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Executive Summary
This research gathered information about rural and urban
Pennsylvanians’ attitudes toward
renewable energy, their views on
the impacts of renewable energy
generation facilities, and their
willingness to pay for renewable
energy.
The project was conducted in
2010 and 2011 and combined
focus group interviews, a mail survey and case studies of five rural
communities.
Survey results found that respondents prefer some electricity technologies over others. Hydropower,
solar electricity, wind power,
and improved efficiency were all
highly rated by survey respondents. Nuclear power and natural gas were rated next highest,
followed by biomass combustion,
conventional coal, and coal with
carbon capture and sequestration.
Waste coal was the lowest-ranked
technology.
Survey respondents were in
favor of increasing the percentage of electricity generated from
renewable sources, even if such an
increase would cost them money.
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Further, they believed that the
costs of achieving this goal should
be shared by all Pennsylvania
residents. Survey respondents indicated that the Tier 1 requirements
of Act 213 of 2004, the Alternative
Energy Portfolio Standards (AEPS),
were good policy for Pennsylvania,
and they supported increasing the
Tier I requirements above what is
required by current law.
Most survey respondents were
not concerned about the negative
aspects of living near renewable
energy facilities, but a majority
believed that citizens do not have
adequate opportunity to participate
in decisions regarding the siting of
renewable energy facilities.
Survey respondents also were
willing to pay money to achieve
higher renewable electricity
production. Overall, the average
household in Pennsylvania was
willing to pay $55 per year to
increase wind and other renewable
production, excluding biomass
combustion, by an amount equal
to 1 percent of total electricity use
in the state, and was willing to
pay $42 per year to increase solar
generation by the same amount.
The average household was not
willing to pay anything to increase
electricity production from biomass
combustion.
Several common themes
emerged from the case studies.
One was the idea of “energy independence,” which tended to be the
first benefit of renewable energy
that participants chose to mention.
Another was the participants’ natural interest in energy efficiency and
conservation as an energy strategy deserving greater individual,
household, community and state

attention. And another was the
concern about the general absence
of a sound, long-term, comprehensive energy policy at the state or
federal level.
Policy considerations from the
research include the following:
• Policy makers should consider
more non-polluting technologies when developing policies that will affect the mix of
energy sources available to
Pennsylvania residents.
• If future modifications of proportional targets in the state’s
AEPS are considered, policy
makers should include more
electricity from Tier 1–type
renewable sources.
• There appears to be general
public acceptance of the policy
aims of the AEPS and support
for increasing the Tier 1 targets
of the AEPS based on the
respondents’ willingness to pay
to increase renewable energy
production in the state.
• Concern about the job impacts
of the state’s energy policy and
tendencies to see natural gas
and coal as the energy technologies having the most positive
impact on jobs suggest the need
for careful and accurate job and
workforce projections associated with both renewable and
non-renewable energy sector
development.
• Evaluating the implementation
and impact of the state’s model
wind ordinance for local governments could represent a start
in addressing Pennsylvanians’
concern about citizen participation and input in planning and
rule-making for renewable
energy facilities.

