implement a
measure, the participant will gain in annual energy bill savings and other potential
noneconomic benefits.
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APPENDIX C: INDUCED ENERGY CONSUMPTION

With regard to the issue of induced energy consumption from improved energy efficiency, this
appendix will discuss the:

• Purpose,

• Important considerations,

• Process, and

• Results of estimating induced energy consumption from the reported economic
impacts.

A. PURPOSE

The economic activity that is stimulated by improving energy efficiency will also induce a
certain amount of energy consumption as goods and services must be produced to meet the
new demand in the economy. Since one main goal of energy efficiency programs is to reduce
the increase in consumption of energy, it is important to note that stimulating economic
growth is in conflict with this goal to a certain degree. To partially address this concern, the
increase in energy consumption was estimated based on the employment impacts reported
by the IMPLANTM model.

In addition, this analysis has been looking at economic impacts at a county level and the
increase in energy consumption represents another transfer of funds into and out of the
county economy. Many rural counties purchase power from outside their borders, so limiting
those expenditures by improving efficiency represents a positive economic impact. The net
reduction in external power purchases would be equal to the energy savings less induced
energy consumption from economic activity.

B. IMPORTANT CONSIDERATIONS

Evaluating the induced energy consumption requires several important considerations:

 Modeling the increase in energy consumption based on historic energy intensity of
industries in the region over estimates the increase in energy consumption. As
improvements in efficiency are made, even if firms are producing more output they are
doing so at a more efficient rate. This evaluation was not adjusted for that change.

 Induced energy consumption should be considered with respect to all social costs
and benefits improved energy efficiency. The social costs of generation, transmission,
and benefits of reliability, emission reduction, and positive economic impacts, would all be
components of a more complete analysis of the trade off between small increases in
energy consumption in relation to economic growth. Only the size of the energy
consumption was considered in this evaluation.

 The IMPLANTM model includes increases in demand for energy resources in
estimating the net change in employment, but does not measure the change in
energy consumption. This appendix is only describing a method to “back calculate” the
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induced energy consumption based on the increase in total employment. It does not, in
any way affect, the modeling process.

C. PROCESS

Energy intensity per employee was the foundation for estimating the potential energy savings,
and it was also used to estimate the increase in energy consumption that results from the
economic impacts. The employment impacts derived from the model provide the base from
which to estimate the increase in energy consumption. Energy intensity per employee for the
industries experiencing impacts was taken from the work described in Appendix A, section
D1: Estimate Total Energy Consumption, which was used to model the potential impacts of
future energy efficiency improvements. The model outputs report the number of jobs created,
and multiplying that value by the energy intensity per employee provides an estimate of the
direct increase in energy consumption.28

D. RESULTS

1. Increase in Energy Consumption—Achieved Energy Savings Impacts

Table C-1. Increase in Annual Energy Consumption

County

Evaluated Annual Gross
Energy Savings

(MMBTU)
Employment

Impact*

Induced Energy
Consumption

(MMBTU)*

Induced Energy
Consumption

as a Percentage of
Evaluated Gross Savings

Clark 8,548 1.6 64 1%

Green 4,283 3 209 5%

Polk 7,834 2.1 130 2%

Outagamie 88,195 21.3 2,797 3%

* From annual energy bill savings.

Note that the induced energy consumption represents a fairly small portion of the total annual
energy saved. This value is entirely based on the types of industry that were experiencing
employment impacts. The differences in each county therefore reflect the varying energy
intensity of the industries that experienced employment impacts. Industries with the largest
increase in energy consumption in these four counties were typically in the manufacturing
industries, even though the total employment impacts were not the largest in these industries.
For example the two industries that made up the largest portion of the induced energy
consumption in Outagamie County was Canvas Products and Paper Mills, but the greatest
employment impact in the county were in several retail industries and Public Education.
Green County’s greatest induced energy consumption was in Cheese Processing, but closely
followed by the whole of Retail Trade, which had the greatest job impacts across several
industries. Dairy Farm Products was the industry with the greatest induced energy
consumption in Clark County, although Wholesale Trade had the greatest employment

                                                
28 Note that the industries that are participating are improving their energy efficiency, and presumably
decreasing their energy intensity per employee. This analysis is using historical energy intensity per
employee and consequently the increase in energy consumption reported here is likely an over
estimate of the actual induced energy consumption.
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impact. In Polk County, the largest increase in energy consumption was in Food
Preparations, but Public Education was not far behind considering its large share of the total
employment impact.

The nature of the county as urban or rural does not appear to have much bearing on the level
of induced energy consumption that has been generated to date. As noted, the increase in
energy consumption caused by this type of effort is entirely driven by the types of industry
that participate, and the only difference in the results among counties is the relative make up
of the participants, and industry in each county.

The implementation phase of improving energy efficiency also introduces increases in energy
consumption. Unlike the annual energy savings, this induced energy consumption is best
compared to the total energy savings over the life of the measure, since they are a one-time
“energy cost,” not an annual increase in energy consumption.

Table C-2. Energy Consumption Induced through Implementation

County

Evaluated Annual Gross
Energy Savings

(MMBTU) for Lifetime

Employment
Impact

(Implementation)

Induced Energy
Consumption

(MMBTU)
(Implementation)

Percent of Lifetime
of Evaluated Gross

Savings
Clark 128,220 -0.2 -54 0.04%

Green 64,239 2.2 -396 0.60%

Polk 117,508 -3.1 -326 0.30%

Outagamie 1,322,925 28.3 -2,755 0.20%

The implementation phase of the program, as a result of the foregone expenditures on other
goods and services by participants, actually has a negative impact on total energy
consumption, even when the economic impacts are positive. This is because the industries
that are experiencing negative effects in this time period are typically more energy intensive
than the industries that are gaining from the purchase and installation of energy efficiency
equipment.

Induced energy consumption is related to the bigger issue of the overall social costs and
benefits of improving energy efficiency in rural and urban counties. The cost of generation,
transmission, pollution, program implementation, and the benefits of economic impacts,
pollution reduction, and nonenergy benefits should all be included to fully account for the
impact of improved energy efficiency in rural and urban counties.

2. Increase in Energy Consumption—Potential Energy Savings Impacts

As noted earlier, increased economic activity will typically cause an increase in energy
consumption. As shown in Table C-3, the induced energy consumption is equivalent to
roughly 10% of the total energy saved.29

                                                
29 Please note, in this scenario, the industries that are improving their energy efficiency are also likely
decreasing the energy intensity per employee. This comparison used historical energy intensities per
employee, and is therefore likely over estimates the total induced energy consumption.
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Table C-3. Increase in Annual Energy Consumption

County

Evaluated Annual
Gross Energy Savings

(MMBTU)

Employment
Impact

(Bill Savings)

Induced Energy
Consumption (MMBTU)

(Bill Savings)

Induced Energy
Consumption as a

Percentage of Evaluated
Gross Savings

Clark 301,004 37.8 25,746 9%
Green 388,804 64.4 34,371 9%
Polk 480,581 59.4 53,594 11%
Outagamie 1,317,018 228.8 86,230 7%

The induced energy consumption, as a portion of the total energy saved is greatest in Polk
County, because several of the industries that had the largest employment impacts,
specifically Plastic Products, Glass Products, and Knit Outerwear, are relatively energy
intense industries. Green and Clark County also demonstrated the greatest induced energy
consumption from employment impacts in the Plastic Products manufacturing industry.
Outagamie County had less induced energy consumption because it had fewer energy
intensive industries with significant employment impacts. Canvas Products and Wood
Furniture production were the industries that had the greatest increase in energy
consumption. The energy intensity of the industries that participate is certainly a more
significant factor in determining the level of induced energy consumption than the actual
rurality of the region.
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APPENDIX D: CLARK COUNTY

Appendix D details the rural economic impacts for Clark County, as described in the following
topics:

• Background,

• Impacts from achieved annual energy savings,

• Impacts from implementation of annual energy savings,

• Impacts from potential annual energy savings, and

• Conclusions.

A. BACKGROUND

1. Population Trend

Clark County is located in central Wisconsin, and is categorized by the Department of
Agriculture as a nonmetropolitan county that is completely rural or has less than 2,500 urban
population, and is adjacent to a metro area (Beale 8). The largest city in Clark County is
Neillsville, which has a population of 2,731. The five largest cities in the county have a total
population of 8,177 people. It is adjacent to the urban counties of Marathon, Eau Claire, and
Chippewa. According the 2000 Census it has a population of approximately 33,849, which is
slightly higher than the average, 31,809, population of other nonmetropolitan counties in
Wisconsin.

Over the last ten years, the county has grown by about 6% in population. However, over the
past thirty years population growth has been fairly steady compared to the rest of Wisconsin,
suggesting that population growth has been somewhat stagnant in Clark County, as shown in
Figure D-1 below. The population fluctuated upward from 1970 to 1980 and downward in the
next decade but headed upward more recently from 1990 to 2000.
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Figure D-1. Population Trend, Clark County
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Source: U.S. Census Historical Population Data.

2. Per Capita Income

Clark County residents have seen almost a 23% increase in their per capita personal income
over the past five years. The rest of the state, and the nation, have experienced greater
growth, about 25%, over the same time period. Clark County’s current average per capita
personal income of $20,587 also lags behind other nonmetropolitan counties whose average
was $24,118 in 2002 as shown in the table below.

Table D-1. Trend in Per Capita Personal Income, Clark County

Percent Change

1996 1997 1998 1999 2000 2001 1 Year 5 Year

United States $24,270 $25,412 $26,893 $27,880 $29,760 $30,413 2.20% 25.30%

Wisconsin $23,301 $24,481 $26,004 $26,926 $28,389 $29,196 2.80% 25.30%

Clark County $16,750 $17,120 $19,090 $19,690 $20,115 $20,587 2.30% 22.90%
Source: Wisconsin: County Workforce Profiles.

Residents of Clark County earn most of their personal income through wages and earnings in
nonfarm activity. Clark County, although a rural county, is not as dependent on farm income
for its livelihood as it once was. In fact, since 1969 farm income has dropped from 18% of
personal income to only 4% of personal income today, this trend is shown in Figure D-2
below.
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Figure D-2. Distribution of Farm and Nonfarm Personal Income, Clark County
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Source: BEA–CA25, Farm Income and Nonfarm Income.

This transition from farm income to nonfarm income has resulted in greater dependence on
income from manufacturing, government, and service sectors of the economy. Even farming
residents themselves depend heavily on nonfarm income. A poll of 3200 farms in Wisconsin
(1999), noted that the operator or spouse or both in 63% of the farms participate in off-farm
employment. Almost half of those responding (47%) said that most of their income comes
from off-farm sources. Only 26% get all of their income from farming (Jackson-Smith, 2000).
In Clark County most of the nonfarm employment available is in the Manufacturing and
Service industries.

3. Employment Trends

Employment opportunities in Manufacturing and Service sectors have grown since the late
1980s. Retail Trade, once the largest nonfarm employer, has drifted into third place behind
Government employment since 1969. The Finance, Insurance, and Real Estate (FIRE)
sectors plays a considerably less significant role in employment in the local economy today
than it did in the seventies. In comparison to statewide trends, Clark County has had a
greater increase in Manufacturing employment since the late ‘80s than has been seen in the
rest of the state. The fairly steep upward slope of employment in the Service sector is
reflective of the trend in Service employment statewide.
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Figure D-3. Trend in Employment (By Industry), Clark County
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The concentration of employment in Manufacturing is generally thought to be a strength for a
local economy. Such jobs are relatively high paying and since manufacturing firms are
producing products for external consumption, they are actively contributing to the export base
of the county. The national decline in Manufacturing employment, however, suggests an
uncertain future for growth in this sector. Service sector employment can also have an export
base component, for example if the services are being provided to consumers outside the
region or in the instance of tourism when consumers are coming into the region to consume
goods and services, but do not stay permanently. Jobs in the Service sector, however, are
less likely to be high paying or full time with benefits, so the trend of greater Service
employment may not be all good news.

4. Current Earnings and Employment

Currently the major employers in Clark County are the county government, and Fleet Guard
Inc., a general-purpose manufacturer. The sector employing the greatest number of people is
educational services with 993 employees working in nine different establishments (Wisconsin
Department of Workforce Development, 2002). Manufacturing still provides the largest
proportion of jobs in Clark County.

Manufacturing also provides the largest share of wages for Clark County residents, as seen in
Table D-2 below. When grouped by the North American Industrial Classification system, the
Trade, Transportation and Utility sector (which includes Retail Trade), and the Education and
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Health sector are the next largest industries in terms of earnings. This distribution of
employment and wages mirrors that of the state as a whole. The key difference is that public
administration plays a larger role in the Clark County economy than business services and
financial activities, which are the third largest suppliers of wages and employment statewide.

Table D-2. 2002 Employment Change and Payroll (By Industry), Clark County

Employment

Annual One-year Total
Industry Average Change Payroll
Natural Resources 300 26 $5,516,602
Construction 514 -5 $15,829,027
Manufacturing 2,709 -126 $81,754,220
Trade, Transportation, Utilities 1,909 -11 $41,334,036
Information 84 suppressed $1,938,220
Financial Activities 274 54 $5,877,527
Professional and Business Services 141 21 $3,364,151
Education and Health 1,698 -45 $42,063,963
Leisure and Hospitality 634 102 $4,452,460
Other services 146 -2 $2,231,086
Public Administration 1,011 -33 $23,853,958
All Industries 9,419 -19 $228,215,250

Source: Wisconsin Department of Workforce Development, Clark County Profile.

Note: Use of the North American Industry Classification System, as seen in this figure, results in a different grouping of
industry compared to the historical trend data.

Figure D-4. Employment and Wage Distribution, Clark County
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5. Establishments and Eligibility in Focus on Energy

The number of establishments in Clark County is dominated by Agriculture Forestry and
Fishing, most of which are Dairy Producers. Retail trade and Service industries also have
high numbers of establishments, shown in Figure D-5, even though manufacturing makes up
a larger portion of employment and wages as demonstrated previously.

Figure D-5. Number of Establishments Eligible for Focus on Energy, Clark County
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The distribution of firms shown in Figure D-5 sheds some light on the actual distribution of
participants, and the potential establishments that could be reached if the program continues,
or is expanded. For most industries, a large portion of the establishments is already eligible to
participate in Focus on Energy.

The firms and households in Clark County that were responsible for the energy savings
documented in this study, were customers of Excel Energy. The map shown in Figure D-6
defines that service territory in light gray. Note that the major cities in Clark County all fall
within this area. The potential savings modeled in this study include all households and
businesses found in Clark County regardless of their utility service territory.
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Figure D-6. Focus on Energy Eligiblity, Clark County

The rates of participation in Clark County have been comparable to the rest of the
nonmetropolitan counties, as shown in Table D-3.

Table D-3. Eligible Participants and Participation Rates, Clark County

Residential Commercial Industrial

Eligible
Participation

Rate Eligible
Participation

Rate Eligible
Participation

Rate
Clark 64% 8% 66% 1% 51% 1%

Nonmetro 69% 12% 70% 1.4% 68% 0.4%

Wisconsin 73% 12% 75% 1.5% 73% 0.4%

Participation in the residential sector has been higher than in the other two sectors—that is
the result of the comparatively minimal effort it takes for one household to participate in the
residential program compared to the other two sectors. For example a household buying a
high efficiency light bulb is considered a participant in the same way a manufacturing firm that
overhauls its boiler system is considered a participant. Each is considered one “firm” but each
has made a considerably different commitment to making the efficiency upgrade.

One interesting point with regard to eligibility is that the industrial sector currently has the
fewest number of firms eligible for participation, yet it is this sector that is generally the most
energy intense and provides the most jobs. Providing these industries with an opportunity to
participate may result in greater overall impacts for the County.
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B. IMPACTS FROM ANNUAL ENERGY SAVINGS

1. Savings Achieved

Clark County has had participants representing five different industries, in addition to one
government institution and five schools. Over a thousand residential participants have saved
energy since April 2001 with Focus on Energy. Clark County achieved the highest level of
total savings in its group of counties.

Table D-4. Achieved Energy Savings, Clark County

SIC Industry IMPLAN Sector
Participating

Number of
Participants

Evaluated
Gross BTU

Change in
Final Demand

Percent of
Savings

Agriculture Dairy Farm Products 10 626,205,056 $14,768 13%

Manufacturing Cheese, Natural and
Processed 2 1,736,155,581 $10,544 9%

Manufacturing Millwork 1 148,723,722 $1,891 2%

Service Funeral Service and
Crematories 1 2,886,169 $55 0%

Wholesale Trade Wholesale Trade 1 2,666,309,100 $19,179 17%

Public Education State/Local Government
Education 5 1,041,397,733 $10,090 9%

Public
Administration

State/Local Government
Noneducation 1 390,298,076 $4,963 4%

Households Residential 1,146 1,936,703,299 $51,330 46%
Total 8,548,678,736 $112,818 100%

With the exception of residential participation, Clark County had the greatest number of
participants from the Dairy Farm Product industry. Dairy farms mostly invested in heat
exchanger upgrades. Wholesale Trade, with its one participant, managed to save the most
energy of the nonresidential sectors with the installation of grain dryers. Five school districts
participated by upgrading lighting and installing energy saving mechanisms on vending
machines. The three manufacturing firms saved energy by upgrading compressed air and
lighting systems. Household savings were almost entirely attributable (63%) to the installation
of compact fluorescent bulbs. Clark County had no participation in the Renewable Energy
Program.

