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Abstract

This study looked at the need for energy conservation and
the use of renewable sources of energy, energy efficiency
and renewable energy policies implemented by state gov-
ernments in order to accelerate the development and deploy-
ment of energy efficient and renewable energy technologies.
This research task represents an initial step in a line of re-
search projects aimed at developing an automated method-
ology for decision support in the field of energy efficiency
policy development and evaluation. As a first step, a solid
point of departure for this research line should be estab-
lished through a literature review and a comprehensive un-
derstanding of the current standing of energy efficiency
policies in the United States. Consequently, the current re-
search task focuses on residential energy efficiency policies
in six Midwestern states, namely Illinois, Indiana, Michi-
gan, Minnesota, Ohio and Wisconsin, due to their proximity
and familiarity to the authors.

This study employed a cross-sectional analysis to under-
stand the components of energy efficiency policies in the
aforementioned six Midwestern states in the U.S. Policy
priorities were identified and predictions put forward about
possible future directions of energy efficiency policy in
these states. To that end, the Database of State Incentives
for Renewables & Efficiency (DSIRE) has been used for
data collection. The database provided detailed information
about each policy, both at the state and municipal levels.
The study provides the groundwork for more specific re-
search targeted toward individual policies implemented
across the states, identifying possible trends and conducting
policy analyses to test policy efficiency.

Introduction

Energy conservation and the use of renewable sources of
energy have gained increasing importance subsequent to the
oil crisis of the 1970s. In recent years, the world has been
faced with a serious shortage of energy which has height-
ened the need for energy efficiency. “Governors, state legis-
lators, regulators, and citizens are increasingly recognizing
that energy efficiency—the kilowatt-hours and gallons of
gasoline we don’t use as a result of improved technologies

and practices—is the cheapest, cleanest, and quickest ener-
gy resource to deploy” [1]. As a result, energy efficiency
policies are targeted towards creating necessary conditions
to speed up the development and the deployment of energy-
efficient equipment. These policies encourage people to use
energy more efficiently; that is, get the maximum output
from a minimum input of energy.

In the U.S., various energy efficiency policies have been
developed and implemented at the federal level as well as at
the state level. Usually, following the policies implemented
at the federal level, each individual U.S. state implements
its own set of policies, which are guided by the broader as-
pects of the federal policies. Some states such as California
(ranked first among the 50 states in 2010 and second in
2011), Massachusetts (ranked first in 2011) and New York
(ranked third in 2011) are more advanced compared to oth-
ers with respect to the type and the number of energy effi-
ciency policies implemented [1]. The world is undergoing
vast changes that create unique challenges for development
and implementation of efficient energy policies. In 2010, a
total of $5.5 billion was allocated to support electricity and
natural gas efficiency programs in the U.S. [1]. These chal-
lenges and their manifestations in societies are often very
complex in nature and require integrated approaches to
solve them.

Although energy efficiency policies represent a pressing
demand for our communities, the literature does not include
a lot of comparative or explanatory analysis to the ones cur-
rently in place. In one of the most recently developed re-
ports, the American Council for Energy Efficient Economy
(ACEEE) ranked the 50 states in relation to energy policies
with respect to six areas: 1) utility and public benefits pro-
grams and policies; 2) transportation policies; 3) building
energy codes; 4) combined heat and power; 5) state govern-
ment initiatives; and 6) appliance efficiency standards [1].
To that end, this study presents a focused comparative anal-
ysis of the energy efficiency policies implemented at the six
Midwestern U.S. States surrounding the Great Lakes. This
research represents a point of departure for a research line
aimed at developing a comprehensive decision support
methodology for energy policy portfolio analysis.
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Background