Introduction
Public and policy interest in the development and
use of renewable energy has grown worldwide in recent years. In the U.S., concerns about finite supplies
of conventional fossil fuel energy, reliance on foreign
sources of energy and the climate change impacts of
prevailing national energy systems have prompted
increased attention to the potential role of renewable
energy sources, such as wind, biomass, solar and geothermal (Simon, 2007). Nationally, the U.S. Energy
Information Agency (EIA) indicates that renewable
energy accounts for just 7 percent of total energy
consumption and 8.5 percent of electricity generation.
Various public policies at both federal and state levels
as well as commercial and business ventures now aim
to increase the contribution of renewable energy in
the U.S.
In Pennsylvania, renewable energy constitutes a
smaller proportion of the state’s energy supply than in
many other states. In 2009, of the 219 million MWh
of electricity generated in Pennsylvania (US EIA,
2011a), 6 million MWh, or about 3 percent, were
generated from renewable sources. The proportion of
Pennsylvania electricity generation from renewable
sources has increased only slightly over time. Between 1990 and 1995, renewable sources accounted
for about 2 percent of electricity generation in Pennsylvania. In Pennsylvania, the dominant renewable
electricity sources are currently hydropower (1.2
percent of total generation), municipal solid waste
and landfill gas (0.7 percent), wind (0.5 percent) and
biomass (0.3 percent) (US EIA, 2011a).
In 2004, Pennsylvania enacted Act 213, which
established the Alternative Energy Portfolio Standards (AEPS) for electric power generation in Pennsylvania. This law requires that electric distribution
companies and electric generation suppliers source
18 percent of their electricity from alternative energy
sources by 2020, with a minimum of 0.5 percent from
solar power. Under this law, there are two tiers of alternative energy sources. Tier I includes most renewable technologies, such as wind, solar and hydropower, while Tier II includes a variety of nontraditional
electricity sources, some of which are renewable1. By
1. Tier I source: photovoltaic energy, solar-thermal energy, wind, lowimpact hydro, geothermal, biomass, biologically derived methane gas,
coal-mine methane and fuel cells. Tier II source: waste coal, distributed
generation (DG) systems, demand-side management, large-scale hydro,
municipal solid waste, wood pulping and manufacturing byproducts,
and integrated gasification combined cycle (IGCC) coal technology.
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the year 2020, 8 percent of electricity must be sourced
from Tier I sources, and 10 percent must be sourced
from Tier II sources. As part of the implementation of
the AEPS, the state created tradable alternative energy
credits. Electricity distribution companies or generation suppliers who do not themselves generate enough
alternative energy to meet the AEPS requirements can
buy credits from other suppliers who generate more
than their required amount.
Pennsylvania’s creation and implementation of the
AEPS parallel renewable energy portfolio standards
programs developed in other states. As of 2009,
Pennsylvania was one of 28 states having a renewable
energy portfolio standard with binding targets (an
additional five states have voluntary programs). In the
states with binding proportional targets for renewable
energy, those targets range between 8 percent and 40
percent. The average proportional renewable energy
target for the states with mandated standards is about
20 percent, with dates for meeting the standard ranging from 2015 to 2030 (U.S. Department of Energy,
2009).
Policy approaches, such as Pennsylvania’s AEPS
and others to promote renewable energy use and
development, have impacts on Pennsylvanians. The
mix of energy sources in Pennsylvania and how they
are developed and supported will have economic,
social and environmental consequences affecting
all state residents. Although national public opinion
surveys indicate generally strong support for renewable energy production, less information is available
regarding the attitudes of Pennsylvanians toward
renewable energy, including specific sources. This
information is important for determining the general
social acceptability of renewable energy and public
preferences for developing and using specific types of
renewable energy. Given potential land and resource
use implications associated with renewable energy
technologies, such as wind, solar and biomass, certain
renewable energy pathways could have particular significance for rural communities. Thus, a transition by
Pennsylvania to specific sources of renewable energy
or new mixes of renewable and non-renewable energy
is a matter of important public and policy interest.

Project Goals

Conducted in 2010 and 2011, this research project
investigated the attitudes, concerns and preferences
of Pennsylvanians regarding renewable energy. Given
the complexity of renewable energy types and issues, both nationally and in Pennsylvania, this project
5

focused explicitly on renewable electricity generation
rather than on renewable transportation or heating
fuels.
The research had three main goals: to obtain information about the current general level of knowledge,
beliefs and concerns of Pennsylvanians about renewable energy technologies; to measure urban and rural
Pennsylvanians’ attitudes about renewable energy
production and use in Pennsylvania and their willingness to pay to support specific renewable energy
technologies; and to assess and compare the attitudes
of Pennsylvanians in five rural case study communities where either wind or biomass energy facilities
have been built or are under construction, where such
facilities have been proposed, and where no proposals
for developing renewable energy facilities have yet
been made.