2. Modeled Impacts from Achieved Energy Savings

The greatest impacts in Clark County were in industries that were actively participating.
Wholesale Trade, Education, and Agriculture, generally had the greatest impacts followed by
Government and Retail Trade. The significant proportion of energy savings in the residential
sector also boosted the Retail Trade, FIRE, and Service sectors.

a. EMPLOYMENT

The employment impacts that resulted from the annual achieved energy savings are
presented in Table D-5.
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Table D-5. Employment Impacts from Achieved Energy Savings, Clark County

Industry Direct Indirect Induced Total
Percent Change
Whole Sector*

Percent Change
Affected Industries

Agriculture 0.1 0.1 0 0.1 0.003% 0.018%
Mining - - - - - -
Construction 0 0 0 0.1 0.009% 0.009%
Manufacturing 0 0 0 0.1 0.003% 0.003%
TCPU - - - - - -
Wholesale Trade 0.3 0 0 0.3 0.041% 0.041%
Retail Trade 0.1 0 0.1 0.2 0.010% 0.017%
FIRE 0 0 0 0.1 0.013% 0.013%
Services 0.1 0 0.1 0.3 0.009% 0.009%
Government 0.1 0 0.1 0.2 0.013% 0.019%
Other - - - - - -
Public Education 0.2 0 0 0.2 0.026% 0.026%
Total 0.9 0.2 0.4 1.6 0.009% 0.009%
Jobs / $100,000 1.4

* Whole Sector impacts shows the percent change in employment compared to the total employment in that sector. The
percent change for affected industries is the change in employment compared to employment in just those subindustries that had
impacts.

Wholesale trade, Education, and Agriculture, had the largest gains in employment through the
direct effects of their energy savings. Government and Retail Trade had the next largest
impact on the number of jobs in the county, a portion of which was generated through the
induced effect of household spending.

The sectors that were directly impacted by the change in employment were Dairy Farm
Products in Agriculture, Wholesale Trade, Eating and Drinking in Retail Trade, Public
Education, and State and Local Government—Noneducation in Government. The specific
sectors in the other industries were too small to register on the disaggregated report of
impacts. This is also the reason why some of the impacts do not appear to be additive in
Table D-5. The rate of job impact in Clark County was 1.4 jobs per $100,000 dollars saved.

While not directly comparable, the rate of employment change in the county was about 2.1%
annually or roughly 231 jobs per year, over the last ten years.

b. EARNINGS

The earnings impacts that resulted from the annual achieved energy savings are presented in
Table D-6.
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Table D-6. Earnings Impacts from Achieved Energy Savings, Clark County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture 1,340 354 33 1,727 0.010%
Mining - - - - -
Construction 301 461 1,128 1,890 0.005%
Manufacturing 1,196 410 290 1,896 0.002%
TCPU 338 543 353 1,234 0.006%
Wholesale Trade 7,835 635 319 8,789 0.039%
Retail Trade 1,905 71 1,464 3,440 0.012%
FIRE 548 339 500 1,386 0.008%
Services 2,633 772 2,033 5,438 0.010%
Government 1,660 158 1,935 3,753 0.010%
Other 12 0 15 28 0.011%
Public Education 7,456 0 1,987 9,443 0.028%
Total 25,224 3,744 10,057 39,025 0.010%
Earnings / $1 $0.35

The largest impacts in earnings were felt in the industries of Wholesale Trade and Public
Education, a direct result of their participation. In Public Education, the five schools earning
significant savings contributed to the majority of the impact, but a about a quarter of the
impact was induced by household spending.

Retail Trade, Agriculture, Government and Service industries each generated between a 0.01
and 0.012% change in earnings in their respective industries. A large part of the impact in
these sectors was through the induced effect of household spending.

As a point of comparison, the change in the average annual wage from 2001 to 2002 in Clark
County, was about 2.3% (Department of Workforce Development, 2004).

c. VALUE ADDED

The value added impacts that resulted from the annual achieved energy savings are
presented in Table D-7.



D: Clark County…

D–11
Rural Economic Impact Report, Revised 7/30/2004

Table D-7. Value Added Impacts from Achieved Energy Savings, Clark County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture 1,851 736 55 2,642 0.007%
Mining - - - - -
Construction 329 507 1,271 2,106 0.005%
Manufacturing 2,010 633 404 3,047 0.002%
TCPU 648 841 628 2,117 0.006%
Wholesale Trade 12,928 1,048 527 14,504 0.039%
Retail Trade 3,017 112 2,321 5,450 0.012%
FIRE 4,206 1,205 3,479 8,890 0.010%
Services 2,951 915 2,301 6,167 0.009%
Government 2,150 166 2,512 4,828 0.010%
Other 12 0 15 28 -0.002%
Public Education 7,456 0 1,987 9,443 0.028%
Total 37,558 6,163 15,501 59,223 0.010%
Value Added / $ Saved $0.53

The industries with the greatest change in value added are again, Wholesale Trade, and
Public Education, because of the direct impacts of their increased activity. Retail Trade is the
industry that created the second largest impacts, but similar levels of change were generated
in Government and FIRE, all reflecting the increase in household spending. The greatest total
impacts were in Wholesale Trade, Public Education and FIRE, specifically Real Estate and
Banking. Retail Trade impacts were primarily in the areas of Automotive Sales and Service,
Food Stores, and Eating and Drinking and Miscellaneous Retail.

The energy savings achieved to date represent small, but positive impact on the Clark County
economy given the existing economy. These installed measures will continue to provide
annual energy bill savings for fifteen years, but since the surrounding economy will change
the impacts of these savings (as well as the value of the savings based on fuel costs) will also
change. It is safe to assume that given the modeled assumptions that the impacts will be
similar to those represented here, unless there is a dramatic change in the structure of the
economy or the price of fuel.

C. IMPACTS FROM IMPLEMENTATION OF ACHIEVED ENERGY SAVINGS

The impacts from implementing these measures are the result of the investment made by
participants and the local businesses that are able to capture that spending by providing
energy efficiency goods and services to participants.

1. Transfer of Project Cost

In the process of improving energy efficiency, participants are responsible for a portion of the
cost which displaces spending on other goods and services. The allies that sell, install and
manufacture the goods and services to make an efficiency improvement benefit from an
increase in the demand of their goods and services equal to the cost of the project.
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a. PARTICIPANT INVESTMENT

Table D-8. Investment by Participants

Participant Total Cost Incentive
Actual Cost to
Participants

Percent
Incentive

Households $78,707 $44,098 $34,609 56%
Dairy Farm Products $66,113 $43,323 $22,789 66%
Cheese, Natural and Processed $10,832 $3,051 $7,781 28%
Millwork $350 $0 $350 0%
Wholesale Trade $19,000 $5,000 $14,000 26%
Funeral Service and Crematories $150 $150 $0 100%
State/Local Government–Noneducation $34,000 $7,000 $27,000 21%
State/Local Government–Education $34,076 $15,991 $18,084 47%
Total $243,228 $118,614 $124,614 49%

Overall, the cost to participants was roughly half of the total project cost, but depended on the
type of participant and measure installed. The actual cost to the participant is introduced to
the model as a negative change in final demand for the industries and households listed in
the Table D-8 above.

b. ALLIED INDUSTRY

The investment made by participants benefited industries that provided the goods and
services necessary to improve the firm or household’s efficiency. Some of the spending was
captured locally and some was demanded outside of the county. The breakdown by ally is
presented in the following table.

Table D-9. Demand of Goods and Services from Allied Industry

Industry
Local

Demand
External
Demand

Total
Demand

Percent Local
Demand

Residential Program Allies
Arrangement of Passenger Transportation $0 $50 $50 0%
Automotive Dealers and Service Stations $684 $0 $684 100%
Bowling Allies and Pool Halls $20 $0 $20 100%
Building Materials and Gardening Supplies $1,714 $9,942 $11,656 15%
Communications, Except Radio and TV $0 $14,224 $14,224 0%
Electrical Repair Services $0 $120 $120 0%
Furniture and Home Furnishing Stores $5,190 $12,392 $17,582 30%
General Merchandise Stores $16 $9,204 $9,220 0%
Maintenance and Repair, Residential $10,874 $50 $10,924 100%
Misc. Non-metallic Minerals, NEC $0 $16 $16 0%
Miscellaneous Personal Services $0 $324 $324 0%
Miscellaneous Retail $0 $2,264 $2,264 0%
New Residential Structures $0 $9,270 $9,270 0%
No Industry Reported $2,030 $80 $2,110 96%
Wholesale Trade $0 $244 $244 0%
Subtotal Residential Program Allies $20,528 $58,179 $78,707 26%
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Industry
Local

Demand
External
Demand

Total
Demand

Percent Local
Demand

Business Program Allies
Maintenance and Repair, Other Facilities $395 0 $395 100%
Maintenance and Repair, Other Facilities $30,094 0 $30,094 100%
Wholesale Trade $13,333 0 $13,333 100%
Furniture and Home Furnishing Stores $17 0 $17 100%
Subtotal Business Program Allies $43,839 0 $43,839 100%

Business Program Manufacturer
Electrical Equipment NEC $0 $4,778 $4,778 0%
Heating Equipment, Except Electric $0 $15,505 $15,505 0%
Farm Machinery and Equipment $16,150 $16,150 100%
Pumps and Compressors $15,763 $15,763 100%
Power Transmission Equipment $0 $51,250 $51,250 0%
Commercial Laundry Equipment $0 $390 $390 0%
Refrigeration and Heating Equipment $0 $5,955 $5,955 0%
Motors and Generators $335 $335 100%
Household Laundry Equipment $0 $327 $327 0%
Lighting Fixtures and Equipment $0 $10,228 $10,228 0%
Subtotal Business Program
Manufacturers

$76,087 $88,434 $164,521 46%

For spending associated with the Residential Program, only 26% was spent locally. The
Business Program allies probably captured all of program spending through the assisting ally
and just less than half in the manufacture of the equipment. The presence of Pump and
Compressor, and Farm Machinery manufacturers in the county was the key factor in
capturing this project spending.

2. Modeled Impacts from Implementation

The impacts from this transfer of project costs had essentially created no net change in the
overall economy, but caused some negative and positive impacts in the affected industries.

a. EMPLOYMENT

Table D-10. Employment Impacts from Implementation, Clark County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -0.1 -0.1 0 -0.2 2,974 0.000%
Mining 0 0 0 0 13 0.000%
Construction 0.5 0 0 0.5 1,142 0.000%
Manufacturing 0.1 0 0 0.1 3,206 0.000%
TCPU 0 0 0 0 688 0.000%
Wholesale Trade 0 0 0 0 730 0.000%
Retail Trade 0.1 0 0 0.1 2,015 0.000%
FIRE 0 0 0 0 767 0.000%
Services -0.1 0 0 -0.1 3,164 0.000%
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Industry Direct Indirect Induced Total Baseline
Percent
Change

Government -0.4 0 0 -0.4 1,492 0.000%
Other 0 0 0 0 24 0.000%
Public Education -0.3 0 0 -0.3 762 0.000%
Total -0.2 0 0 -0.2 16,977 0.000%

The change in employment was effectively zero for all industry, and a total negative impact of
less than one job. Compared to the annual benefits of the energy savings, 1.6 jobs annually,
the influence of this negative impact is negligible. In some industries, Agriculture for example,
the negative impact of –0.2 is twice that of the positive employment impact from annual
energy savings, so in effect, three years of annual energy savings will result in a net positive
employment impact in that industry.

b. EARNINGS

Table D-11. Earnings Impacts from Implementation, Clark County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$2,053 -$298 $0 -$2,351 $16,636,000 -0.014%
Mining $0 $1 $0 $1 $951,000 0.000%
Construction $18,317 -$281 -$34 $18,002 $38,385,000 0.047%
Manufacturing $6,941 $727 -$20 $7,648 $104,212,000 0.007%
TCPU -$384 $29 -$5 -$359 $21,236,000 -0.002%
Wholesale Trade -$549 $149 -$4 -$405 $22,421,000 -0.002%
Retail Trade $2,232 $466 $9 $2,708 $29,574,000 0.009%
FIRE -$489 -$81 $3 -$566 $16,320,000 -0.003%
Services -$2,231 $202 $16 -$2,013 $56,809,000 -0.004%
Government -$8,505 $13 $8 -$8,484 $36,464,000 -0.023%
Other -$8 $0 $0 -$8 $261,000 -0.003%
Public Education -$13,365 $0 $24 -$13,342 $33,799,000 -0.039%
Total -$94 $928 -$1 $833 $377,067,000 0.000%

With regard to earnings, the change in the economy is effectively zero with a slightly positive
effect. The Construction industry benefits at the expense of Public Education, Government
and Agriculture, but these industries will experience net positive impacts in earnings after
about two years of savings, assuming the structure of the economy is similar and the value of
the energy saved is constant. Increases in the value of the energy saved, would mean that
positive economic impacts would be realized even earlier.
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c. VALUE ADDED

Table D-12. Value Added Impacts from Implementation, Clark County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$2,832 -$750 $0 -$3,582 $37,667,000 -0.010%
Mining $0 $2 $0 $2 $1,541,000 0.000%
Construction $20,176 -$309 -$39 $19,829 $43,373,000 0.046%
Manufacturing $9,103 $933 -$26 $10,011 $149,105,000 0.007%
TCPU -$773 $15 -$5 -$763 $34,086,000 -0.002%
Wholesale Trade -$907 $246 -$7 -$668 $36,998,000 -0.002%
Retail Trade $3,666 $768 $14 $4,449 $47,022,000 0.009%
FIRE -$3,332 -$289 $30 -$3,591 $86,435,000 -0.004%
Services -$2,508 $262 $18 -$2,228 $65,087,000 -0.003%
Government -$10,939 $3 $10 -$10,925 $46,787,000 -0.023%
Other -$8 $0 $0 -$8 -$1,528,000 0.001%
Public Education -$13,365 $0 $24 -$13,342 $33,799,000 -0.039%
Total -$1,718 $881 $20 -$817 $580,373,000 0.000%

The change in value added in Clark County is effectively neutral as a result of the
implementation, with a slightly negative net effect. In similar fashion to the earnings impacts,
Construction industries benefit at the expense of the participating industries, but these
industries will have positive impacts as a result of the cumulative impacts of the annual
energy savings.

D. IMPACT OF POTENTIAL ENERGY SAVINGS

1. Savings Potential

The greatest potential for energy savings are found in the Manufacturing sector because it is
the most energy intense and also has a high concentration of employment in the county. It is
the concentration in Manufacturing savings that distinguishes the potential energy savings
scenario from the savings achieved to date, as presented in Table D-13.

Table D-13. Potential Annual Energy Savings, Clark County

Industry Employment kWh Therms Savings
Percent of
Savings

Agriculture* 1,227 2,564,100 34,965 $158,846 6%
FIRE 768 249,600 3,456 $15,493 1%
Government 1,491 689,215 6,709 $41,129 2%
Manufacturing 3,204 7,763,345 1,412,789 $1,242,876 47%
Public Education 762 365,760 9,144 $25,082 1%
Services 3,164 1,274,194 57,412 $102,278 4%
TCPU 688 331,464 10,814 $24,204 1%
Trade 2,014 1,178,70 40,282 $87,143 3%



D: Clark County…

D–16
Rural Economic Impact Report, Revised 7/30/2004

Industry Employment kWh Therms Savings
Percent of
Savings

Wholesale Trade 730 310,250 9,855 $22,499 1%
Households —Based on Average Energy Bill— $919,481 35%
Grand Total 14,048 14,726,798 1,585,425 $2,639,031 100%

* Not including Hay and Pasture.

In a continued and expanded program that reaches out to all industry regardless of utility
service territory, the manufacturing energy savings would likely make up the greatest
proportion of the total energy saved, whereas today the greatest proportion of savings is in
households. In the potential scenario, household savings continues to represent a large, but
slightly smaller, portion of the total savings than has been achieved by the program to date.

Agriculture is third in terms of energy savings potential even though employment in the
IMPLANTM sector Hay and Pasture was not included to avoid distortion of the potential in the
agriculture industry. It is likely that this sector could not likely make significant improvements
in energy consumption of natural gas and electricity, but they made up a disproportionately
large share of employment in agriculture. The exclusion of this sector resulted in a more
conservative estimate.