Over the past 30 years, several energy efficiency policies
have been implemented in the U.S., which were guided
mainly by three drivers [2]. The first major driver was the
economic concern that evolved during the oil embargo of
the 1970s. The second factor was the environmental move-
ment that started in the early 1970s in response to urban
smog and acid rain, and more recently to climate change.
The third driver was the increasing energy cost for the con-
sumer [2]. According to the 2011 ACEEE report, nearly
every state implements a kind of energy efficiency program
nowadays. “Driven by effective regulation from state utility
commissions, utilities and third-party program administra-
tors in some states have been delivering energy efficiency
programs for decades, and offer various efficiency services
for residential, commercial, industrial, and low-income cus-
tomers.” [1]. Policy-makers responded to the aforemen-
tioned market drivers by formulating two types of policies:
(a) supply-push policies and (b) demand-pull policies [3].
Supply-push policies encouraged technological innovations
while demand-pull policies created a market for emerging
energy efficient technologies. Supply-push policies were
mostly in the form of mandatory regulations, economic in-
centives and financial help for industries to promote energy
efficiency or energy efficient products. Demand-pull poli-
cies were, for example, environmental regulations, regula-
tions related to utilities, information and awareness pro-
grams, and subsidies for specific energy saving technolo-
gies.

Research Goals

The goal of this study was to perform a comparative anal-
ysis of the energy efficiency policies implemented in the six
Midwestern states of Illinois, Indiana, Michigan, Minnesota,
Ohio and Wisconsin. Content analysis was used to compre-
hend and arrange large volumes of data collected from the
Database of State Incentives for Renewables & Efficiency
(DSIRE). The outcome of the analysis would assist in un-
derstanding the dynamics of currently implemented policies.

Rationale

The need for this study was justified by the following
reasons. First, a majority of the existing literature in this
area was survey-based. Therefore, this study focused on
policy content and available socioeconomic information in
order to gain an in-depth understanding of how instituted
policies directly relate to state and local constituents [4-7].
Second, an analysis of energy efficiency policies imple-

mented at the state level was an uncommon phenomenon.
Several studies analyzed the effectiveness of energy effi-
ciency policies at the national or international level [8-12].
Third, this study provided information to social scientists,
such as political scientists and sociologists, to better under-
stand the requirements of the efficiency policies. Finally,
much of the available research was conducted at larger and
advanced states, like California and New York, but never on
the Midwestern states [13-15].

Methodology

This section provides a description of the adopted re-
search methodology illustrated in Figure 1. To that end, the
study included only the states in the Midwest region of U.S.
surrounding the Great Lakes, namely Illinois, Indiana,
Michigan, Minnesota, Ohio and Wisconsin.

The method employed for this study was content analysis,
which was used to analyze the explicitly mentioned compo-
nents of each policy. Content analysis permitted the authors
to develop a better understanding of energy efficiency poli-
cy portfolios of these six Midwestern states. To that end,
341 municipal energy efficiency policies listed under the six
Midwestern states in the DSIRE database were first collect-
ed. Next, the authors went through the descriptions of all of
the policies and shortlisted a total of 274 policies which
focused only on the residential sector.

Content Analysis

Content analysis is a useful technique used to sort qualita-
tive data and categorize them into a more methodological
and systematic manner [16-18]. The study adhered to the
rigorous process of content analysis as outlined by Robson
[19]. After identifying the research questions, the sampling
strategy was chosen, followed by identification of the re-
cording unit. Subsequently, the analysis was conducted us-
ing the recording units.

The specific steps described here were performed in con-
ducting the content analysis in order to analyze the residen-
tial energy efficiency policies in the states of Illinois, Indi-
ana, Minnesota, Michigan, Ohio and Wisconsin. Each of
these steps is described below, providing a detailed repre-
sentation of how the data for this study were collected.

Research Question

The primary research question for the analysis was: What
are the common components of energy efficiency policies in
these six Midwestern states? A number of initiatives have
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Identifying Research Question: What are the common components of energy
efficiency policies in the six Midwestern States?

(DSIRE)

Selecting Sampling Strategy:

* Policies targeting residential sector have been emphasized
e Policies categorized using Database of State Incentives for Renewables & Efficiency

Identifying Category for Analysis: Objective of the energy efficiency policies

Selecting Recording Units: Rebate, loan

, renewable energy, and name of common
appliances and equipment

* Recording units were identified and listed
« Energy efficiency policies were categorized based on recording units

Performance Analysis:

Figure 1. Research Methodology

been implemented at the state and local levels with the aim
of increasing energy efficiency in the residential sector. This
study evaluated these components in order to develop a bet-
ter understanding of the incentives that are offered along
with the types of appliances that are targeted by the policies.