Methodology

This project used both qualitative and quantitative
research methods (Creswell and Plano, 2007), and
was conducted in three phases. In Phase I, two focus
groups explored Pennsylvania residents’ general
knowledge about renewable energy, the importance
they place on energy issues, their concerns about the
impacts of renewable energy development, and the
language they used to think about renewable energy
issues. Results from the focus groups were used to
refine items on the mail survey in Phase II.
Focus groups were also used for Phase III.
Discussion guides for the focus groups in Phases I
and III were comprised of a small set of general questions about renewable energy knowledge, benefits,
drawbacks and policy. The Phase III focus groups
also included discussions about the specific renewable
energy facilities in the study community, if applicable, and perceived impacts.
The Phase I focus groups were conducted in June
2010 in Huntingdon County and in Pittsburgh. Participants were recruited with the assistance of educators
and organizers associated with Penn State Cooperative Extension in Huntingdon County and Penn State
Center Engaging Pittsburgh (a metropolitan outreach
unit of Penn State University). For the Phase I focus
groups, the researchers tried to recruit a representative
mix of participants associated with local business,
social services, local government and/or community
groups that have some basis for concern or engagement with energy issues. Because renewable energy
is a new and not widely familiar technical and policy
6

topic, randomly selected participants from the general
public would likely not have had sufficient awareness
and knowledge of the issue to participate in the focus
group discussion. The researchers, therefore, focused
attention on minimizing sampling bias rather than
achieving generalizability (Morgan, 1997).
For Phase I, the Huntingdon focus group had six
participants (two women and four men), while the
Pittsburgh focus group had 10 participants (seven
women and three men). The focus groups ran for approximately 90 minutes each.
The Phase II mail questionnaire included four sections. The first section asked a series of agree/disagree
statements measuring respondents’ attitudes toward
issues related to renewable energy production.
The second section asked respondents to rate different electricity generation technologies according
to their impacts on scenery and land, local air quality,
jobs in Pennsylvania, global climate, and their overall
view of each generation technology. The respondents
rated 10 electricity generation technologies, in total,
including hydropower, solar, wind, improved efficiency, natural gas, nuclear, biomass combustion
(including co-firing), conventional coal, coal with
carbon capture and sequestration, and waste coal. Due
to space limitations in the survey instrument, each
respondent rated 7 of the 10 technologies.
The third section included stated preference questions designed to measure willingness to pay (WTP)
for different renewable energy technologies, as well
as WTP for impacts on jobs in Pennsylvania.
The final section elicited individual characteristics
of the respondents, such as age, income, and education.
Section three consisted of questions designed to
measure the amount of money that Pennsylvania residents would be willing to pay to increase production
of electricity from various renewable sources. Renewable electricity can be viewed either as a private good
or as a public good. A private good is something that
consumers buy, at a price, for their own consumption.
In Pennsylvania, ratepayers can choose to purchase
electricity generated from renewable sources, at a
price premium. The price premium ratepayers are
willing to pay measures the value they place on
consuming renewable electricity. However, because
the total amount of renewable electricity generated in
Pennsylvania is mandated by the AEPS, an individual
ratepayer’s decision to purchase renewable electricity
will not affect the total amount of renewable electricity generated in the state.
The Center for Rural Pennsylvania

If ratepayers care
Figure 1. Sample Question on Choice Experiment Valuation
about the total amount
of renewable electricity
generated in the state,
then total renewable
electricity production is
a public good. A public
good is anything that
residents care about, but
where all residents experience the same level
of the good. The Phase
I focus groups showed
that residents view the
total amount of renewable electricity generated in Pennsylvania as
something that they care
about, but as something
that they cannot individually determine. The
researchers therefore
chose to treat renewable
electricity production
as a public good, and measured the amount of money Pennsylvania in the year 2020. An example of the CE
that residents are willing to pay to change to this
experiment questions is shown in Figure 1.
public good.
The scenarios differed in terms of the levels of
Total renewable electricity production is an exseven attributes, listed in Table 1 on Page 8. The
ample of a public good with multiple dimensions.
attributes and their ranges were selected based on a
Renewable electricity can be generated by several
review of previous studies and on the results of the
different technologies (wind, solar, etc.). The amount initial focus groups. The “total renewable” attribute
that residents are willing to pay to increase total
was the sum of the four individual renewable contrirenewable electricity production may depend on the
butions. Respondents may have had preconceptions
mix of technologies used. The researchers used a
about whether an increase in renewable energy provaluation methodology designed to measure WTP for duction would have a positive or negative impact on
public goods with multiple dimensions. This method- jobs in Pennsylvania. To prevent respondents includology is called the choice experiment (CE) valuation ing concerns they had over job impacts in their WTP
method.
for renewable energy, impact on jobs was included as
The CE valuation method was implemented as fol- a separate attribute.
lows. First, the Tier I requirements of the AEPS were
The choices made by respondents revealed inbriefly described to respondents2. Respondents were
formation about which combinations of attributes
then told that the Tier I requirements of the AEPS
they prefer. If a respondent chose a scenario that
could be changed. In each CE question, respondents
had higher renewable electricity production than the
were given a choice among three scenarios. One of
baseline scenario, but cost the respondent’s household
the scenarios was the baseline scenario, which inmore than the baseline scenario, then the respondent
volved no change to the current AEPS. The other two was willing to pay at least as much as the listed cost
scenarios involved a change in the AEPS that would
to get the listed increase in renewable electricity proincrease the amount of renewable energy produced in duction. By varying the levels of all of the attributes
across scenarios and across questions, the research
2. Tier II requirements were not described to the respondents. Measured
could map out which tradeoffs residents were willing
attitudes toward the AEPS and willingness to pay estimates to change the
or not willing to make.
AEPS from this survey refer to the Tier I requirements only.
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Table 1. Attributes Used in Choice Experiment