2. Modeled Impacts from Potential Annual Savings

The impacts in the potential scenario are significantly larger than those achieved by the
program to date. This is to be expected, given the relatively larger size of the shock
introduced to the economy. Generally, Retail Trade experienced the largest impacts, followed
by Manufacturing and Service industries.

a. EMPLOYMENT

Table D-14. Employment Impacts of Potential Energy Savings, Clark County

Industry Direct Indirect Induced Total Percent Change
Agriculture 1.7 0.8 0.1 2.6 0.087%
Mining 0 0 0 0 0.000%
Construction 0 0.4 0.6 1 0.088%
Manufacturing 8.3 0.7 0.2 9.3 0.290%
TCPU 0.5 0.7 0.3 1.5 0.218%
Wholesale Trade 0.4 0.7 0.2 1.4 0.192%
Retail Trade 5.1 0.2 2.2 7.4 0.367%
FIRE 0.6 0.4 0.5 1.5 0.196%
Services 5.3 1.3 2.3 8.9 0.281%
Government 1.2 0.1 1.6 2.9 0.194%
Other 0 0 0 0 0.000%
Public Education 0.5 0 0.9 1.4 0.184%
Total 23.7 5.3 8.8 37.8 0.223%
Impact / $100,000 Saved 1.4
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In the potential energy savings scenario, the employment impact is greatest in Retail Trade,
followed by Manufacturing and Services. When looking at the energy savings achieved to
date, the impacts were concentrated in the industries that participated, in this scenario the
demand for consumer goods and services results in greater impacts in those sectors of the
economy. With greater energy bill savings, the benefits in earnings will positively impact
Service sectors of the economy from both the increase in disposable income for households
as a result of energy bill savings and increased earnings from the production and sale of
other goods and services.

Clark County had the same rate of employment impact, 1.4 jobs per $100,000 saved, as it did
in the achieved savings scenario, even though a smaller proportion of savings is in the
Wholesale Trade and Agriculture sectors, specifically Dairy Producers. Both of these
industries have relatively high multipliers. The shift to Manufacturing, where the average
multiplier is also fairly strong, and a constant proportion of residential savings made any
change too small to notice.

b. EARNINGS

Table D-15. Earnings Impacts of Potential Energy Savings, Clark County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $13,733 $4,971 $704 $19,408 0.12%
Mining $0 $14 $4 $18 0.00%
Construction $0 $12,773 $23,069 $35,842 0.09%
Manufacturing $234,336 $23,788 $6,325 $264,449 0.25%
TCPU $11,732 $24,629 $7,440 $43,801 0.21%
Wholesale Trade $13,764 $21,156 $6,791 $41,711 0.19%
Retail Trade $70,457 $2,178 $31,315 $103,949 0.35%
FIRE $12,595 $8,961 $10,625 $32,180 0.20%
Services $90,574 $21,414 $43,197 $155,185 0.27%
Government $27,842 $3,945 $37,761 $69,548 0.19%
Other $222 $0 $331 $553 0.21%
Public Education $22,584 $0 $37,822 $60,406 0.18%
Total $497,839 $123,829 $205,383 $827,050 0.22%
Impact / $ Saved $0.31

The impact of greater efficiency on earnings reflected a similar pattern to the impact on
employment. In terms of earnings impacts, Retail Trade saw the greatest change, followed by
Services and Manufacturing. Manufacturing and Services were also responsible for roughly
half of the total impact. The rate of earnings impact in this scenario was 31 cents per dollar
saved which, 4 cents lower than the rate of impact of the energy savings achieved to date.
Again considering that the energy savings that have been achieved to date are in industries
with strong multipliers, Wholesale Trade and Dairy Production, the shift to manufacturing as
the main source of energy savings resulted in similar rates of impact.
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To put the change in perspective, wages increased in Clark County between 2001 and 2002
by 2.3%, which was 0.4% behind the statewide increase in wages (Department of Workforce
Development).

c. VALUE ADDED

Table D-16. Value Added Impacts of Potential Energy Savings, Clark County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $26,034 $9,470 $1,170 $36,674 0.10%
Mining $0 $23 $6 $29 0.00%
Construction $0 $14,011 $26,015 $40,025 0.09%
Manufacturing $313,406 $32,720 $8,779 $354,905 0.24%
TCPU $18,828 $36,468 $13,228 $68,524 0.20%
Wholesale Trade $22,712 $34,910 $11,206 $68,828 0.19%
Retail Trade $110,786 $3,398 $49,655 $163,839 0.35%
FIRE $82,691 $32,614 $74,177 $189,482 0.22%
Services $100,985 $25,653 $48,904 $175,543 0.27%
Government $36,265 $4,422 $49,057 $89,744 0.19%
Other $222 $0 $331 $553 -0.04%
Public Education $22,584 $0 $37,822 $60,406 0.18%
Total $734,514 $193,688 $320,350 $1,248,551 0.22%
Impact / $ Saved 0.47

The change in value added in Clark County is similar to the impacts in employment and
earnings. Retail Trade, Service, and Manufacturing experienced the greatest impacts, and
with the addition of FIRE made up the majority of the total impact.

The impact per dollar saved is $0.42 cents, ten cents lower than the rate of achievement in by
the investments made to date. This difference is attributable to the higher savings in
Manufacturing and less in Wholesale Trade and Agriculture (specifically dairy producers) both
industries with relatively high multipliers. Manufacturing has a slightly weaker multiplier in
comparison, but the fact that the proportion of residential savings was roughly the same made
the difference pretty small. Clark County has the lowest rate of impact of any of the counties
studied here because the nature and structure of economy compared to the other two
counties. It simply has weaker multipliers overall.

Since the analysis is based on improving the success of existing firms, the biggest impacts
will tend to occur in those industries that already have the greatest employment.
Manufacturing, and Agriculture are the industries with the largest potential for energy savings
based on the assumptions of this study and their continued success will contribute to the
export base of the economy and create positive impacts in the rest of the county. Improving
the competitive edge of other industries, will also have positive impacts on the region.
Household spending also contributes significantly to the success of the Service and Retail
industries.
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E. CONCLUSIONS

Overall, the impacts from improved energy efficiency in Clark County will be positive over the
life of the measures installed and the potential impacts from improved energy efficiency are
substantial.

The implementation phase is also an opportunity for Clark County to support local
Manufacturers, and other Service and Retail industries. While Clark County was able to
capture a sizable portion of the Business Program spending, it did not capture a majority of
the Residential program spending. Minimizing this type of leakage may be difficult,
considering the commuting patters of residents, but should be pursued.
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APPENDIX E: GREEN COUNTY

Appendix E details the rural economic impacts for Green County, as described in the
following topics:

• Background,

• Impacts from achieved annual energy savings,

• Impacts from implementation of the achieved savings,

• Impacts from the potential annual energy savings, and

• Conclusions.

A. BACKGROUND

1. Population Trend

Green County is located in southern Wisconsin on the Illinois border, and is classified as a
nonmetro county with urban population of between 2,500 and 19,999 adjacent to a metro
area (Beale 6). The largest city in Green County is Monroe with 10,843 people. The top five
cities constitute a population of 19,000. It is adjacent to the urban counties of Dane, and
Rock. According the 2000 Census it has a population of approximately 33,647, which is
slightly higher than the average for other nonmetropolitan counties in Wisconsin (31,809).

Since 1990, the population of Green County has grown by 1% and over the past century has
experienced steady population growth quite similar, but not quite as steep, to that of the rest
of the state.

Figure E-1. Historic Population Trend–Green County, Wisconsin

20

25

30

35

40

45

50

55

60

20001990198019701960195019401930192019101900

Th
ou

sa
nd

s 
(S

ta
te

w
id

e 
is

 in
 1

00
 th

ou
sa

nd
s)

Green County Wisconsin



E: Green County…

E–2
Rural Economic Impact Report, Revised 7/30/2004

2. Per Capita Income

Residents of Green County have experienced almost a 19% increase in per capita income
over the past five years. This is six percentage points behind the growth of the rest of the
state. Green County’s annual per capita income ($25,102 in 2001) is, however, slightly better
than that of the rest of nonmetropolitan Wisconsin ($24,118 in 2001). The fact that 3,600
residents commute to Dane County is likely a contributing factor.

Table E-1. Trend in Per Capita Personal Income, Green County

Percent Change

1996 1997 1998 1999 2000 2001 1 Year 5 Year

United States $24,270 $25,412 $26,893 $27,880 $29,760 $30,413 2.20% 25.30%

Wisconsin $23,301 $24,481 $26,004 $26,926 $28,389 $29,196 2.80% 25.30%

Green $21,156 $21,818 $23,159 $23,621 $24,799 $25,102 1.20% 18.70%
Source: Wisconsin: County Workforce Profile.

Although Green County attracts many tourists by promoting their rural, agricultural
atmosphere, as far as the economic base goes, it is much less dependent on farm income
than it once was. At the end of the 1960s, it made up nearly 20% of the county’s personal
income, but has been completely usurped by nonfarm income over the past thirty-five years
and today is less than 2%.

Figure E-2. Distribution of Farm and Nonfarm Personal Income, Green County
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Source: BEA–CA05, Personal Income by Major Source and Earnings by Industry.
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3. Industry Employment Trend

Today Green County is more dependent on Manufacturing, Retail Trade, and Service, much
like the rest of the nation, the state of Wisconsin, and other nonmetropolitan counties in
Wisconsin.

Since the early 1970s, Retail Trade and Services have been vying for the title of top
employer. Nonfarm employment was dominated by the Retail Trade sector until the late
nineteen nineties when the Service sector surpassed it. One of the primary Retail Trade
employers in Green County specializes in mail order retail, which has contributed to the
export base of the region as well as being the top employer for the county. Both industries
appear be continuing their relatively steep paths of employment growth. Manufacturing
employment has been growing over all, but has declined in the past decade. All other
industries have been maintaining their position, but not showing much employment growth.

Figure E-3. Trend in Employment (By Industry), Green County
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4. Current Earnings and Employment

Today, as classified by the North American Industrial Classification System, employment is
primarily provided through the Trade, Transportation, and Utilities sector (which includes
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Retail Trade). Education and Health are the next largest employer, and Manufacturing is a
close third. Earnings for each of these industries, with the exception of trade transportation
and utilities, is greater than its portion of employment, indicating these industries are
providing relatively good paying jobs.

Table E-2. 2002 Employment Change and Payroll (By Industry), Green County

Employment

Industry
Annual
Average

One-year
Change Total Payroll

Natural Resources 158 12 $3,340,324
Construction 618 85 $21,047,094
Manufacturing 2,852 -190 $88,712,134
Trade, Transportation, Utilities 3,636 -140 $91,338,987
Information 711 suppressed $16,604,280
Financial Activities 390 20 $9,616,289
Professional and Business Services 366 suppressed $10,534,849
Education and Health 2,983 50 $85,491,290
Leisure and Hospitality 1,173 -2 $10,237,482
Other Services 392 2 $5,802,701
Public Administration 750 0 $18,582,217
Not Assigned 0 0
All Industries 14,028 -163 $361,307,647

Figure E-4. Employment and Wage Distribution, Green County
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Note: Use of the North American Industry Classification System, as seen in this figure, results in a different grouping of
industry compared to the historical trend data.
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5. Eligibility by Industry in Focus on Energy

In terms of the number of establishments, service industries are by far the most numerous.
Looking at the number of firms that are eligible to participate also sheds light on the
distribution of savings that have been achieved to date. The greatest number of
establishments in Green County are found in the Service industry, as shown in Figure E-5.
below. A large proportion of the establishments in all industries are eligible to participate in
Focus on Energy.

Figure E-5. Number of Establishments and Eligibility, Green County
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All of the participants that are reported in this study were customers of either the participating
municipal utilities, or Alliant Energy. Most cities in Green County are eligible to participate with
the exception of residents and businesses located in the cities of New Glarus and Brodhead.
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Figure E-6. Focus on Energy Eligibility, Green County

Green County has higher levels of eligibility than the typical nonmetropolitan county and also
higher participation rates. This may be a factor of their proximity to the central administration
of the program in Dane County.

Table E-3. Eligible Participants and Participation Rates, Green County

Residential Commercial Industrial

Eligible
Participation

Rate Eligible
Participation

Rate Eligible
Participation

Rate

Green 88% 15% 76% 4% 78% <1%

Nonmetro 69% 12% 70% 1.4% 68% 0.4%

Wisconsin 73% 12% 75% 1.5% 73% 0.4%

In Green County, the highest rates of participation have been in the residential sector, but
they have comparatively strong rates of participation in the Commercial sector. Green County
had the greatest level of eligibility of any of the three nonmetropolitan counties being
evaluated.

B. IMPACTS FROM ACHIEVED ANNUAL ENERGY SAVINGS

1. Achieved Energy Savings

Green County has had participants representing ten different industries, three schools, and
nearly 2,000 residential participants as shown in Table E-4. Again these values represent all
energy savings achieved through Focus on Energy since April 2001.
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Table E-4. Achieved Energy Savings, Green County

SIC Industry IMPLAN Sector Participating
Number of

Participants
Evaluated

Gross  BTU
Change in

Final Demand
Percent of
Savings

Agriculture Dairy Farm Products 25 1,249,469,912 $19,103 10%

Manufacturing
Miscellaneous Plastics
Products 1 72,833,089 $1,396 1%

Manufacturing
Cheese, Natural and
Processed 1 2,599,156,600 $33,051 18%

Wholesale
Trade Wholesale Trade 1 2,876,988,000 $12,872 7%
Retail Trade Miscellaneous retail 2 122,965,918 $906 1%
Retail Trade Food Stores 1 3,258,111 $62 0%

Service
Automotive Dealers and
Service Stations 1 2,084,456 $40 0%

Service
Laundry, Cleaning and Shoe
Repair 1 86,228,502 $632 0%

Service Labor and Civic Organizations 1 281,620,490 $3,038 2%
Service Other Nonprofit Organizations 1 86,675,090 $629 0%
Public
Education

State/Local Government
Education 3 141,686,770 $2,715 1%

Households Residential 1,984 4,282,583,404 $114,075 61%
TOTAL 11,805,550,341 $188,520 100%

One large company in Green County was responsible for the majority of nonresidential
energy savings, with Dairy Producers also making a significant contribution to the county’s
total energy savings. Residential savings were the highest of any sector constituting 61% of
the annual energy savings, almost 90% of which came from the installation of compact
fluorescent bulbs.

Dairy farms had the greatest number of participants in Green County. Most of their energy
savings has been achieved through heat recovery upgrades and the installation of variable
speed drives on milking pumps. Motor upgrades were also popular for manufacturing
participants, in addition to lighting upgrades. Other commercial and public facilities earned
their savings through lighting and HVAC upgrades.

Green County had two renewable energy units installed through the renewable energy
program. One was a wind machine, the other a solar electric system, both units were for the
same participant, but are not included in this analysis.

2. Modeled Impacts from Achieved Energy Savings

The energy savings achieved to date in Green County had relatively greater impacts in
the Retail and Service industries because of the large portion of residential savings and
substantial participation within those industries. Manufacturing, Agriculture and Wholesale
Trade also were among the top beneficiaries as a result of their direct participation.
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a. EMPLOYMENT

Table E-5. Employment Impacts from Achieved Energy Savings, Green County

Industry Direct Indirect Induced Total

Percent
Change
Whole
Sector

Percent
Change
Affected

Industries
Agriculture 0.1 0.1 0 0.2 0.008% 0.029%
Mining 0 0 0 0 0.000%
Construction 0 0 0.1 0.1 0.009% 0.009%
Manufacturing 0.1 0 0 0.2 0.006% 0.021%
TCPU 0 0 0 0.1 0.017% 0.017%
Wholesale Trade 0.2 0 0 0.2 0.025% 0.025%
Retail Trade 0.6 0 0.3 0.9 0.018% 0.018%
FIRE 0.1 0 0 0.1 0.010% 0.025%
Services 0.6 0.1 0.2 0.9 0.017% 0.024%
Government 0 0 0.1 0.1 0.009% 0.012%
Public Education 0.1 0 0.1 0.1 0.010% 0.010%
Total 1.6 0.4 0.9 3 0.014% 0.03%

Employment Impact / $1000 Saved 1.6
* Whole Sector impacts shows the percent change in employment compared to the total employment in that sector. The

percent change for affected industries is the change in employment compared to employment in just those subindustries that had
impacts.

Wholesale Trade had the greatest change in employment in the economy with an increase of
0.025%. Agriculture, specifically Dairy Farm Products had the largest sub sector increase in
employment, followed by Real Estate, which is in the FIRE (Finance Insurance and Real
Estate) industry. In the Service sector, Computer Data and Processing Services, Doctors and
Dentists, Nursing and Protective Care, Hospitals, and Labor and Civic Organizations all
experienced positive impacts. Manufacturing had impacts in the Cheese–Natural and
Processed sector. The specific impacts in the Retail Trade industry were in General
Merchandise Stores, Food Stores, Automotive Dealers and Service Stations, Eating and
Drinking, and Miscellaneous Retail. This wide distribution of impacts can be partially
attributed to the multi-sector participation in the program.