Sampling Strategy

Energy efficiency policies targeting both residential and
commercial sectors, and energy efficiency policies targeting
only residential sectors, have been included. Based on the
target sector, categorization of policies was performed using
an energy efficiency policy online database, the Database of
State Incentives for Renewables & Efficiency (DSIRE).
DSIRE, a comprehensive source of information on state,
local, utility and federal incentives and policies that encour-
ages renewable energy and energy efficiency, was used for
this study [20].

Category Analysis

The categories for analysis were based on the research
questions. According to Holsti [21], there are several types
of categories: subject matter, direction, values, goals, meth-
ods, traits, actors, authority, location, conflict and ending.
For this study, the category for analysis was the objective of
the energy efficiency policies. The categories were exhaus-
tive and mutually exclusive.

The primary objective of residential energy efficiency
policies is to generate the required conditions that can expe-
dite both advancement and deployment of market efficient
equipment through the following means: (a) knowledge for
and interaction with the end users, (b) potential threat
shared with both distributor and producer, (c) research, de-
velopment and diffusion of the skill inherent in energy effi-
ciency sectors, (d) operation of particular mechanisms per-
taining to finance, and (e) parameters for the consumers
and/or of equipment used [22].
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Recording Unit

Apart from defining the categories to be used, another
important task was to select the recording unit. Individual
words were used as the recording unit for this study. Each
time a particular word occurred, it was counted as one, and
counts of these occurrences were made and compared. Due
to the simplicity of the approach, authors could distinguish
between words with multiple meanings and code phrases
that constituted a semantic unit. For this study, units of in-
terest were “incentive”, “rebate”, “loan”, “renewable ener-
gy”, and names of particular appliances or equipment.

Analysis

The analysis of the information followed three steps. Con-
sistency was considered to be the key for this study, so the
standards were strictly met. The three-step process of analy-
sis was:

a. Each policy description was studied once to find
the recording units. Generally, exact words or
phrases were not found; instead, the understood
meaning was considered. Brief notes were made
when something containing relevant information
appeared.

b. The policy descriptions were studied again and a
list of all of the identified recording units was fi-
nalized.

c. Finally, the energy efficiency policies were catego-
rized based on the recording units.

Results

The four analyses that were conducted for this study
were: (a) type of policies (residential alone and residential
with other audiences), (b) the types of appliances that were
included in the policies, (c) the policies that have either an
energy efficiency or renewable energy focus, and (d) the
types of incentives offered. The background of policy con-
tent and purpose provided by the analyses would act as a
foundation for subsequent investigations.

In an attempt to validate the forthcoming outcomes of the
adopted research methodology, an investigation of the un-
derlying probability distribution of the addressed popula-
tions (six Midwestern states) was performed. To that end, a
one-way ANOVA and a correlation analysis were per-
formed on data gathered from these states. The aforemen-
tioned analyses were performed using 20 factors:

Median household income

Median age of people

% Male

% Female

Population

% White

% African American

% American Indian

% Native Hawaiian

% of two or more races

% Hispanic or Latino

% White, not Hispanic or Latino
Number of households

Number of industries

% HS Diploma

9% Bachelor's

Per Capita Energy Consumption -- Million Btu
Number of heating degree days
Energy Price -- per million Btu

Table 1 includes the outcomes of the correlation analysis,
while Table 2 identifies the results of the ANOVA analysis.
A closer look at these outcomes shows that there is a strong
correlation between the six states. The values ranged be-
tween a maximum of 0.999987 to a minimum of 0.999613.
Furthermore, the achieved an F value of 0.246 compared to
a critical F value of 2.29 illustrates that there is an overlap
between the underlying sampled populations. This was ex-
pected due to the fact that the analyzed states operate under
one major governmental policy that supports the develop-
ment and implementation of efficient energy policies at the
state level. As defined by Elizabeth Doris, Jaquelin
Cochran, and Martin Vorum in the Energy Efficiency Policy
in the United States: Overview of Trends at Different Levels
of Government report [23], the efficient energy policies in
the U.S. aims at lowering energy bills, improving air quali-
ty, reducing greenhouse gases, increasing energy security
and deferring the need to invest in new infrastructure. This
finding is further supported by the notion that the analyzed
states are Midwestern ones, which mandates similarities of
the underlying distributions.