The surveys were
pretested among a small
sample of residents (100)
in November 2010.
In January 2011, the
remaining surveys were
mailed. Forty-seven
surveys were returned as
undeliverable.
A total of 783 completed surveys were returned
(271 from urban communities and 512 from rural
communities), yielding
a 50.4 percent response
rate. Item non-response
varied from question to
question, so sample sizes
The CE responses were analyzed using a statistical were adjusted in the analyses to include all responmodel called the multinomial logit (MNL) model.
dents who answered the relevant questions.
The MNL model calculates the tradeoffs that responPhase III of the research involved community case
dents were willing to make between cost and each of studies and additional focus groups. The researchthe other attributes in the scenario. The tradeoff ratio ers used databases from the Pennsylvania Alternative
between any attribute and cost was the amount that
Energy Portfolio Standard Program, American Wind
respondents were willing to pay to get more of that
Energy Association, and the Wood Products Program
attribute.
at Penn State University to assemble information for
The levels of the attributes in each scenario in each 31 biomass facilities and 34 wind facilities in PennCE question were chosen to generate an experimensylvania. The researchers also collected information
tal design that would provide the maximum possible for eight utility-scale solar energy facilities in the
information about respondent preferences over the
state to generate a fuller picture of renewable energy
attributes. Four different versions of the survey were generation in Pennsylvania. Given the diversity of reconstructed. The versions differed in the levels of the newable energy types and facilities of different scales
attributes in each CE question, so that a total of 20
in Pennsylvania, it became important to narrow the
different CE questions were presented to respondents. scope for the case studies. Utility scale wind and bioThe survey, implemented by the Survey Research
mass energy for electricity were chosen as the target
Center at Penn State University and following Dillrenewable energy types for the case studies because
man’s method for mail surveys (Dillman, 2000),
of the current operating prevalence and reports of
included 1,600 Pennsylvania residents. The survey
proposed and planned development of each.
sample was stratified, with 60 percent of addresses
The case studies included a rural community with
from rural municipalities and 40 percent from urban
an established wind energy operation, a rural communicipalities. Rural and urban municipalities were
munity where a new wind energy operation had been
identified using the Center for Rural Pennsylvania’s
proposed, a rural community with an established biorural/urban definition: a municipality is defined as
mass energy operation and a rural community with a
rural if it has a total population of less than 2,500 or
proposed biomass energy operation. A fifth rural coma population density less than 274 persons per square munity with no existing or known proposed utilitymile, unless more than 50 percent of the population
scale renewable energy operation was selected as a
lives within an urbanized area as defined by the U.S. “control.” To the extent possible, the researchers tried
Census Bureau. By these criteria, 24 percent of Penn- to select renewable energy projects in rural counties
sylvania residents live in rural municipalities and 76
in different regions of the state. To better align with
percent live in urban municipalities.
the focus of the mail survey, all renewable energy
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Table 2. Case Study Communities, Facilities and Focus Group
Characteristics