Compared to the annual increase in employment in the county over the past ten years, 270
jobs per year, this impact is the equivalent of 0.6% of that increase.

b. EARNINGS

Table E-6. Earnings Impacts from Achieved Energy Savings, Green County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $1,963 $895 $60 $2,917 0.021%
Mining $2 $17 $9 $28 0.004%
Construction $31 $895 $2,452 $3,378 0.009%
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Industry Direct Indirect Induced Total
Percent
Change

Manufacturing $3,123 $735 $1,414 $5,272 0.004%
TCPU $507 $896 $611 $2,014 0.011%
Wholesale Trade $5,907 $1,579 $892 $8,378 0.030%
Trade $6,936 $203 $3,886 $11,025 0.018%
FIRE $1,104 $647 $802 $2,554 0.011%
Services $12,113 $2,329 $5,934 $20,375 0.015%
Government $311 $326 $3,013 $3,649 0.011%
Other $26 $0 $26 $52 0.017%
Public Education $1,934 $0 $3,530 $5,464 0.016%
Institutions $0 $0 $0 $0 0.000%
Total $33,958 $8,522 $22,628 $65,108 0.013%
Earnings / $1 saved $0.35

Wholesale Trade and Agriculture had the greatest change in earnings, even though the
largest total earnings impacts were found in the Retail Trade and Service industries. Impacts
in Agriculture were almost exclusively attributable to Dairy Farm Products. Retail Trade
impacts are attributable to Automotive sales and service, Eating and Drinking Establishments,
Food Stores and Miscellaneous Retail. Although Retail and Service sectors had the largest
total impact the fact that they already support a large amount of the county’s earnings made
the percent change in those sectors smaller than that of Wholesale Trade and Agriculture.

As a point of comparison, the increase in wages for Green County from 2001 to 2002 was
3.1%.

c. VALUE ADDED

Table E-7. Value Added Impacts from Achieved Energy Savings, Green County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $2,720 $1,536 $99 $4,356 0.014%
Mining $5 $47 $25 $78 0.005%
Construction $34 $985 $2,777 $3,796 0.009%
Manufacturing $5,656 $1,291 $1,992 $8,939 0.005%
TCPU $1,068 $1,368 $1,089 $3,525 0.012%
Wholesale Trade $9,747 $2,606 $1,471 $13,824 0.030%
Retail Trade $11,017 $315 $6,175 $17,507 0.018%
FIRE $9,433 $2,433 $6,164 $18,031 0.015%
Services $13,357 $2,713 $6,753 $22,824 0.015%
Government $491 $361 $3,958 $4,810 0.011%
Other $26 0 $26 $52 -0.003%
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Industry Direct Indirect Induced Total
Percent
Change

Public Education $1,934 0 $3,530 $5,464 0.016%
Total $55,490 $13,656 $34,059 $103,205 0.013%
Value Added / $1 Saved $0.55

The value added and earnings impacts were very similar. Wholesale trade again had the
greatest relative impact in its sector, at 0.03%, and was followed by Retail Trade (0.018%)
and Public Education (0.016%). FIRE (specifically Real Estate) and Services (mostly in health
services) generated the most value added from the energy saved.

C. IMPACTS FROM IMPLEMENTATION OF ACHIEVED ENERGY SAVINGS

1. Transfer of Project Cost

In the process of improving energy efficiency, participants are responsible for a portion of the
cost which displaces spending on other goods and services. The allies that sell, install, and
manufacture the goods and services to make an efficiency improvement benefit from an
increase in the demand of their goods and services equal to the cost of the project.

Table E-8. Participant Investment

Industry of Participants Total Cost Incentive
Actual Cost to
Participants

Percent
Incentive

Households $246,728 $128,679 $118,049 52%
Dairy Farm Products $92,251 $49,289 $42,962 53%
Cheese, Natural and Processed $200,033 $12,986 $187,047 6%
Miscellaneous Plastics Products $2,000 $2,000 $0 100%
Wholesale Trade $43,215 $26,000 $17,215 60%
Food Stores $206 $60 $146 29%
Automotive Dealers and Service
Stations $100 $100 $0 100%
Miscellaneous Retail $500 $500 $0 100%
Laundry Cleaning and Shoe Repair $700 $700 $0 100%
Other Nonprofit Organizations $450 $450 $0 100%
Labor and Civic Organizations $2,032 $2,031 $1 100%
State/Local Government Education $5,430 $0 $5,430 0%
Total $593,644 $222,795 $370,849 38%

Overall the cost to participants was more than half of the project cost, but varied significantly
by the type of participant. The actual cost to the participant is introduced to the model as a
negative change in final demand for the industries and households listed in the table above.

The investment made by participants was to the benefit of industries providing the necessary
goods and services to improve a firm or household’s efficiency. Some of the spending was
captured locally and some was demanded outside of the county. The breakdown by ally is
presented in the following table.
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Table E-9. Demand for Goods and Services

Industry
Local

Demand
External
Demand

Total
Demand

Portion of Total
Demanded Locally

Residential Program Allies
Building Materials and Gardening
Supplies $8,068 $39,398 $47,466 17%
Electrical Repair Services $0 $1,944 $1,944 0%
Elementary and Secondary Education $3,824 $0 $3,824 100%
Engineering and Architectural Services $3,300 $0 $3,300 100%
Equipment Rental $0 $1,136 $1,136 0%
Furniture and Home Furnishing Stores $26,724 $24,360 $51,084 52%
General Merchandise Stores $3,204 $3,918 $7,122 45%
Laundry, Cleaning and Shoe Repair $0 $16 $16 0%
Maintenance and Repair, Residential $90,951 $15,943 $106,894 85%
Misc. Non-metallic Minerals $0 $84 $84 0%
Miscellaneous Personal Services $0 $5,092 $5,092 0%
Miscellaneous Retail $16 $2,090 $2,106 1%
New Residential Structures $342 $11,844 $12,186 3%
Wholesale Trade $0 $1,597 $1,597 0%
No Industry Available $2,827 $50 $2,877 98%
Subtotal Residential $139,256 $107,472 $246,728 56%

Business Program Allies
Maintenance and Repair, Other Facilities $127,609 $30 $127,639 100%
Wholesale Trade $16,814 $598 $17,412 97%
Refrigeration and Heating Equipment $0 $422 $422 0%
Miscellaneous Retail $0 $450 $450 0%
Management and Consulting Services $0 $1,000 $1,000 0%
No Industry $73 $0 $73 100%
Furniture and Home Furnishing Stores $74 $0 $74 100%
Subtotal Business Allies $144,570 $2,500 $147,070 98%

Business Program Manufacturer
Electrical Equipment NEC $0 $5,430 $5,430 0%
Automatic Temperature Controls $0 $215 $215 0%
Blowers and Fans $0 $12,375 $12,375 0%
Commercial Laundry Equipment $0 $1,516 $1,516 0%
Farm Machinery and Equipment $4,250 $4,250 100%
Heating Equipment, Except Electric $0 $24,883 $24,883 0%
Household Laundry Equipment $0 $1,405 $1,405 0%
Lighting Fixtures and Equipment $0 $101,762 $101,762 0%
Power Transmission Equipment $0 $25,604 $25,604 0%
Pumps and Compressors $0 $14,573 $14,573 0%
Refrigeration and Heating Equipment $0 $7,835 $7,835 0%
Subtotal Manufacturers $4,250 $195,597 $199,847 2%

For spending associated with the Residential Program, a little over half was spent locally. The
Business Program allies actually captured most of the non-equipment spending through the
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likely assisting ally but manufacturing industries in Green County could only capture a fraction
(2%) of the total equipment spending. The only local manufacturer that was related to the
installed measures was Farm Machinery and Equipment.

2. Modeled Impacts from Implementation

The impacts from this transfer of project costs had essentially created no net change in the
overall economy, but caused some negative and positive impacts in the affected industries.

a. EMPLOYMENT

Table E-10. Employment Impacts from Implementation, Green County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -0.2 -0.3 0 -0.5 2,376 -0.021%
Mining 0 0 0 0 11 0.000%
Construction 2.7 0 0 2.6 1,096 0.237%
Manufacturing -0.4 -0.1 0 -0.4 3,286 -0.012%
TCPU 0 0 0 0 596 0.000%
Wholesale
Trade 0 -0.1 0 -0.1 791 -0.013%
Retail Trade 0.4 0.2 0.3 0.9 4,964 0.018%
FIRE -0.1 0 0 -0.1 993 -0.010%
Services -0.3 0 0.2 -0.1 5,191 -0.002%
Government 0 0 0.1 0.1 1,136 0.009%
Other 0 0 0 0 36 0.000%
Public
Education -0.1 0 0.1 -0.1 955 -0.010%
Total 1.9 -0.4 0.7 2.2 21,432.00 0.010%

The change in employment was positive for the county as a whole. Compared to the annual
benefits of the energy savings, three jobs annually, the additional benefit of the
implementation impacts is roughly equivalent to an extra year of energy savings impacts. In
some industries, Agriculture for example, the negative impact of -0.021 will be offset in the
first year of energy savings.

b. EARNINGS

Table E-11. Earnings Impacts Implementation, Green County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$4,362 -$4,170 $52 -$8,480 $13,993,000 -0.061%
Mining -$2 -$24 $8 -$18 $708,000 -0.003%
Construction $90,711 -$1,402 $772 $90,081 $37,022,000 0.243%
Manufacturing -$14,072 -$2,479 $182 -$16,369 $118,487,000 -0.014%
TCPU -$538 -$630 $434 -$734 $18,082,000 -0.004%
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Industry Direct Indirect Induced Total Baseline
Percent
Change

Wholesale
Trade -$1,021 -$3,558 $567 -$4,012 $27,543,000 -0.015%
Retail Trade $11,127 $3,567 $3,522 $18,216 $61,742,000 0.030%
FIRE -$1,144 -$603 $709 -$1,038 $23,177,000 -0.004%
Services -$8,261 $609 $5,332 -$2,320 $133,570,000 -0.002%
Government -$325 -$74 $1,843 $1,445 $32,787,000 0.004%
Other -$27 $0 $26 -$1 $308,000 0.000%
Public
Education -$3,869 $0 $1,923 -$1,945 $35,205,000 -0.006%
Total $68,219 -$8,765 $15,370 $74,824 $502,625,000 0.015%

With regard to earnings, the change in the economy is about 0.015%, roughly equivalent to
one year of annual energy savings impacts. The Construction industry benefits most
significantly, and Agriculture takes the biggest hit in this phase of the measure life, but will
recover these negative impacts in the first two to three years of annual energy savings.
Assuming the structure of the economy is similar and the value of the energy saved is
constant. Increases in the value of the energy saved, would mean that positive economic
impacts would be realized even earlier.

c. VALUE ADDED

Table E-12. Value Added Impacts from Implementation, Green County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$6,029 -$6,627 $86 -$12,570 $32,246,000 -0.039%
Mining -$5 -$70 $21 -$54 $1,689,000 -0.003%
Construction $100,530 -$1,539 $860 $99,851 $41,894,000 0.238%
Manufacturing -$26,613 -$4,957 $296 -$31,274 $174,776,000 -0.018%
TCPU -$1,129 -$1,138 $813 -$1,454 $28,906,000 -0.005%
Wholesale
Trade -$1,686 -$5,871 $936 -$6,620 $45,449,000 -0.015%
Retail Trade $18,214 $5,926 $5,585 $29,725 $98,878,000 0.030%
FIRE -$9,765 -$2,174 $5,728 -$6,211 $122,919,000 -0.005%
Services -$9,383 $572 $6,072 -$2,740 $153,146,000 -0.002%
Government -$513 -$160 $2,439 $1,766 $42,558,000 0.004%
Other -$27 $0 $26 -$1 -$2,065,000 0.000%
Public
Education -$3,869 $0 $1,923 -$1,945 $35,205,000 -0.006%
Total $59,726 -$16,039 $24,786 $68,473 $775,601,000 0.009%

The change in value added in Green is positive as a result of the implementation. In similar
fashion to the earnings impacts, Construction and Retail Trade industries benefit the most in
this phase of the measure life. Participating industries, will see positive impacts over the life of
the measures.
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D. IMPACT OF POTENTIAL ENERGY SAVINGS

1. Savings Potential

Most of Green County’s employment is in the Retail Trade and Service sectors, which are not
typically energy intensive industries. Manufacturing, as the third major employer, is typically
energy intensive and consequently this sector of the economy is responsible for the majority
of potential energy savings.

Table E-13. Potential Annual Energy Savings, Green County

Employment kWh Therms Potential Savings
Percent of
Savings

Agriculture 1,141 2,575,650 35,123 $159,561 5%
FIRE 994 324,895 4,563 $20,205 1%
Government 1,135 524,044 5,115 $31,280 1%
Manufacturing 3,287 7,300,455 2,146,012 $1,645,350 51%
Public Education 955 458,400 11,460 $31,435 1%
Services 5,190 2,049,100 98,817 $168,261 5%
TCPU 596 277,579 8,440 $19,910 1%
Retail Trade 4,964 2,719,870 92,888 $201,026 6%
Wholesale Trade 791 336,175 10,679 $24,379 1%
Households —Based on Average Energy Bills— $922,326 29%
Grand Total 19,053 16,566,167 2,413,095 $3,223,733 100%

The potential scenario differs from the savings to date, mostly in terms of the shift in savings
from the residential sector to manufacturing.  Savings in Agriculture and the Retail Trade
sectors also make up a larger proportion of the potential savings, than they have so far.

2. Modeled Impacts from Potential Annual Energy Savings

The resulting impacts in Green County were generally strongest for Retail Trade, followed by
Manufacturing and Transportation Communications and Public Utilities.

a. EMPLOYMENT

Table E-14. Employment Impacts of Potential Energy Savings, Green County

Industry Direct Indirect Induced Total Percent Change
Agriculture 2.4 0.6 0.1 3.1 0.13%
Mining 0 0 0 0 0.00%
Construction 0 0.5 1.4 2 0.18%
Manufacturing 10 0.4 0.9 11.3 0.34%
TCPU 0.5 1 0.5 2 0.34%
Wholesale Trade 0.5 1 0.6 2.1 0.27%
Retail Trade 12.9 0.4 6.7 20 0.40%
FIRE 0.7 0.6 0.9 2.2 0.22%
Services 7.7 2.9 5 15.6 0.30%
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Industry Direct Indirect Induced Total Percent Change
Government 0.9 0.1 2.2 3.3 0.29%
Other 0 0 0.1 0.1 0.28%
Public Education 0.9 0 1.9 2.8 0.29%
Total 36.5 7.6 20.3 64.4 0.30%
Impact / $100,000 Saved 2.0

Retail Trade had the largest impacts in employment at 0.4%. Manufacturing, Trade,
Communications, and Public Utilities similarly experienced an increase in jobs of about
0.34%. The majority of the jobs created were in Manufacturing (mostly Plastics and Iron
Foundries), Services (many types), and Retail Trade (mostly Miscellaneous Retail).

The rate of impact in the expanded scenario is about two jobs per $100,000 saved which is
slightly larger than that achieved to date (1.6). This is due to a greater portion of savings in
industries instead of households.

b. EARNINGS

Table E-15. Earnings Impacts of Potential Energy Savings, Green County

Industry Direct Indirect Induced Total Percent Change
Agriculture $21,422 $5,556 $1,318 $28,296 0.20%
Mining $16 $344 $200 $560 0.08%
Construction $0 $18,723 $49,681 $68,404 0.18%
Manufacturing $379,186 $12,098 $28,901 $420,186 0.35%
TCPU $10,524 $33,305 $13,211 $57,040 0.32%
Wholesale Trade $17,393 $35,403 $19,214 $72,011 0.26%
Retail Trade $147,753 $4,421 $86,640 $238,814 0.39%
FIRE $14,543 $12,173 $17,785 $44,502 0.19%
Services $175,281 $59,726 $131,753 $366,759 0.27%
Government $25,183 $6,422 $61,466 $93,072 0.28%
Other $233 $0 $589 $821 0.27%
Public Education $31,435 $0 $70,252 $101,687 0.29%
Total $822,969 $188,171 $481,010 $1,492,151 0.30%
Impact / $ Saved 0.46

The earnings impacts have a similar distribution to the employment impacts. Retail Trade had
the greatest increase in earnings. The greatest proportion of impacts in this sector was in
Miscellaneous Retail, Automotive Sales, Eating and Drinking, and Food Stores.
Manufacturing followed with nearly 70% of its impacts in the industries of Iron Foundries and
Plastic Products. Transportation Communication and Public Utilities also had among the
largest impacts, almost 70% of which was in the Motor Freight Transport and Warehousing
industry. The largest portion of the total increase in earnings was in Manufacturing, Retail
Trade, and Services.
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Green County had an impact rate 11 cents higher than it has achieved in the program to date.
The higher concentration of energy savings in the manufacturing sector as opposed to
households is the primary reason for the difference.

c. VALUE ADDED

Table E-16. Value Added Impacts of Potential Energy Savings, Green County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $40,691 $9,480 $2,185 $52,355 0.16%
Mining $44 $951 $550 $1,545 0.09%
Construction $0 $20,533 $56,239 $76,773 0.18%
Manufacturing $511,652 $17,719 $40,808 $570,179 0.33%
TCPU $17,779 $50,601 $23,632 $92,012 0.32%
Wholesale Trade $28,701 $58,419 $31,705 $118,825 0.26%
Retail Trade $234,279 $6,753 $137,656 $378,689 0.38%
FIRE $96,862 $46,605 $137,598 $281,066 0.23%
Services $197,709 $69,398 $149,953 $417,061 0.27%
Government $33,844 $7,697 $80,873 $122,414 0.29%
Other $233 $0 $589 $821 -0.04%
Public Education $31,435 $0 $70,252 $101,687 0.29%
Total $1,193,230 $288,156 $732,041 $2,213,427 0.29%
Impact / $ Saved 0.69

The impacts to value added again were greatest in Retail Trade followed by Manufacturing
and TCPU. Half of the impact for TCPU was in the Transport Industry, and 20% was in
Electric Services, which demonstrates the induced demand for electricity associated with
economic activity.