Table 1. Correlation Analysis of the 6 States

IL IN MI MN OH Wi
IL 1
IN 0.999945 1
MI 0.999757  0.999876 1
MN 0.999933  0.999858  0.999757 1
OH 0.999626  0.999802 0.999983 0.999613 1

WI 0.999905 0.999987  0.999931 0.999861 0.999872 1

Within the first analysis (Figure 2), it was found that
Michigan had the highest percentage (96.8%) of programs
targeting residential audiences only, with nearly every poli-
cy aimed at energy efficiency of residential users. Indiana
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had the highest percentage (47.4%) of programs targeting
both residential and other audiences, including businesses
and schools. Illinois and Ohio had an equal distribution in
both categories, whereas two-thirds of programs implement-
ed in Wisconsin were aimed at residential audiences.

Table 2. Outcomes of ANOVA Analysis of the 6 States

energy policies with more than three-fourths of the pro-
grams encouraging their use.

Table 3. Percentage of the Policies Implemented in the Six
States Targeting the Different Residential Appliances

Appliances IL% | IN% | MI % MN OH % | WI %

Water heater 75.0 75.0 37.0 55.7 63.2 72.2

Source of SS df MS F P- F crit. Space heater 25.0 3.1 0.0 3.8 15.8 16.7
Between 5.59E+12 5 1.12E+12 0.246 0.94 2.29 Heat pump 50.0 84.4 11.1 68.9 68.4 57.9
Within 5.19E+14 114 | 4.55E+12 Pool heater 8.3 3.1 0.0 1.6 0.0 16.7
Total 5.25E+14 | 119 Refrigerator 25.0 3.1 29.6 63.9 21.0 33.3
Freezer 0.0 0.0 0.0 0.0 0.0 5.5

m— Dehumidifier | 83 | 00 | 148 | 443 s3 | 111

o Ceiling fan 8.3 0.0 74 29.5 15.8 0.0

. Furnace 58.3 15.6 44.4 31.1 47.4 50.0
g % Central air condi- | 417 | 438 | 630 | 672 | 368 | 500
E 60% Room air condi- [ 16.7 0.0 14.8 36.1 5.3 5.5
'g 40% Clothes washer 8.3 15.6 70.4 62.2 5.3 16.7
B = Clothes dryer 0.0 0.0 3.7 0.0 0.0 0.0
Boiler 33.3 9.8 18.5 24.6 21.1 50.0

il ™ M| My | oB | w DE super heater | 8.3 0.0 0.0 0.0 0.0 0.0
e F A E b T TR T T T TR T
Dishwasher 0.0 0.0 74 55.7 53 16.7

Figure 2. Policies in the Six States Targeting Residential
Audiences

The second analysis explored the types of appliances that
were targeted by the energy efficiency polices of all the six
states (Table 3). A majority of the energy efficiency policies
of Indiana, Ohio, Minnesota and Wisconsin targeted heat
pumps and water heaters, whereas the policies of Illinois
focused on water heaters and furnaces. The primary focus of
the policies of Michigan was clothes washers. In all of the
six states, central air conditioners were targeted by approxi-
mately 48% of the policies. Overall, Indiana and Michigan
had the greatest number of policies targeting appliances,
whereas Illinois had the lowest number of policies.

The third analysis examined whether the policies had an
energy efficiency or a renewable energy focus (Figure 3 and
Table 4). Table 4 explains various types of policies that
were in demand. There was an overlap in some cases where
both energy efficiency and renewable energy were focused
within the same policy. However, the vast majority (85.6%)
of all programs focus on energy efficiency and more than
half (59.8%) also featured incentives for renewable energy
technologies. Michigan had the highest percentage (93.5%)
of energy efficiency programs; however, a little more than
one in ten (12.9%) of those focused on renewable energy.
Indiana was most likely to support the use of renewable