General Renewable
Energy Knowledge and
Attitudes
Despite increased public
discussion and debate
about energy supply,
development and policy,
U.S. residents remain
generally poorly informed
about energy issues and
technologies (McKeown,
2007). Nonetheless,
public interest in renewable energy appears to
be strong and growing,
although, as Sovacool
(2009b) notes, attitudes
and values about reAll focus group participants: local citizens (8); county conservation district and other government environnewable energy tend to
ment agency personnel (6); other environmental group representatives (5); farmers (5); economic development
change over time and vary
agency and chamber of commerce representatives (5); local business owners and representatives (4); cooperative extension educators (4); planning commission personnel (3); government officials (3); human services and by location. Assessment
of public attitudes has
community group representatives (2); religious community leaders (1).
been hampered because
national public opinion and attitude studies have,
case study projects included electricity generation.3
Table 2 presents information about the selected rural until recently, not asked specifically about renewable energy in general or specific types of renewable
case study communities and their renewable energy
energy (Bolsen and Cook, 2006). One exception is
facilities.
public opinion research by the Pew Research Center
The Phase III focus groups, which ran about 90
for the People and the Press, which has consistently
minutes, took place in April and May 2011, with 10
found that at least 75 percent of the U.S. public
participants in Schuylkill County, 12 participants in
favors increasing federal funding to support research
Somerset County, seven participants in Northumberon sources of renewable energy, such as wind, solar
land County, 10 participants in McKean County and
and hydrogen. The same studies have also found a
seven participants in Mifflin County.
majority of the U.S. public favors off-shore drilling,
suggesting that Americans may view multiple enReview of Relevant Studies
ergy sources—both conventional and renewable—as
on Renewable Energy
important national considerations (Pew Research
The literature on renewable energy attitudes, use,
Center for the People and the American Press, 2010).
development and policy has burgeoned in the last 20
Research on specific renewable energy applications
years. The research targeted its literature review on:
has focused overwhelmingly on wind, and, to a far
general renewable energy knowledge and attitudes;
lesser degree, on other applications such as solar,
public support and acceptance of renewable energy;
public concerns and opposition to renewable energy; hydro, biomass or geothermal. For example, one U.S.
study found over 80 percent of respondents supported
and willingness-to-pay.
or strongly supported wind power (Klick and Smith,
2010).
3. The distinction between a community with an established wind energy
facility and a community with a proposed wind facility proved not to be
as sharp as projected in the research design. Although Somerset County
was selected because of its proposed wind farm, there are other established wind operations in the general region and Somerset participants
also referred to them. Similarly, although Schuylkill County was selected
because it hosts one of the longest and largest established wind farms in
Pennsylvania, there is now a proposal for a new wind farm in that area
and some Schuylkill participants mentioned this.
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Public Support and Acceptance
Much of the research on public response to renewable energy has focused on wind energy, with
some research (particularly in the 1970s and 80s)
on household-based solar applications and energy
9

conservation. Increased research on social responses
to bioenergy and biofuels has emerged more recently.
One strikingly consistent finding is general public
support of wind power in the abstract (Bell et al.,
2005; Devine-Wright, 2005; Klick and Smith, 2010;
Warren et al., 2005; Wolsink, 2000), as an energy
technology that makes use of an abundant, “free”
natural resource, and that can mitigate harmful climate change by reducing use of carbon-based energy.
Wind energy is thus favored as an environmentally
beneficial technology that can provide positive global
and local impacts if developed more fully, what Abbott (2010) refers to as a “conservation-as-energy”
perspective. Government, industry, and academic
research have presented wind energy to be an affordable, reliable, and abundant energy resource throughout the world capable of mitigating climate change
impacts (Bohn and Lant, 2009; Kempton et al., 2005;
Swofford and Slattery, 2010). While wind supporters
acknowledge wind energy development may have local landscape impacts, they stress that larger aesthetic
harm associated with climate change would be much
worse than that caused by wind farm development
(Barry et al., 2008). Such a comparative assessment
indicates that, compared to fossil fuel extraction,
which can radically alter landscapes, wind turbines
use less land and in less damaging ways in producing
electricity (Sovacool, 2009b).
Proponents of wind energy implementation are
challenged by the fact that the burdens of development are visible and local, while many benefits are
invisible and global (Brittan, 2002). In response,
wind advocates highlight the urgency of climate
change mitigation based on research (Barry et al.,
2008; Aitken et al., 2008; Woods, 2003), and present
wind energy as an environmentally-benign energy
source compared to fossil fuels and coal (Sovacool,
2009a). Research on local community acceptance of
wind energy has found that acceptance patterns often
follow a U-curve over the course of project planning
and implementation: initially high generalized acceptance of the technology, followed by low acceptance
during siting, followed by a return of acceptance as
the project comes on line and becomes established
(Wolsink, 2007).
Public Concern and Opposition
Wind energy debates have been framed as “greenon-green” meaning both sides purport to have the environment’s best interests at the forefront of their ar10