The greatest portion of the impacts were in Manufacturing, specifically Iron and Steel
Foundries and Plastic Products, followed by Service, specifically healthcare and data
processing services. Retail Trade had impacts in the Miscellaneous Retail, Automotive Sales,
Food Stores and Eating and Drinking Establishments.

The rate of value added impacts in this scenario was 69 cents per dollar saved, which is 14
cents higher than the achieved energy saving scenario. The main difference in these two
scenarios is less of a concentration of savings in the residential sector and a larger proportion
in manufacturing.

E. CONCLUSIONS

Green County experienced positive economic impacts through annual energy savings and
additionally through the implementation phase, and experienced the greatest change in the
economy of all three of the rural counties.
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Green County’s diversified participation created impacts in many different industries and the
existing strength of the county economy allowed for significant secondary impacts from the
improved efficiency of these firms and households.

The strength of Green County’s retail sector allowed them to capture over half of Residential
implementation spending, better than the other two nonmetro counties. Even though it
captured only a small portion of the Business project costs attributable to manufacturing, the
net effect from the implementation phase was still positive.
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APPENDIX F: POLK COUNTY

Appendix F details the rural economic impacts for Polk County, as described in the following
topics:

• Background

• Impacts from achieved annual energy savings

• Impacts from implementation of the achieved savings

• Impacts from the potential annual energy savings

• Conclusions.

A. BACKGROUND

1. Population Trend

Polk County is located in the northwest corner of Wisconsin and is classified as a
nonmetropolitan county with an urban population of between 2,500 to 19,999 residents; it is
adjacent to a metropolitan county (Beale 6). It is adjacent to the urban counties of St. Croix in
Wisconsin and Chisago, in Minnesota. The largest city in Polk County is Amery; home to
2,845 people. The top five cities in Polk County constitute a population of 12,270. According
the 2000 Census, Polk County is home to a total of 42,285 people, which is 11,000 more than
the average Wisconsin nonmetropolitan county.

The population of Polk County has grown by about 2% since 1990, continuing a strong
upward trend that appears to have started in the 1960s. The growth since the ‘60s has
mirrored that of the state, as displayed in Figure F-1 below, suggesting that Polk County is
keeping up with the current trend in population, a good sign for the local economy.

Figure F-1. Population Trend, Polk County
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2. Per Capita Income

The residents of Polk County have largely kept pace with the rest of the nation and the rest of
the state in terms of per capita personal income growth. It is only 1.4 percentage points
behind the trend for the state as a whole. However, the average per capita income in Polk
County ($23,030 in 2001) is still slightly below the nonmetropolitan average of $24,118
(2001).

Table F-1. Trend in Per Capita Personal Income, Polk County

Percent Change

1996 1997 1998 1999 2000 2001 1 Year 5 Year

United States $24,270 $25,412 $26,893 $27,880 $29,760 $30,413 2.20% 25.30%

Wisconsin $23,301 $24,481 $26,004 $26,926 $28,389 $29,196 2.80% 25.30%

Polk $18,594 $19,600 $20,635 $21,459 $22,771 $23,030 1.10% 23.90%
Source: Wisconsin: County Workforce Profile.

Like the rest of nonmetropolitan counties in Wisconsin, Polk County no longer relies
significantly on agriculture. Since 1969, the proportion of income from farm activity for Polk
County residents has decreased significantly. Today, less than two percent of personal
income comes from farm income.

Figure F-2. Distribution of Farm and Nonfarm Personal Income, Polk County

 Nonfarm  
Income

 Farm Income 
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Source: BEA–CA05, Personal Income by Major Source and Earnings by Industry.

Nonfarm employment, therefore, has an important role in Polk County, and historic trends
show that Manufacturing, Service and Retail Trade sectors have been the largest employers
since the late ‘60s. While employment in the Service sector has been on a steady increase
since 1969, Manufacturing gained its greatest momentum in the early ‘90s. Retail trade was
once the largest nonfarm employer in Polk County but has since been surpassed by both the
Service and Manufacturing sectors.
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Figure F-3. Trend in Employment By Industry, Polk County
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3. Current Employment and Earnings

Currently the two industries that are the largest employers in Polk County are the Education
Services and Food Service and Drinking Establishments. The two firms that independently
employ the most people are Polaris Manufacturing and the Polk County government.

Today, the majority of nonfarm employment in the county is in the Manufacturing sector,
followed by the services of education and health. Trade, Transportation and Utilities (which
includes retail trade) is the third largest employing industry. The following Table F-2 shows
the breakdown of employment and wages in Polk County by the new North American
Industrial Classification Coding system. The difference in the percentage of employment and
wages is representative of the type of employment, particularly salary, offered by each
industry. Industries where the percentage of wage exceeds that of employment indicate
comparatively strong wages and full time positions.
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Table F-2. 2002 Employment Change and Payroll by Industry, Polk County

Employment
Annual One-year Total

Industry Average Change Payroll
Natural Resources 147 -1 $3,708,546
Construction 790 54 $25,766,872
Manufacturing 3,813 -323 $124,666,456
Trade, Transportation, Utilities 2,624 18 $56,967,368
Information 300 -21 $6,934,906
Financial Activities 520 30 $14,563,844
Professional and Business Services 444 36 $10,864,216
Education and Health 3,474 57 $92,380,619
Leisure and Hospitality 1,379 45 $12,458,682
Other Services 266 -18 $5,125,356
Public Administration 598 10 $13,587,863
Not Assigned 0 0
All Industries 14,356 -113 $367,024,728

Source: Wisconsin Department of Workforce Development, Polk County Profile.

Note: Use of the North American Industry Classification System, as seen in this figure, results in a different grouping of
industry compared to the historical trend data.

Figure F-4. Employment and Wage Distribution, Polk County
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4. Establishments and Eligibility in Focus on Energy

Like the other counties, the number of Service establishments in Polk County, far exceeds the
other industries. Many industries have a fairly high number of establishments that are eligible
to participate in the program.

The following Figure F-5 shows the number of establishments providing employment in the
county, instead of the total employment by industry as reflected above (F-4). The numbers of
establishments in a particular industry, while not saying much about the dependence of the
economy on each particular industry, is important for understanding the potential for
participation in energy efficiency programs. Service establishments present the largest pool of
potential participants, followed by Retail Trade and Agriculture Forestry and Fishing. Given
limitations on eligible utilities, the maroon column shows the number of eligible
establishments in the county. However, the greatest potential for energy savings is often in
energy intensive industries like mining and manufacturing.

Figure F-5. Number of Establishments Eligible for Focus on Energy, Polk County
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These establishments are found throughout the county, and each lies within a particular
service territory. For electric service, Polk County is served by cooperative utilities, Excel
Energy and Northwest Wisconsin Electric Company. Both Excel and Northwest customers
are eligible to participate in the program.

The geographic distribution of eligibility can be seen in Figure F-6, which shows the service
territories of participating utilities. White areas indicate nonparticipating rural cooperatives.
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Orange municipalities indicate they are not participating in the program, Centuria for example.
The pink, light grey and blue areas are all eligible utility territories.

Figure F-6. Focus on Energy Eligibility, Polk County

For each sector, fifty percent or more of the population, or firms are eligible to participate. The
opportunities for residential participation are lower than the opportunities that exist in the
commercial and industrial sectors.

Table F-3. Eligible Participants and Participation Rates, Polk County

Residential Commercial Industrial

Eligible
Participation

Rate Eligible
Participation

Rate Eligible
Participation

Rate

Polk 50% 5% 70% 1% 62% <1%

Nonmetro 69% 12% 70% 1.4% 68% 0.4%

Wisconsin 73% 12% 75% 1.5% 73% 0.4%

To date, Polk County has seen less active participation in the residential sector than other
counties. The participation rates and the eligible participation are important factors to consider
when looking at the impacts and the potential for energy savings in Polk County.

B. IMPACTS FROM ANNUAL ENERGY SAVINGS

1. Savings Achieved

Nine industries were represented in Polk County in addition to six schools (85% of the student
population) and about 550 households. Polk County has had no participation in the
Renewable energy program.
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Table F-4. Achieved Energy Savings, Polk County

SIC Industry Sector Participating
Number of

Participants
Evaluated
Gross BTU

Change in Final
Demand

Percent of
Savings

Agriculture Dairy Farm Products 2 426,923,163 $8155 8%
Manufacturing Outerwear Knitting 1 254,206,960 $1,137 1%

Manufacturing
Special Dies and Tools and
Accessories 1 152,841,428 $1,944 2%

Manufacturing Food Preparations, N.E.C. 1 1,286,679,783 $16,361 16%

Manufacturing
Farm Machinery and
Equipment 1 17,988,133 $345 0%

Service
Automotive Dealers and
Service Stations 1 130,000,000 $935 1%

Service
Amusement and Recreation
Services, N.E.C. 1 26,654,714 $511 1%

Service
Miscellaneous Personal
Services 1 1,220,004,530 $8,775 9%

Service
Laundry Cleaning and Shoe
Repair 1 149,567,083 $1,712 2%

Public
Education

State/Local Government
Education 6 3,346,858,096 $41,439 41%

Households Residential 551 822,119,053 $20,989 21%

Total 7,833,842,942 $102,303 100%

Polk County had participation from a wide variety of sectors, but schools were the most active
in saving energy, followed by a food preparation company, in the nonresidential sector.
Residential energy savings made up a fifth of the total energy savings. Sixty-four percent of
the residential (kWh) energy savings came from the installation of compact fluorescent light
bulbs.

Many of the participants in the business program were schools. Lighting upgrades, boiler, and
other heating ventilation and air conditioning (HVAC) upgrades were the main projects
undertaken. Compressed air system upgrades and lighting measures were also commonly
implemented measures. HVAC upgrades were also the most common upgrades for other
nonschool participants. Participating farms upgraded or replaced heat exchangers, and pump
systems.

2. Modeled Impacts from Achieved Energy Savings

The impacts in Polk County were dominated by the savings achieved in the local schools.
This resulted in higher relative rates of savings, but the overall change in the economy was
similar to that in both Clark and Green Counties. Less savings in the residential sector also
downplayed the impacts of household spending in comparison to the other two counties.

a. EMPLOYMENT

Table F-5. Employment Impacts from Achieved Energy Savings, Polk County

Industry Direct Indirect Induced Total

Percent
Change
Whole

Percent
Change
Affected
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Sector* Industries
Agriculture 0 0 0 0.1 0.005% 0.005%
Mining 0 0 0 0 0.000%
Construction 0 0 0 0.1 0.006% 0.006%
Manufacturing 0.1 0 0 0.2 0.004% 0.004%
TCPU 0 0 0 0 0.000%
Wholesale Trade 0 0 0 0 0.000%
Trade 0.1 0 0.2 0.3 0.009% 0.010%
FIRE 0 0 0 0 0.000%
Services 0.3 0.1 0.2 0.6 0.013% 0.133%
Government 0 0 0.1 0.1 0.009% 0.009%
Other 0 0 0 0 0.000%
Public Education 0.7 0 0.1 0.8 0.065% 0.065%
Total 1.3 0.2 0.6 2.1 0.010% 0.010%
Employment / $100,000 Saved 2.1

* Whole Sector impacts shows the percent change in employment compared to the total employment in that sector. The
percent change for affected industries is the change in employment compared to employment in just those subindustries that had
impacts.

Employment impacts in Polk County were greatest in Public Education and Service with
0.065 and 0.133 percent changes in their employment. The specific service industries that
were affected included Laundry–Cleaning and Shoe Repair and Miscellaneous Personal
Services. Trade, specifically Eating and Drinking Establishments, experienced the next
highest impacts. Manufacturing also had positive impacts in the Food Preparations sector.
With the exception of Retail Trade, the direct impacts of participants outweighed the induced
impacts from household spending.

As a point of reference, nonfarm employment growth in Polk County over the past five years
was about 15.4% (Department of Workforce Development, 2002).

b. EARNINGS

Table F-6. Earnings Impacts from Achieved Energy Savings, Polk County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $1,075 $166 $71 $1,312 0.012%
Mining $0 $2 $3 $5 0.000%
Construction $399 $377 $1,517 $2,293 0.004%
Manufacturing $3,447 $474 $860 $4,781 0.003%
TCPU $353 $481 $576 $1,410 0.006%
Wholesale Trade $117 $348 $332 $797 0.005%
Trade $1,380 $70 $2,766 $4,217 0.009%
FIRE $179 $200 $541 $921 0.004%
Services $4,650 $1,190 $4,285 $10,125 0.010%
Government $118 $188 $1,376 $1,682 0.006%
Other $10 $0 $50 $61 0.008%
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Industry Direct Indirect Induced Total
Percent
Change

Public Education $30,310 $0 $3,023 $33,333 0.064%
Total $42,039 $3,497 $15,399 $60,936 0.011%
Earnings / $1 Saved $0.60

Public Education made the greatest gains, 0.064 percent change, with Agriculture a distant
second, 0.012 percent change. Earning impacts in Public Education and Services, specifically
health sectors and Miscellaneous Personal Services, made up the greatest proportion of the
total impacts. For the service industry, about half came from direct impacts and half came
from the induced impacts of household spending. To date, the rate of impact in Polk County
has been 60 cents per dollar saved, the highest of all three counties, because of the
significant savings in the public schools.

Earnings in Polk County from 2001 to 2002 increased by about 2.3%.

c. VALUE ADDED

Table F-7. Value Added Impacts from Achieved Energy Savings, Polk County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $1,487 $461 $116 $2,064 0.008%
Mining $1 $6 $7 $14 0.000%
Construction $436 $413 $1,718 $2,568 0.004%
Manufacturing $5,334 $649 $1,147 $7,130 0.003%
TCPU $939 $863 $1,374 $3,176 0.006%
Wholesale Trade $194 $574 $547 $1,315 0.005%
Trade $2,219 $110 $4,373 $6,702 0.009%
FIRE $1,584 $789 $4,711 $7,083 0.006%
Services $5,918 $1,379 $4,952 $12,249 0.010%
Government $179 $225 $1,828 $2,233 0.005%
Other $10 $0 $50 $61 -0.003%
Public Education $30,310 $0 $3,023 $33,333 0.064%
Total $48,612 $5,470 $23,844 $77,926 0.010%
Value Added / $1 Saved $0.76

Again, the gains in value added were mostly attributable to Public Education, with the Service
industries a distant second. The highest absolute values of the impacts were also in
Education and Service, specifically health and personal services. Retail Trade and Service
earned over half of their impact from induced spending from households. The fact that so
much of the energy savings were in Public Education, an industry with a strong multiplier, the
impacts per dollar saved in Polk County, 76 cents, was also the strongest of any of these
counties.
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C. IMPACTS FROM IMPLEMENTATION OF ACHIEVED ENERGY SAVINGS

1. Transfer of Project Cost

In the process of improving energy efficiency, participants are responsible for a portion of the
cost, which displaces spending on other goods and services. The allies that sell, install, and
manufacture the goods and services to make an efficiency improvement benefit from an
increase in the demand of their goods and services equal to the cost of the project.

Table F-8. Investment by Participants

Industry of Participants Total Cost Incentive
Actual Cost to
Participants

Percent
incentive

Households $30,333 $20,399 $50,731 67%
Dairy Farm Products $51,994 $10,000 $41,994 19%
Food Preparations, N.E.C. $29,164 $7,552 $21,612 26%
Special Dies and Tools and
Accessories $901 $870 $31 97%
Automotive Dealers and Service
Stations $600 $600 $0 100%
Laundry Cleaning and Shoe Repair $3,150 $3,150 $0 100%
State/Local Government Education $274,319 $64,701 $209,618 24%
Outerwear Knitting, Narrow Fabric
Mills, Broadwoven Fabric Mills $633 $100 $533 16%
Farm Machinery and Equipment $645 $645 $0 100%
Miscellaneous Personal Services $62,616 $3,758 $58,858 6%
Motion Pictures, Amusement and
Recreation Services, NEC $4,086 $750 $3,336 18%
Total $458,441 $112,525 $386,714 25%

Overall, the cost to participants represented only a quarter of the total project cost, with
variation in the type of participant. This was the lowest percentage of cost born by the
participant in all four counties. Households had a significant portion of their costs covered
partly because of roughly $6,000 in incentives received through the appliance turn-in
program, with no associated cost, without these incentives the portion covered by incentives
would be about 47%, which is closer to the other counties. The actual cost to the participant is
introduced to the model as a negative change in final demand for the industries and
households listed in the table above.