Total number of | 12.0 32.0 27.0 61.0 19.0 18.0

Table 4. Percentage of the Policies Targeting Renewable
Energy

State Renewable (%)
L 53.3
IN 76.3
MI 12.9
MN 56.3
OH 48.0
WI 60.9
Total 59.8

To gain further insight into the topic, a comparison of the
types of incentives that were offered within the policies was
performed (Table 5). The majority (76.5%) of residential
energy efficiency programs were rebates for using energy
efficient or renewable technologies. Loans were the least
popular (9.1%), except in Wisconsin (21.7%) and Ohio
(20%). Michigan dominated the rebate category (93.5%)
and offered no residential loans. Other forms of incentives
were present in all states. Those that were not rebates or
loans accounted for a relatively small portion (14.4%) of
overall energy efficiency policies.
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Figure 3. Percentage of the Policies Implemented in the Six
States Targeting Energy Efficiency

Table 5. Percentage of the Policies Implemented in the Six
States that are Either Rebates, Loans or Other Types

State Rebate Loan (%) Other (%)
IL 66.7 6.7 26.7
IN 86.8 2.6 10.5
MI 93.5 0.0 6.5
MN 717.5 14.1 8.5
OH 68.0 20.0 12.0
WI 52.2 21.7 26.1
Total 76.5 9.1 14.4
Discussion

The aforementioned findings are encouraging because of
the potential implication. This means that the Midwestern
states recognized the need to offer financial incentives to
constituent homeowners. Large areas of rural communities
could be the reason for the greater number of policies tar-
geting appliances in Michigan and Ohio compared to Illi-
nois; the larger the influence of rural communities, where
homeownership is higher, the more relevant the need for
financial assistance for energy efficient appliances. Indiana
and Michigan have larger areas of land that is mostly rural,
whereas the influence of Chicago often sways decision-
making in Illinois. Indiana’s support to increase the use of
renewable energy is most likely a result of the movement
within the state to harness ethanol-based fuels. Additionally,
it is encouraging to notice that a high proportion of the poli-
cies implemented in the six Midwestern states focus on re-
newable energy and energy efficiency. At the same time, the
policies should continue increasing their focus on renewable
technologies.

Although these outcomes might not fully comply with the
outcomes of the 2011 ACEEE report in regards to the rank-

ing of states, this fact contributes to the focus of the current
research. As mentioned earlier, the ACEEE report considers
six area of energy efficiency, namely Illinois, Indiana,
Michigan, Minnesota, Ohio and Wisconsin. On the other
hand, this study provides a more focused look at policies
targeting residential construction and energy saving appli-
ances.

This study helped to identify the possible methods to en-
hance energy efficiency policy at the local and state levels,
in addition to serving as a model for the development of
federal energy policy. Beyond the environmental benefits
gained from enhanced energy efficiency policies, human
health and well-being will likely improve as a result of bet-
ter financial incentives built into energy efficiency policies
and the shift from conventional energies to renewable tech-
nologies.

Conclusion

The purpose of this study was to create a preliminary un-
derstanding of the focus of energy efficiency policies imple-
mented in six Midwestern states. This study can possibly
serve as a model in the study of energy policies at the local,
state and federal levels. The analyses identified the types of
financial incentives for residential users and found that an
overwhelming majority of these incentives was in the form
of rebates. It would be interesting to analyze the evolution
of these types of policies to better understand how incen-
tives have changed. In addition to the rebate programs in
these six states, the economic market for loan programs is
still alive.

Directions for future research would include further anal-
ysis of environmental and energy policies in the United
States. There also exists the opportunity to compare domes-
tic residential energy efficiency policies with international
energy efficiency policies. Studies reflecting on the evolu-
tion of energy policy in the United States—at the federal
and state levels—will assist in developing a broader concept
of projected trends for the future. Finally, it would be of
special interest to stakeholders to look at how climate
change affects the incentives and incentive types of these
policies.

The results of this study should be considered carefully
due to possible limitations. First, this was a cross-sectional
analysis of a convenience sample of six states only, posing a
threat to external validity. The results cannot be generalized
to the entire United States policy scenario. Second, re-
searchers could have made errors in interpretation of policy
content. However, this was controlled by assessment of all
policies by two independent researchers. The study was
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delimited to the DSIRE database, which may not be up-to-
date, resulting in some missing elements of policies. Finally,
due to a small number of states considered in this study, in-
depth quantitative analyses could not be conducted. There
may be more insights that can be revealed with a larger
sample that would allow for a detailed quantitative analysis
in addition to content analysis.
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