gument (Warren et al., 2005). Aitken (2010) suggests
that much of the research claiming public support
for wind energy fails to probe survey designs, which
often only ask “yes or no” questions without allowing
respondents the opportunity to note exceptions and
qualifications to their opinions (Bell et al., 2005). Indeed, wind energy projects throughout Europe and the
U.S. have been challenged for a variety of reasons, including aesthetic concerns, fear of environmental and
wildlife impacts, and concern about decision-making
processes.
Drawing from survey data from several sites in
Europe, Wolsink (2007) concluded that “visual evaluation of the impact of wind power on the values of the
landscape is by far the dominant factor in explaining
why some are opposed to wind power implementation and why others support it.” In the San Gorgonio
Pass of California, where the U.S.’s earliest largescale wind development occurred, local opponents
to the project claimed that wind turbines devalue
the aesthetic beauty of the landscape, which would
have harmful economic impacts on the local tourism
sector, though this claim has never been substantiated (Pasqualetti, 2001). Brittan (2002) noted visual
impacts are a key motivator to anti-wind sentiments,
which are exacerbated when facilities are sited in
close proximity to residents. However, remote siting
of turbines is challenged by the need to connect farms
to expensive transmission lines to feed the electrical
grid (Brittan, 2002; Wilson and Stephens, 2009). In
a UK study, Jones and Eiser (2010) found that view
was the key determinant of attitudes toward wind
farms—when the project was out of sight, the interviewee typically believed it to be acceptable. Other
studies found that opponents of wind energy employ a
romanticized view of rurality, characterizing the landscape as tranquil, fragile, and under industrial attack
from wind development (Barry et al., 2008; Jessup,
2010; Woods, 2003). In such cases, wind farm opposition may have very little to do with any attitudes
towards wind technology or energy issues per se, but
is instead a symbolic protest stemming from values
unrelated to individuals’ opinions concerning growth
of the wind energy sector (Sovacool, 2009b).
Analysis of the Cape Wind off-shore wind development controversy in Massachusetts claims negative impacts on ‘the view’ to be a tertiary concern to
objectors, while destruction of fish habitat is a more
primary concern (Kempton et al., 2005). Similarly,
content analysis of objection letters to a UK onThe Center for Rural Pennsylvania

shore wind proposal showed bird fatality and habitat
destruction was the most frequently noted concern
(Aitken et al., 2008), and organizations in the UK and
Australia with the specific intent of protecting birds
have expressed opposition to specific wind proposals (Jessup, 2010). One potential explanation for the
emphasis on birds is that their deaths are measurable
and open to scientific inquiry, unlike perceptions of
landscape impact, which can be discarded as subjective, thereby presenting a stronger anti-wind argument
(van der Horst, 2007).
Some research on wind energy has found that
residents near projects have concerns with planning
processes that they believe devalue their local experience. In most countries and states in the U.S., site
selection and specific site planning of wind projects
occur at the local level. Opposition to wind projects
can emerge when local residents see aspects of this
process as undemocratic or driven by outside interests
(Barry et al., 2008; Sovacool, 2009b). Even in cases
where the political process mandates a review including public comment, the structure of this process can
systematically disregard anti-wind sentiments, namely when national priorities to increase wind development are taken for granted (Aitken et al., 2008). As a
result of these challenges to political process, many
scholars posit a link between increased local participation in planning and successful project implementation (Breukers and Wolsink, 2007; Devine-Wright,
2005; Jobert et al., 2007; Wolsink, 2007, 2010).
In terms of political process, Pasqualetti (2001)
and Toke (2002) argued that opposition to local siting proposals comes from a vocal minority and is
not representative of public opinion, and most community members support wind development. Bell et
al. (2005) described this as the ‘democratic deficit,’
which results when those with negative opinions of
a proposed development are more likely to come
forward than those with positive opinions.
Willingness to Pay
Previous studies that have estimated willingness to
pay (WTP) for increased renewable energy production have been particularly relevant for this project.
All of the studies reviewed here use stated preference
methods to measure WTP. Two studies have explored
whether WTP for renewable energy is sensitive to
whether it would be provided collectively, where
every consumer is required to purchase it, or provided
individually, where each consumer has the option to
Pennsylvanians’ Attitudes Toward Renewable Energy