The investment made by participants was to the benefit of industries that assisted in the
process of improving the firm or household’s efficiency. Some of the spending was captured
locally and some was demanded outside of the county. The breakdown by ally is presented in
the following table.
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Table F-9. Demand of Goods and Services from Allied Industry

Industry Local Demand
External
Demand Total Demand

Portion of Total
Demanded

Locally
Residential Program Allies

Building Materials and Gardening
Supplies $4,518 $8,966 $13,484 34%
Electrical Repair Services $2,246 $0 $2,246 100%
Furniture and Home Furnishing
Stores $324 $3,922 $4,246 8%
General Merchandise Stores $648 $3,446 $4,094 16%
Laundry Cleaning and Shoe Repair $0 $32 $32 0%
Maintenance and Repair
Residential $1,213 $2,364 $3,577 34%
Miscellaneous Retail $20 $260 $280 7%
No Industry $2,362 $12 $2,374 99%
Subtotal Residential Program
Allies $11,331 $19,002 $30,333 37%

Business Program Allies
Maintenance and Repair, Other
Facilities $168,065 $0 $168,065 100%
Wholesale Trade $13,152 $473 $13,625 97%
Furniture and Home Furnishing
Stores $37 $0 $37 100%
Subtotal Business Program
Allies $181,254 $473 $181,727 100%

Business Program Manufacturer
Commercial Laundry Equipment $0 $2,678 $2,678 0%
Farm Machinery and Equipment $17,671 $0 $17,671 100%
Heating Equipment, Except Electric $0 $87,928 $87,928 0%
Household Laundry Equipment $0 $707 $707 0%
Lighting Fixtures and Equipment $76,987.99 $0 $76,988 100%
Power Transmission Equipment $0 $31,228 $31,228 0%
Pumps and Compressors $0 $19,540 $19,540 0%
Refrigeration and Heating
Equipment $0 $9,642 $9,642 0%
Subtotal Business Program
Manufacturers $94,659 $151,722 $246,381 38%

For spending associated with the Residential Program about 37% was spent locally. The
Business Program allies actually captured all of program spending through the likely assisting
ally about 38% through the likely manufacturer of the equipment. The presence of Lighting
Fixtures and Equipment, and Farm Machinery manufacturers in the county was the key factor
in capturing this project spending.
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2. Modeled Impacts from Implementation

The impacts from this transfer of project costs essentially created a slightly negative change
in the overall economy, and caused some negative and positive impacts in the affected
industries.

a. EMPLOYMENT

Table F-10. Employment impacts from Implementation, Polk County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -0.3 -0.1 0 -0.4 1,913 -0.021%
Mining 0 0 0 0 35 0.000%
Construction 2.4 0 0 2.3 1,618 0.142%
Manufacturing 0.4 0 0 0.4 4,895 0.008%
TCPU -0.1 0 0 -0.1 716 -0.014%
Wholesale Trade 0.1 0 0 0.2 481 0.042%
Trade 0 0.1 -0.2 -0.2 3,375 -0.006%
FIRE 0 0 0 -0.1 936 -0.011%
Services -1.1 -0.3 -0.2 -1.6 4,505 -0.036%
Government 0 0 -0.1 -0.1 1,135 -0.009%
Other 0 0 0 0 101 0.000%
Public Education -3.7 0 -0.1 -3.7 1,236 -0.299%
Totals -2.2 -0.3 -0.7 -3.1 20,946 -0.015%

The change in employment was negative for the county as a whole, the total negative impact
equal to 3.1 jobs. Compared to the annual benefits of the energy savings, 2.1 jobs annually,
the influence of this negative impact can likely be overcome in the first two years of annual
energy savings. Public Education, which made the most significant investment in energy
efficiency, demonstrates the largest negative impact which is actually about four times the
positive annual impacts in this industry—so assuming the structure of the economy stays the
same, and the value of energy stays constant, after four years of savings Public Schools will
be generating net positive economic impacts in Polk County for another ten or more years.

b. EARNINGS

Table F-11. Earnings Impacts from Implementation, Polk County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$5,497 -$323 -$80 -$5,900 $10,892,000 -0.054%
Mining -$1 $7 -$3 $3 $1,975,000 0.000%
Construction $95,612 -$632 -$1,211 $93,769 $62,147,000 0.151%
Manufacturing $18,843 $1,430 -$732 $19,541 $178,437,000 0.011%
TCPU -$1,415 -$40 -$627 -$2,082 $25,391,000 -0.008%
Wholesale
Trade $4,794 $754 -$353 $5,195 $15,783,000 0.033%
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Industry Direct Indirect Induced Total Baseline
Percent
Change

Trade $383 $1,395 -$3,169 -$1,392 $48,599,000 -0.003%
FIRE -$449 -$251 -$618 -$1,318 $24,881,000 -0.005%
Services -$16,368 -$4,008 -$4,950 -$25,326 $100,327,000 -0.025%
Government -$381 -$336 -$1,512 -$2,228 $30,200,000 -0.007%
Other -$25 $0 -$59 -$84 $763,000 -0.011%
Public
Education -$153,325 $0 -$2,791 -$156,115 $51,880,000 -0.301%
Totals -$57,829 -$2,004 -$16,104 -$75,936 $551,275,000 -0.014%

With regard to earnings, the change in a negative 0.014 percent, similar to the positive impact
that can be expected from annual energy savings (0.010%). The Construction industry sees
the greatest benefit while Public Education bears most of the negative impacts. Most of these
industries will experience net positive impacts in earnings after about two years of savings,
with the exception of Public Education, assuming the structure of the economy is similar and
the value of the energy saved is constant. Increases in the value of the energy saved, would
mean that positive economic impacts would be realized even earlier.

c. VALUE ADDED

Table F-12. Earnings Impacts from Implementation, Polk County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$7,596 -$1,155 -$129 -$8,880 $26,230,000 -0.034%
Mining -$3 $6 -$7 -$5 $3,581,000 0.000%
Construction $104,451 -$694 -$1,365 $102,392 $70,237,000 0.146%
Manufacturing $24,424 $1,866 -$998 $25,292 $226,139,000 0.011%
TCPU -$3,743 -$363 -$1,521 -$5,627 $56,276,000 -0.010%
Wholesale
Trade $7,910 $1,244 -$582 $8,572 $26,043,000 0.033%
Trade $652 $2,295 -$5,007 -$2,060 $76,909,000 -0.003%
FIRE -$3,900 -$1,172 -$5,452 -$10,523 $119,278,000 -0.009%
Services -$22,797 -$4,427 -$5,719 -$32,943 $116,910,000 -0.028%
Government -$571 -$347 -$2,013 -$2,931 $41,714,000 -0.007%
Other -$25 $0 -$59 -$84 -$1,855,000 0.005%
Public
Education -$153,325 $0 -$2,791 -$156,115 $51,880,000 -0.301%
Totals -$54,523 -$2,746 -$25,643 -$82,912 $813,343,000 -0.010%

The negative change in value added in Polk County is equal in size to the positive change in
value added that can be anticipated from one year of energy savings impacts. In similar
fashion to the earnings impacts, Construction industries benefit at the expense of the
participating industries, but these industries will have generate positive impacts as a result of
the cumulative impacts of the annual energy savings.
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D. IMPACT OF POTENTIAL ENERGY SAVINGS

1. Savings Potential

Like Clark and Green Counties, and most other rural Wisconsin Counties, a large portion of
the employment in Polk County is still in manufacturing and being the most energy intensive
industry; it consequently shows the greatest potential for energy efficiency savings.
Households also could contribute significantly to the overall energy savings, while less
relative potential exists among the other industries based on the models assumptions.

Table F-13. Potential Annual Energy Savings, Polk County

Industry Employment kWh Therms
Value of
Savings

Percent of
Savings

Agriculture 816 1,820,280 24,822 $112,766 3%
FIRE 936 304,200 4,212 $18,882 0%
Government 1,135 523,349 5,107 $31,238 1%
Manufacturing 4,896 10,786,630 2,930,241 $2,290,809 59%
Public Education 1,236 593,280 14,832 $40,684 1%
Services 4,504 1,776,762 96,377 $152,133 4%
TCPU 716 333,919 10,108 $23,925 1%
Retail Trade 3,374 1,926,550 68,218 $143,805 4%
Wholesale Trade 481 204,425 6,494 $14,825 0%
Households —Based on Average Energy Bills— $1,064,874 27%
Grand Total 18,094 18,269,395 3,160,410 $3,893,940 100%

The most significant difference in this potential scenario and the achievements to date in Polk
County is the shift in savings away from Public Education, toward Manufacturing industries
and households.

2. Modeled Impacts from Potential Annual Energy Savings

The resulting impacts in Polk County were strongest for the Retail Trade, Manufacturing and
Service industries.  The rate at which the energy savings impacted the economy was also
significantly smaller than was demonstrated by the energy savings achieved to date.

a. EMPLOYMENT

Table F-14. Employment Impacts of Potential Energy Savings, Polk County

Industry Direct* Indirect* Induced* Total*
Percent
Change

Agriculture 2 0.4 0.1 2.5 0.13%
Mining 0 0 0 0 0.00%
Construction 0 0.6 1.4 2 0.12%
Manufacturing 14.7 1.2 0.8 16.7 0.34%
TCPU 0.5 1 0.5 2 0.28%
Wholesale Trade 0.3 0.7 0.3 1.3 0.27%
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Industry Direct* Indirect* Induced* Total*
Percent
Change

Retail Trade 7.9 0.3 5.1 13.4 0.40%
FIRE 0.6 0.4 0.6 1.6 0.17%
Services 7.1 2 4.9 13.9 0.31%
Government 1 0.2 1.6 2.8 0.25%
Other 0.1 0 0.2 0.2 0.20%
Public Education 0.7 0 2.3 3 0.24%
Institutions 0 0 0 0
Total 34.8 6.8 17.8 59.4 0.28%
Impact / $100,000 Saved 1.5

Polk County will likely see the greatest change in employment in the Retail Trade industry
specifically Miscellaneous Retail, and Eating and Drinking Establishments. Manufacturing can
expect to see the next largest increase in employment concentrated in the Glass and Glass
Products, Knit Outerwear Mills, and Plastics Products industries. The change in Service
industry will be concentrated in the health sector. These three industries were also
responsible for the largest proportion of the impacts.

The rate of employment impact in Polk County lower than it was in the achieved energy
savings scenario. Less concentrated savings in education and greater concentration in
residential and manufacturing is the reason for the difference.

b. EARNINGS

Table F-15. Earnings Impacts of Potential Energy Savings, Polk County

Industry Direct* Indirect* Induced* Total*
Percent
Change

Agriculture $16,193 $3,474 $1,914 $21,581 0.20%
Mining $4 $120 $74 $199 0.01%
Construction $392 $22,972 $51,540 $74,904 0.12%
Manufacturing $513,965 $39,693 $28,283 $581,940 0.33%
TCPU $13,547 $34,880 $15,938 $64,366 0.25%
Wholesale Trade $9,896 $21,937 $9,354 $41,187 0.26%
Retail Trade $110,243 $4,156 $72,980 $187,378 0.39%
FIRE $13,534 $10,350 $14,333 $38,217 0.15%
Services $149,527 $33,257 $112,180 $294,964 0.29%
Government $20,821 $8,297 $38,844 $67,962 0.23%
Other $528 $0 $1,294 $1,822 0.24%
Public Education $29,758 $0 $94,790 $124,549 0.24%
Total $878,407 $179,137 $441,525 $1,499,069 0.27%
Impact / $ Saved 0.38

The earnings impacts in Polk County will impact the same industries in roughly the same way
as reported in the employment section. Retail Trade leads—with the Manufacturing and
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Services following. The same specific industries as those reported in the employment impacts
are the industries with the largest impacts.

In earnings as well, Polk County generated impacts at a considerably slower rate than they
have in the existing program. In this broadened scenario with more participation among
manufacturing and residential, and essential completion of energy upgrades possible in
schools, the impact rate is only 38 cents per dollar compared to 60 cents per dollar from the
savings achieved to date. This is good demonstration of how a concentrated effort at the
beginning of a program can provide strong returns compared to a more generalized effort that
attempts to reach everyone.

c. VALUE ADDED

Table F-16. Value Added Impacts from Potential Energy Savings, Polk County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $32,376 $6,193 $3,117 $41,686 0.16%
Mining $12 $319 $186 $517 0.01%
Construction $428 $25,173 $58,510 $84,111 0.12%
Manufacturing $687,582 $55,476 $37,219 $780,277 0.35%
TCPU $30,105 $62,411 $37,475 $129,991 0.23%
Wholesale Trade $16,329 $36,198 $15,436 $67,963 0.26%
Retail Trade $173,008 $6,381 $115,440 $294,830 0.38%
FIRE $90,364 $39,007 $123,042 $252,412 0.21%
Services $171,472 $40,395 $129,676 $341,542 0.29%
Government $28,406 $10,306 $51,486 $90,198 0.22%
Other $528 $0 $1,294 $1,822 -0.10%
Public Education $29,758 $0 $94,790 $124,549 0.24%
Total $1,260,367 $281,860 $667,670 $2,209,897 0.27%
Impact / $ Saved 0.56

The value added impacts for Polk County mirror the impacts from both earnings and
employment, with the addition of FIRE (which includes the value added for owner occupied
homes), make up the largest proportion of the total impacts, and experience the greatest
change in value added.

The rate of value added impact also was significantly lower, 56 cents per dollar compared to
76 cents per dollar from the achieved energy savings to date.

E. CONCLUSIONS

Polk County has experienced positive impacts from the annual energy savings, but also some
negative net impacts from the implementation phase. The negative impacts from the
implementation phase will be over come for most industries in the first year or two of annual
energy savings, but it may be closer to four years before the investment in Public Education
starts producing net positive economic impacts from that sector.
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In terms of the other implementation impacts, Polk County was able to capture the spending
of a decent portion of the Residential spending, but would benefit from capturing more of this
spending. Service industries that assisted in the installation of Business measures could
almost entirely be captured by local industry and the manufacturing portion of the costs could
also benefit local producers of Farm Machinery and Lighting Fixtures and Equipment. The
fact that Polk County is invested in the manufacture of Lighting Fixtures and Equipment may
also draw benefits from the increased demand for energy efficiency lighting in the future.
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APPENDIX G: OUTAGAMIE COUNTY

Appendix G details the rural economic impacts for Outagamie County, as described in the
following topics:

• Background

• Impacts from achieved annual energy savings

• Impacts from implementation of the achieved savings

• Impacts from the potential annual energy savings

• Conclusions.

A. BACKGROUND

1. Population Trend

Outagamie County is located in northeastern Wisconsin, is a county in a metro area of fewer
than 250,000 population. While close to Green Bay, it is actually considered part of the
Appleton–Oshkosh–Neenah metropolitan statistical area. Sixty-six percent of county
residents live in the five largest cities in Outagamie County totaling a population of 107,000
residents. The largest city is Appleton, with 58,301 residents. According to the 2000 Census
the total population of Outagamie County is 160,971, which is slightly higher than average
population for nonmetropolitan counties in Wisconsin (154,746).

Over the past ten years, Outagamie County has grown by about 14.6%, and the growth rate
in the past two years surpassed both the state and national rates. Over the past thirty years it
has grown by roughly 25%, which is comparable, but slightly higher than the overall trend in
population growth in metropolitan Wisconsin (22%).

Figure G-1. Population Trend, Outagamie County
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2. Per Capita Income

Residents of Outagamie County have seen over a 28% increase in their per capita personal
income over the past five years, which is about three percentage points higher than the rest
of Wisconsin and the nation. Outagamie County’s average per capita personal income in
2001 ($31,274) was just slightly lower than Wisconsin’s metropolitan average per capita
personal income ($31,592).

Table G-1. Trend in Per Capita Personal Income, Outagamie County

Percent Change

 1996 1997 1998 1999 2000 2001 1 Year 5 Year

United States $24,270 $25,412 $26,893 $27,880 $29,760 $30,413 2.20% 25.30%

Wisconsin $23,301 $24,481 $26,004 $26,926 $28,389 $29,196 2.80% 25.30%

Outagamie County $24,348 $25,156 $26,124 $27,671 $29,768 $31,274 5.10% 28.40%

Farm income, not surprisingly has played a minimal role in the earnings of Outagamie County
residents compared to nonmetropolitan Wisconsin. The proportion of dependence on farm
income has changed little over the past thirty-five years. Less than five percent of income
came from farming in 1969, and today it makes up less than one percent of total income.

Figure G-2. Distribution of Farm and Nonfarm Personal Income, Outagamie County
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Source: BEA–CA05, Personal Income by Major Source and Earnings by Industry.

3. Employment Trend

Employment in the nonfarm sector in Outagamie County has followed the statewide trends in
terms of industry providing most employment. Employment in service industries has climbed
steeply and steadily since 1969. Retail trade employment has also grown but only recently
has surpassed employment in the manufacturing sector. Manufacturing, while growing overall
has fluctuated more over the past thirty-five years, as shown in Figure G-3 below. All other
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industries have grown at a modest pace. The industries that have dominated the nonfarm
income sector have been Service, Manufacturing, and Retail Trade.

Figure G-3. Trend in Employment By Industry, Outagamie County
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Source: BEA–CA25, Full- and Part-time Employment by Industry.

Service industry employment has been on a steady upward trajectory since the early ‘70s,
surpassing employment in Manufacturing at the end of the ‘80s. This mirrors the national
trend—service employment is currently the primary employer nationally, and manufacturing
has been struggling to grow. Retail trade employment has also been headed upward,
currently almost tied with employment offered through manufacturing. The rise in retail trade
employment also reflects the national trend, as well as the nonmetropolitan trend in
Wisconsin.

4. Current Employment and Earnings

Today, based on the North American Industrial Classification System, Trade Transportation
and Utilities are the largest employers in the county, followed by Manufacturing, Education,
and Health. Manufacturing employment’s contribution to total earnings in the county
significantly outweighs that of the other industries.
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Table G-2. 2002 Employment Change and Payroll by Industry, Outagamie County

Employment
Annual One-year

Industry (NAICS) Average Change
Total

Payroll
Natural Resources 778 18 $24,442,396
Construction 7,991 -305 $326,072,423
Manufacturing 18,507 -1,392 $782,522,075
Trade, Transportation, Utilities 21,565 -1,042 $579,147,542
Information suppressed suppressed suppressed
Financial Activities 6,646 338 $281,975,545
Professional and Business Services 9,534 555 $274,474,846
Education and Health 15,059 588 $522,327,878
Leisure and Hospitality 8,202 156 $83,126,786
Other services 3,285 46 $61,673,285
Public Administration 2,831 120 $96,279,056
Not assigned suppressed suppressed suppressed
All Industries 96,612 -918 $3,032,041,832

Source: Wisconsin Department of Workforce Development, Clark County Profile.

Note: Use of the North American Industry Classification System, as seen in this figure, results in a different grouping of
industry compared to the historical trend data.

Figure G-4. Employment and Wage Distribution, Outagamie County
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Like the rural counties, Manufacturing, Retail Trade, and Services all play a large role in
providing employment in Outagamie County. Manufacturing and Services are the primary
sources of earned income as well. Notice that government plays a smaller role in this urban
county compared to the other three rural counties. Greater dependence on public
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employment in rural counties is not uncommon. For, example, in the entire state of
Wisconsin, it is more likely that a public institution will be among the top fifty employers in a
nonmetropolitan county than in a metropolitan county.

5. Establishments and Eligibility in Focus on Energy

The number of establishments proving these earnings and jobs is also an important view of a
county economy. In Outagamie County the Service industry provides makes up a much larger
portion of the total number of establishments than is the case in the nonmetropolitan counties.

Figure G-5. Number of Establishments Eligible for Focus on Energy, Outagamie County
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The distribution of establishments sheds some light on the actual distribution of participants,
and the potential reach of energy efficiency activities. For most industries, a large portion of
the establishments is already eligible to participate in Focus on Energy.

The firms and households in Outagamie County responsible for the energy savings
documented in this study were customers of Wisconsin Electric Power Company, or
Wisconsin Public Service Corporation. Nearly all cities in Outagamie County, as well as most
of the nonurban areas are eligible to participate in Focus on Energy. New London and the
surrounding area, Combined Locks, and the northern portion of Kaukauna are not currently
participating. The map shown in Figure G-6 shows participating service territories in light
gray, light blue indicates municipal or cooperative utilities that are participating, and pink and
white show areas that are not participating. The potential savings modeled in this study
include all households and businesses regardless of their utility service territory because of
the difficulty of identifying the actual distribution of employment among the eligible industries.
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Figure G-6. Outagamie County Focus Eligibility

The rates of participation in Outagamie County have been comparable to the nonmetropolitan
counties in this study, as shown in Table G-3.

Table G-3. Eligible Participants and Participation Rates, Outagamie County

Residential Commercial Industrial

Eligible
Participation

Rate Eligible
Participation

Rate Eligible
Participation

Rate

Outagamie 77% 20% 83% 1% 79% 1%

Metro 83% 16% 88% 2% 87% 0.5%

Wisconsin 73% 12% 75% 1.5% 73% 0.4%

Outagamie County has a slightly smaller portion of the population eligible compared to other
metropolitan counties, but it has had greater participation in two of the three sectors. Like all
of the other counties in this analysis, participation in the residential sector has been higher
than in the other two sectors, which is likely the result of the comparatively minimal effort it
takes for one household to participate in the residential program compared to the Commercial
and Industrial sectors. For example a household buying a high efficiency light bulb is
considered a participant in the same way a manufacturing firm that overhauls its boiler
system is considered a participant. Each is considered one “firm” but each has a considerably
different commitment to making the efficiency upgrade.

B. IMPACTS FROM ANNUAL ENERGY SAVINGS

1. Savings Achieved

Clark County has had participants representing over forty different industries, in addition to
three government institution and seven schools. Over ten thousand residential participants
have saved energy since April 2001 with Focus on Energy. Outagamie County had the sixth
highest savings in its group of counties, and demonstrated the best distribution of savings,
without one participant dominating the savings, which was typical in many of the other
metropolitan counties.
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Table G-4. Achieved Energy Savings, Outagamie County

SIC Industry
IMPLAN Sector Participating

Number of
Participants

Evaluated
Gross MMBTU

Change in
Final

Demand

Percent
of

Savings

Dairy Farm Products 7 192 $3,683Agriculture, Forestry,
and Fisheries Feed Grains 1 4 $83

0.3%

Construction
Industries New Residential Structures 5 898 $11,636 0.9%

Banking 1 168 $1,208
Insurance Agents and Brokers 1 494 $5,961

Finance, Insurance,
and Real Estate

Real Estate 3 3,565 $59,147
5.0%

Frozen Specialties 1 605 $7,688
Bottled and Canned Soft Drinks
and Water 1 3 $34
Canvas Products 1 1,614 $20,518
Paper Mills, Except Building
Paper 2 18,573 $236,179
Paper Coated and Laminated
NEC 1 13 $598
Bags, Plastic 1 1,769 $12,969
Commercial Printing 2 28 $537
Printing Ink 1 2,362 $10,569
Sheet Metal Work 1 92 $1,762
Pipe, Valves, and Pipe Fittings 2 2,375 $10,677
Welding Apparatus 1 3,707 $47,143
Paper Industries Machinery 1 879 $4,091

Manufacturing

Truck and Bus Bodies 1 9,200 $104,950

34.7%

Wholesale Trade Wholesale Trade 2 54 $686 0.1%
Building Materials and Garden
Supplies 1 31 $594
General Merchandise Stores 1 1,504 $21,856
Food Stores 4 618 $11,293
Automotive Dealers and Service
Stations 1 63 $1,199
Furniture and Home Furnishings
Stores 2 1,177 $17,751
Eating and Drinking 3 32 $617

Retail Trade

Miscellaneous Retail 4 21 $401

4.1%



G: Outagamie County…

G–8
Rural Economic Impact Report, Revised 7/30/2004

SIC Industry
IMPLAN Sector Participating

Number of
Participants

Evaluated
Gross MMBTU

Change in
Final

Demand

Percent
of

Savings

Beauty and Barber Shops 2 107 $780
Other Business Services 1 23 $449
Photo Finishing and Commercial
Photography 1 10 $195
Automobile Repair and Services 3 63 $1,206
Bowling Alleys and Pool Halls 1 68 $1,303
Doctors and Dentists 1 1,404 $26,913
Nursing and Protective Care 1 346 $2,491
Elementary and Secondary
Schools 4 934 $7,326
Colleges, Universities and
Schools 1 91 $1,738
Child Care Services 1 3 $60
Social Services NEC 2 623 $4,743
Other Nonprofit Organizations 3 606 $4,686
Labor and Civic Organizations 1 21 $405
Engineering, Architectural
Services 1 63 $478

Service Industries

Management and Consulting
Services 3 146 $2,795

4.8%

Government State and Local Government–
Noneducation 3 510 $7,881 0.6%

Public Education State and Local Government–
Education 7 876 $16,793 1.3%

Households 10,833 32,258 $645,711 48.9%
Grand Total 10,921 88,195 $1,319,781 100.0%

Most of the participants in Outagamie County were from Service industries, Retail Trade or
Manufacturing. Participants from the Service industries mostly improved their lighting systems
by replacing lamps, de-lamping, or installing controls. Heating systems, specifically boilers
and insulation were other measures that were taken. Retail Trade participants also focused
on lighting improvements, but also improved cooler systems, and compressed air systems.
Participants from the Manufacturing sector, half of the projects were lighting upgrades, while
the rest were HVAC, pump and motor measures, and various other custom measures.

Ninety-eight percent of the units installed by Residential participants were related to lighting,
and made up over half of the total value of the energy savings (56%). Home Performance
Furnaces and ENERGY STAR Refrigerators made up the majority of the remaining savings.

Four renewable energy projects were undertaken in Outagamie County within the Renewable
Energy Program. Three were solar electric projects and one was a large hydroelectric project.
These projects were not included in this analysis, because the large hydroelectric project is
close to being the single largest project in the whole program and would have made
Outagamie County less representative of similar counties, and the rural counties of
comparison had little or no activity in the Renewable Energy Program over the past three
years.

Three of the companies that assisted in the energy savings for the business participants were
known to be from Outagamie County. There are nine companies in this county that are listed
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as allies. As of this spring, there were 16 residential allies in Outagamie County that consisted
of a combination of construction companies, hardware, and appliance stores.

2. Modeled Impacts from Achieved Energy Savings

Based on the value of the energy savings reported in the previous table (G-4), the impacts on
the Outagamie County economy were estimated. The greatest impacts in Outagamie County
were in Retail Trade, FIRE, and Public Education.

a. EMPLOYMENT

Table G-5. Employment Impacts from Achieved Energy Savings, Outagamie County

Major SIC Direct Indirect Induced Total
Percent
Change

Agriculture, Forestry, and Fisheries 0.00 0.00 0.00 0.10 0.003%
Construction Industries 0.10 0.20 1.10 1.40 0.012%
Finance, Insurance, and Real Estate 1.00 0.20 0.50 1.90 0.022%
Manufacturing 1.90 0.00 0.20 2.30 0.012%
Public Administration 0.20 0.00 0.50 0.70 0.020%
Retail Trade 3.80 0.10 2.30 6.20 0.029%
Service Industries 2.00 0.70 2.10 5.50 0.019%
Transportation, Communication, and
Utilities 0.00 0.10 0.10 0.60 0.010%
Wholesale Trade 0.20 0.30 0.40 0.90 0.016%
Public Education 0.30 0.00 0.70 1.10 0.022%
Grand Total 10.30 2.40 8.60 21.30 0.019%
Rate of Impact per $100,000 1.61

Retail Trade had the greatest increase in employment of all industry. This was partly due to
the direct participation of Retail Trade firms, they had the second largest number of
participants, but the significant induced effects (37% of the total impact), was the result of
increased spending by households, either through their own energy bill savings or through the
increased activity of the county economy.

Public Education was among the two industries with the second greatest impacts. Unlike the
impacts in the rural counties, the majority of the impacts (63%) in this industry was induced,
not the result of direct participation. In the rural counties, the overall shock to the economy
was smaller, and Public Education savings made up a larger portion of the total, consequently
creating larger direct impacts.

The induced impacts overall make up 40% of the total, while in Clark County for example,
only 25% of the total impact was induced. This demonstrates the relative strength of these
economies to generate secondary impacts.

To put this impact value into perspective, employment growth in Outagamie County between
2001 and 2001 was a negative one percent (Department of Workforce Development, 2004).



G: Outagamie County…

G–10
Rural Economic Impact Report, Revised 7/30/2004

b. EARNINGS

Table G-6. Earnings Impact from Achieved Energy Savings, Outagamie County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture, Forestry, and Fisheries $393 $675 $732 $1,801 0.007%
Construction Industries $2,048 $10,231 $49,159 $61,438 0.012%
Finance, Insurance, and Real Estate $25,420 $9,379 $16,449 $51,250 0.016%
Manufacturing $96,944 $7,804 $21,199 $125,948 0.014%
Mineral Industries $2 $38 $42 $81 0.001%
Public Administration $6,652 $968 $14,701 $22,320 0.021%
Public Education $15,120 $0 $31,229 $46,349 0.021%
Retail Trade $66,263 $1,804 $38,235 $106,301 0.029%
Service Industries $77,927 $23,193 $67,807 $168,926 0.021%
Transportation, Communication, and
Utilities $5,078 $11,056 $10,675 $26,808 0.010%
Wholesale Trade $7,879 $13,916 $16,589 $38,385 0.015%
Total $303,734 $79,062 $266,813 $649,609 0.017%
Rate of Impact per $ Saved $0.49

The changes in earnings mirror the changes in employment, with the largest change
attributable to Retail Trade followed by Public Education, and Public Administration.

The change in earnings last year in Outagamie County was 1.6%.

c. VALUE ADDED

Table G-7. Value Added Impacts from Achieved Energy Savings, Outagamie County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture, Forestry, and Fisheries $573 $1,083 $1,170 $2,830 0.007%
Construction Industries $2,470 $11,236 $56,176 $69,882 0.012%
Finance, Insurance, and Real Estate $108,575 $21,827 $68,320 $198,720 0.023%
Manufacturing $158,489 $11,394 $27,153 $197,052 0.014%
Mineral Industries $6 $93 $84 $184 0.001%
Public Administration $8,955 $1,568 $19,879 $30,402 0.021%
Public Education $15,120 $0 $31,229 $46,349 0.021%
Retail Trade $105,614 $2,804 $60,817 $169,233 0.028%
Service Industries $88,204 $28,077 $77,566 $193,847 0.021%
Transportation, Communication, and
Utilities $10,728 $18,235 $18,885 $47,848 0.011%
Wholesale Trade $13,001 $22,963 $27,373 $63,337 0.015%
Total $511,736 $119,283 $388,657 $1,019,676 0.018%
Rate of Impact per $ Saved $0.77

The changes mirror those of employment, with a slightly higher rate of change in FIRE, which
is attributable to the value of housing increasing with positive economic impacts.
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The relative size of savings in Outagamie County generated a different distribution of impacts
(or was it the distribution of participation—saw the same thing in Green County). In addition to
supporting more impacts in Retail Trade, the impacts that appeared to be similar to the rural
counties, like Public Education, are actually the result of the increase in demand from
households, not direct participation of schools in the program.

Regardless of the source of impacts, the energy savings achieved to date do represent a
positive influence on the Outagamie County economy. These installed measures will continue
to provide annual energy bill savings for fifteen years, but since the surrounding economy will
change the impacts of these savings (as well as the value of the savings based on fuel costs)
will also change. It is safe to assume that given the modeled assumptions that the impacts
will be similar to those represented here, unless there is a dramatic change in the structure of
the economy or the price of fuel.

C. IMPACTS FROM IMPLEMENTATION OF ACHIEVED ENERGY SAVINGS

The impacts from implementing these measures are the result of the investment made by
participants and the local businesses that are able to capture that spending.

1. Transfer of Project Cost

In the process of improving energy efficiency participants are responsible for a portion of the
cost, which displaces spending on other goods and services. The allies that sell, install, and
manufacture the goods and services to make an efficiency improvement benefit from an
increase in the demand of their goods and services equal to the cost of the project.

Table G-8. Investment by Participants

Industry of Participants Total Cost Incentive
Actual Cost to
Participants

Portion of
Cost Covered
by Incentive

Households $1,854,473 $750,398 $1,104,074 40%
Dairy Farm Products $23,659 $5,450 $18,209 23%
Feed Grains $250 $250 $0 100%
New Residential Structures $33,728 $23,762 $9,966 70%
Frozen Specialties $20,495 $17,305 $3,190 84%
Bottled and Canned Beverages $344 $0 $344 0%
Canvas Products $85,816 $26,450 $59,366 31%
Paper Mills, Except Paper Building $595,985 $173,722 $422,263 29%
Paper Coated and Laminated N.E.C. $2,989 $0 $2,989 0%
Bags, Plastic $17,394 $16,000 $1,394 92%
Commercial Printing $1,051 $1,051 $0 100%
Printing Ink $47,079 $12,131 $34,948 26%
Sheet Metal Work $2,000 $2,000 $0 100%
Pipes, Valves and Pipe fittings $41,677 $7,300 $34,377 18%
Welding Apparatus $350,518 $54,787 $295,731 16%
Paper Industries Machinery $12,125 $2,190 $9,935 18%
Truck and Bus Bodies $346,250 $5,474 $340,776 2%
Wholesale Trade $2,366 $2,000 $366 85%
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Industry of Participants Total Cost Incentive
Actual Cost to
Participants

Portion of
Cost Covered
by Incentive

Building Materials and Gardening
Supplies $961 $961 $0 100%
General Merchandise Stores $62,400 $16,469 $45,931 26%
Food Stores $54,728 $28,126 $26,603 51%
Automotive Dealers and Service $488 $488 $0 100%
Furniture and Home Furnishing Stores $4,546 $3,446 $1,100 76%
Eating and Drinking Establishments $883 $606 $277 69%
Miscellaneous Retail $930 $930 $0 100%
Banking $560 $560 $0 100%
Insurance Agents and Brokers $59,611 $6,750 $52,861 11%
Real Estate $383,375 $93,561 $289,814 24%
Beauty and Barber Shops $744 $400 $344 54%
Other Business Services $725 $725 $0 100%
Photofinishing, Commercial
Photography $1,201 $0 $1,201 0%
Automobile Repair Services $2,208 $2,030 $178 92%
 Bowling Allies and Pool Halls $2,606 $0 $2,606 0%
Doctors and Dentists $166,034 $4,763 $161,271 3%
Nursing and Protective Care $10,600 $1,067 $9,533 10%
Elementary and Secondary Schools $7,941 $2,200 $5,741 28%
Colleges Universities and Technical
Schools $146 $0 $146 0%
Child Day Care Services $2,500 $0 $2,500 0%
Social Services NEC. $38,191 $2,286 $35,905 6%
Other Nonprofit Organizations $8,722 $2,922 $5,800 34%
Labor and Civic Organizations $818 $818 $0 100%
Engineering, Architectural Services $324 $324 $0 100%
Management and Consulting Services $10,903 $1,870 $9,033 17%
State and Local Government–
Education $110,928 $18,968 $91,959 17%
State and Local Government–
Noneducation $39,267 $12,975 $26,292 33%
Total $4,410,537 $1,303,513 $3,107,025 30%

Overall the cost to participants was roughly half of the total project cost, with variation in the
type of participant. The actual cost to the participant is introduced to the model as a negative
change in final demand for the industries and households listed in the table above.

The investment made by participants was to the benefit of industries that assisted in the
process of improving the firm or household’s efficiency. Some of the spending was captured
locally and some was demanded outside of the county. The breakdown by ally is presented in
the following table.
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Table G-9. Demand of Goods and Services from Allied Industry

Industry
Local

Demand
External
Demand

Total
Demand

Portion of Total
Demanded Locally

Residential Program Allies
Automobile Rental and Leasing $0 $116 $116 0%
Automobile Repair and Service $0 $12 $12 0%
Automotive Dealers and Service Stations $0 $324 $324 0%
Bowling Allies and Pool Halls $168 $0 $168 100%
Building Materials and Gardening Supplies $197,717 $50,850 $248,567 80%
Doctors and Dentists $0 $48 $48 0%
Eating and Drinking Establishments $0 $60 $60 0%
Electrical Repair Services $0 $60 $60 0%
Furniture and Home Furnishing Stores $277,626 $23,028 $300,654 92%
General Merchandise Stores $48,849 $16,919 $65,767 74%
Maintenance and Repair, Residential $545,572 $169,279 $714,851 76%
Management and Consulting Services $0 $560 $560 0%
Misc. Non-metallic Minerals, NEC. $0 $8 $8 0%
Miscellaneous Retail $66,940 $2,800 $69,740 96%
No Industry $47,619 $510 $48,129 99%
New Residential Structures $312,861 $82,498 $395,359 79%
Portrait and Photography Studios $0 $50 $50 0%
Real Estate $0 $200 $200 0%
Religious Organizations $0 $280 $280 0%
Sheet Metal Work $0 $7,625 $7,625 0%
Wholesale Trade $0 $1,894 $1,894 0%
Subtotal Residential Program Allies $1,497,352 $357,121 $1,854,473 81%

Business Program Allies
Electrical Repair Services $1,234 $365 $1,599 77%
Furniture and Home Furnishing Stores $44 $1,223 $1,267 3%
Lighting Fixtures and Equipment $2,024 $0 $2,024 100%
Maintenance and Repair, Other Facilities $1,217,072 $2,061 $1,219,133 100%
Management and Consulting Services $0 $259 $259 0%
Miscellaneous Retail $63 $0 $63 100%
Wholesale Trade $25,864 $2,824 $28,688 90%
Subtotal Business Program Allies $1,245,023 $5,143 $1,250,166 100%

Business Program Manufacturer
Lighting Fixtures and Equipment $729,970 $0 $729,970 100%
Automatic Temperature Controls $0 $1,394 $1,394 0%
Commercial Laundry Equipment $0 $293 $293 0%
Electrical Equipment NEC $0 $19,598 $19,598 0%
Heating Equipment, Except Electric $0 $53,835 $53,835 0%
Household Laundry Equipment $0 $829 $829 0%
Motors and Generators $1,604 $0 $1,604 100%
Power Transmission Equipment $270,462 $0 $270,462 100%
Pumps and Compressors $2,387 $0 $2,387 100%
Refrigeration and Heating Equipment $0 $222,663 $222,663 0%
Total Business Program Manufacturers $1,004,423 $298,610 $1,303,033 77%
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For spending associated with the Residential Program, only 26% was spent locally. The
Business Program allies actually captured all of program spending through the likely assisting
ally and just less than half in through the likely manufacturer of the equipment. The presence
of Pumps and Compressor, and Farm Machinery manufacturers in the county was the key
factor in capturing this project spending.

2. Modeled Impacts from Implementation

The impacts from this transfer of project costs had essentially created no net change in the
overall economy, but caused some negative and positive impacts in the affected industries.

a. EMPLOYMENT

Table G-10. Employment Impacts from Implementation, Outagamie County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -0.1 0 0.1 0 3,302 0.000%
Mining 0 0 0 0 177 0.000%
Construction 20.5 -0.3 0.9 21.1 11,310 0.187%
Manufacturing 0.4 0.1 0.4 0.9 19,860 0.005%
TCPU -0.2 0.1 0.2 0.2 5,518 0.004%
Wholesale
Trade -0.3 0.7 0.4 0.9 5,669 0.016%
Trade 6.9 1.6 3 11.5 21,401 0.054%
FIRE -3.4 -0.2 0.7 -2.9 8,275 -0.035%
Services -5.6 0.5 3.2 -1.9 29,065 -0.007%
Government -0.6 0 0.5 -0.1 3,815 -0.003%
Other -0.1 0 0.1 0 423 0.000%
Public
Education -1.9 0 0.7 -1.2 5,079 -0.024%
Totals 15.6 2.5 10.2 28.3 113,894 0.025%

The change in employment was effectively zero for all industry, and a total negative impact of
barely one job. Compared to the annual benefits of the energy savings, 1.6 jobs annually, the
influence of this negative impact is negligible. In some industries, Agriculture for example, the
negative impact of -0.2 is twice that of the positive employment impact from annual energy
savings, so in effect, three years of annual energy savings will result in a net positive
employment impact in that industry.

b. EARNINGS

Table G-11. Earnings Impacts from Implementation, Outagamie County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$1,490 $450 $889 -$151 $24,668,000 -0.001%
Mining -$3 $298 $37 $331 $10,724,000 0.003%
Construction $914,211 -$13,167 $37,360 $938,404 $504,794,000 0.186%
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Industry Direct Indirect Induced Total Baseline
Percent
Change

Manufacturing -$322 $2,525 $17,419 $19,622 $926,811,000 0.002%
TCPU -$7,749 $3,375 $10,544 $6,170 $251,131,000 0.002%
Wholesale
Trade -$12,015 $32,312 $17,527 $37,825 $248,971,000 0.015%
Trade $175,224 $35,522 $51,339 $262,085 $372,354,000 0.070%
FIRE -$84,671 -$5,613 $22,049 -$68,235 $313,580,000 -0.022%
Services -$205,521 $18,376 $91,117 -$96,027 $792,757,000 -0.012%
Government -$21,321 -$1,860 $17,594 -$5,587 $126,740,000 -0.004%
Other -$741 $0 $809 $68 $4,130,000 0.002%
Public
Education -$82,799 $0 $30,585 -$52,214 $222,497,000 -0.023%
Totals $672,803 $72,218 $297,270 $1,042,291 $3,799,157,000 0.027%

With regard to earnings, the change in the economy is effectively zero. The Construction
industry benefits at the expense of Public Education, Government and Agriculture, but these
industries will experience net positive impacts in earnings after about two years of savings,
assuming the structure of the economy is similar and the value of the energy saved is
constant. Increases in the value of the energy saved, would mean that positive economic
impacts would be realized even earlier.

c. VALUE ADDED

Table G-12. Value Added Impacts from Implementation, Outagamie County

Industry Direct Indirect Induced Total Baseline
Percent
Change

Agriculture -$2,094 $711 $1,420 $38 $43,443,000 0.000%
Mining -$10 $482 $83 $555 $19,334,000 0.003%
Construction $1,014,865 -$14,532 $42,574 $1,042,908 $570,394,000 0.183%
Manufacturing -$75,723 -$166 $22,877 -$53,011 $1,391,454,000 -0.004%
TCPU -$18,164 $2,432 $21,716 $5,984 $436,082,000 0.001%
Wholesale
Trade -$19,825 $53,317 $28,921 $62,413 $410,814,000 0.015%
Trade $285,057 $58,681 $81,438 $425,176 $595,549,000 0.071%
FIRE -$330,081 -$8,360 $95,056 -$243,385 $876,162,000 -0.028%
Services -$232,605 $21,407 $104,162 -$107,036 $917,179,000 -0.012%
Government -$27,116 -$2,243 $22,381 -$6,978 $159,564,000 -0.004%
Other -$741 $0 $809 $68 -$14,067,000 0.000%
Public
Education -$82,799 $0 $30,585 -$52,214 $222,497,000 -0.023%
Totals $510,765 $111,730 $452,023 $1,074,518 $5,628,406,000 0.019%

The change in value added in Clark County is neutral as a result of the implementation, with a
slightly negative net effect. In similar fashion to the earnings impacts, Construction industries
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benefit at the expense of the participating industries, but these industries will have positive
impacts as a result of the cumulative impacts of the annual energy savings.

D. IMPACT OF POTENTIAL ENERGY SAVINGS

1. Savings Potential

Like the other counties in this analysis, the greatest potential for energy savings are found in
the manufacturing sector, because it is the most energy intense and also has a high
concentration of employment in the county. It is the concentration in manufacturing savings
that distinguishes the potential energy savings scenario from the savings achieved to date.

Table G-13. Potential Energy Savings, Outagamie County

Industry Employment kWh Therms Sum of Savings
Percent of
Savings

Agriculture, Forestry,
and Fisheries 3,302 7,135,590 97,304 $442,050 4%
FIRE 8,508 2,689,700 37,242 $166,956 1%
Manufacturing 19,860 44,855,384 5,680,786 $5,734,089 48%
Government 3,474 1,615,410 15,633 $96,346 1%
Retail Trade 21,401 11,863,390 420,158 $885,575 7%
Service Industries 29,257 11,506,644 492,678 $908,590 8%
TCPU 5,859 2,487,770 62,806 $170,955 1%
Wholesale Trade 5,669 2,409,325 76,532 $174,721 1%
Public Education 5,079 2,437,920 60,948 $167,180 1%
Households —Based on Annual Expenditures— $3,242,368 27%
Grand Total 102,409 87,001,133 6,944,085 $11,988,831 100%

In an expanded effort that reaches out to all industry regardless of utility service territory, the
manufacturing energy savings would likely make up the greatest proportion of the total energy
saved, whereas the energy savings that have been achieved to date are mostly through
households. In the potential scenario, household savings continues to represent a large, but
slightly smaller, portion of the total savings than has been achieved by the program to date.

Service and Retail Trade industries follow Manufacturing as demonstrating the greatest
potential for energy savings in Outagamie County. Although these are not typically energy
intensive industries, they do represent the largest portion of employment in the county.
Another factor that results in a larger portion of the total energy savings to accrue to Service
and Retail Trade is the fact that Manufacturing industries present in Outagamie County are
less energy intensive than manufacturing industries that can be found in the rural counties in
this analysis, and consequently they take up less of the total savings potential. Furthermore,
Agricultural energy savings is a much smaller factor in the urban county because it makes up
a smaller portion of employment.

2. Modeled Impacts from Potential Annual Energy Savings

The impacts in the potential scenario are significantly larger than those achieved by the
program to date. This is to be expected, given the relatively larger size of the shock
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introduced to the economy. Generally, Retail Trade experienced the largest impacts, followed
by Service industries and Manufacturing.

a. EMPLOYMENT

Table G-14. Employment Impacts from Potential Annual Energy Savings, Outagamie County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture 6.3 1.4 0.6 8.3 0.25%
Mining 0 0 0 0 0.00%
Construction 0 1.7 10.9 12.6 0.11%
Manufacturing 32.2 2.7 4.1 39.1 0.20%
TCPU 1.9 2.7 2.1 6.6 0.12%
Wholesale Trade 2.4 4 3.6 10.1 0.18%
Retail Trade 34.3 1.2 22.3 57.7 0.27%
FIRE 3.4 2.8 5 11.2 0.14%
Services 32 9.4 23.4 64.8 0.22%
Government 2.4 0.4 4.9 7.7 0.20%
Public Education 3.4 0 6.6 10 0.20%
Totals 118.5 26.3 84 228.8 0.20%
Rate of Impact 1.9

In the potential energy savings scenario, the employment impact is greatest in Retail Trade,
followed by Agriculture, Manufacturing, and Services. Most of the impacts in the Agriculture
industries were Landscaping and Horticultural Services, not traditional Agriculture. Like the
savings achieved to date, the induced demand for consumer goods and services plays a
significant role in generating impacts. With greater energy bill savings, the benefits in
earnings will positively impact Service sectors of the economy from both the increase in
disposable income for households as a result of energy bill savings and increased earnings
from the production and sale of goods and services, which in turn creates jobs in those
industries.

Outagamie County had a very similar rate of employment impact, 1.9 jobs per $100,000
saved, as it did in the achieved savings scenario, because of the relatively similar distribution
of energy savings.

b. EARNINGS

Table G-15. Earnings Impacts from Potential Annual Energy Savings, Outagamie County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $61,136 $10,409 $7,175 $78,721 0.32%
Mining $11 $319 $377 $706 0.01%
Construction $0 $80,711 $454,674 $535,385 0.11%
Manufacturing $1,351,470 $109,114 $198,274 $1,658,859 0.18%
TCPU $77,496 $112,644 $87,476 $277,616 0.11%
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Industry Direct Indirect Induced Total
Percent
Change

Wholesale Trade $105,659 $176,470 $159,747 $441,875 0.18%
Retail Trade $558,974 $16,852 $381,402 $957,228 0.26%
FIRE $111,979 $83,849 $161,019 $356,847 0.11%
Services $780,792 $232,017 $674,304 $1,687,113 0.21%
Government $75,399 $22,386 $155,279 $253,064 0.20%
Public Education $150,528 $0 $289,360 $439,888 0.20%
Total $3,275,162 $844,772 $2,574,673 $6,694,607 0.18%
Rate of Impact $0.56

The impact of greater efficiency on earnings reflected a similar pattern to the impact on
employment, with the exception of Agriculture showing the largest change in earnings, in the
specific industries noted above. Retail Trade followed with in relative change in earnings,
followed by Services. Manufacturing and Services were also responsible for roughly half of
the absolute value of the impacts. The rate of earnings impact in this scenario was 56 cents
per dollar saved which is seven cents higher than the rate of impact of the energy savings
achieved to date.

Recall that earnings in Outagamie County between 2001 and 2001 increased by 1.6%.

c. VALUE ADDED

Table G-16. Value Added Impact–Potential Annual Energy Savings, Outagamie County

Industry Direct Indirect Induced Total
Percent
Change

Agriculture $97,539 $16,488 $11,465 $125,492 0.29%
Mining $29 $768 $791 $1,587 0.01%
Construction $0 $88,423 $519,454 $607,877 0.11%
Manufacturing $1,930,658 $148,931 $254,665 $2,334,254 0.17%
TCPU $136,669 $190,097 $174,821 $501,587 0.12%
Wholesale Trade $174,342 $291,184 $263,589 $729,115 0.18%
Retail Trade $881,813 $25,827 $606,394 $1,514,034 0.25%
FIRE $402,715 $201,354 $682,314 $1,286,383 0.15%
Services $878,591 $281,639 $771,594 $1,931,824 0.21%
Government $94,761 $24,095 $198,018 $316,874 0.20%
Public Education $150,528 $0 $289,360 $439,888 0.20%
Total $4,749,364 $1,268,805 $3,778,050 $9,796,219 0.17%
Rate of Impact $0.82

The change in value added in these counties is similar to the impacts in employment and
earnings. Agriculture, Retail Trade, and Services experienced the greatest change in value
added, and Manufacturing, Retail Trade, FIRE and Service constituted the bulk of the total
value of the impacts.
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The impact per dollar saved is $0.82 cents, which is slightly higher than the rate of
achievement by the investments made to date. This difference is attributable to the slightly
higher concentration of savings in Manufacturing over household savings. Outagamie County
has the highest rate of impact of any of the counties studied here because the nature and
structure of economy compared to the other three counties. It simply has the strongest
multipliers overall.

Since the analysis is based on improving the success of existing firms, the biggest impacts
will tend to occur in those industries that already have the greatest employment.
Manufacturing, and agriculture are the industries with the largest potential for energy savings
based on the assumptions of this study and their continued success will contribute to the
export base of the economy and create positive impacts in the rest of the county. Improving
the competitive edge of other industries will also have positive impacts on the region.
Household spending also contributes significantly to the success of the service and retail
industries.

E. CONCLUSIONS

The impacts in Outagamie County were positive and generally stronger than those in the rural
counties for both annual energy savings and the implementation phase. This is attributable to
the comparatively higher level of energy savings that was achieved, the ability of local
suppliers of energy efficiency goods and services to capture local spending, as well as the
stronger overall multipliers in the economy.

With regard to the potential impacts, this urban county shows the smallest potential impact on
the total economy because of the relatively fewer number of energy intensive industries.
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