purchase it. Wiser (2007) found that consumers’ WTP
for renewable energy is higher under collective provision than with voluntary payments. However, Borchers et al. (2007) found that WTP in Delaware was
higher under a voluntary green energy program than
under a mandatory green energy program, contrary to
the results in Wiser (2007).
Another issue explored in previous studies is
whether WTP differs depending on the specific renewable technology. Farhar (1999) investigated WTP4
for renewable energy using data from 14 different surveys conducted in 12 utility service territories in five
western/southwestern states. The results showed that
consumers were willing to pay more for solar energy
and wind power than for biomass and geothermal
electricity. Jensen et al. (2004) elicited consumers’
WTP for 150 KWh of electricity generated using different renewable technologies. This represents about
16 percent of an average household’s monthly electricity use. They found that WTP varied by source,
with lowest WTP for electricity generated from
biomass from forests ($8.35) and crops ($11.36),
and highest WTP for electricity generated by wind
($18.05) and solar ($14.81), which is consistent with
the results shown in Farhar (1999). Living in an urban
area, contribution to environmental organizations,
higher income and higher education levels are associated with higher WTP for renewable energy.
Finally, several studies have explored WTP for the
associated impacts generated by renewable energy
projects. Roe et al. (2001) examined U.S. household
demands for deregulated residential electricity services based on both survey responses and analysis of
price premiums charged in several deregulated U.S.
markets. They elicited consumers’ WTP for changes
in environmental characteristics of electricity service.
The results showed that people were willing to pay
significantly more when emission reductions are accompanied by an increased reliance upon renewable
fuels. Bergmann et al. (2006, 2008) estimated WTP
for external costs and benefits associated with the
adoption of renewable technologies such as landscape
impact, wildlife impact and air pollution. They found
that rural residents are willing to pay more for reductions in air pollution, improvements in wildlife, and
creation of employment than urban residents.
4. For the sake of easy comparison of WTP for renewable energy across
different studies, all WTP values were normalized to 2009 U.S. dollars
using an historical exchange rate converter and a CPI inflation calculator
online. The monetary unit of WTP represents the dollars per month per
household.
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Results

Phase I Focus Group Results

Table 3. Descriptive Statistics of Survey Data
and Pennsylvania Population

In both focus groups, participants mentioned a variety
of renewable energy options,
with wind, solar, and biomass
(specifically methane digestion)
receiving particular attention. The
Huntingdon group spoke more
specifically about particular types
d
: Differences are statistically significant (survey versus population).
of renewable energy and generally demonstrated greater knowlSurvey Results
edge about renewable energy options. One explanaTable 3 summarizes selected demographic statistion may lie with the specific make-up of the rural
tics of the rural and urban survey samples and corfocus group, as the group included an employee of a
local energy provider, a local government official and responding census data of the Pennsylvania population, with urban and rural distinctions by county. The
a renewable energy entrepreneur.
The Pittsburgh participants focused their discussion percentage of males in the survey was higher than
more toward the benefits and drawbacks, community- that in the Pennsylvania population. This does not
necessarily represent a bias in the sample since each
level implications, and political process of renewrespondent household could choose who within the
able energy proliferation more generally. The group
household would fill out the survey. The proportion
members rarely referenced actual renewable energy
of survey respondents over age 65 also was higher
projects in their community, instead discussing renewable energy in terms of what might be possible in than in the general Pennsylvania population for both
the urban and rural samples. Urban survey responthe Pittsburgh area and how these possibilities could
come to fruition. The Pittsburgh participants also dis- dents had higher educational levels than the general
cussed government incentives and regulations, private urban Pennsylvania population, but the difference
was not statistically significant for the rural sample.
industry responsibility, the role of universities, and
Rural survey respondents had higher incomes than the
free-market economic principles.
The two Phase I focus groups revealed general
familiarity with most types of renewable energy,
Figure 2. Ratings of Electricity Generation
although the specific level (and accuracy) of
Technologies – Statewide Weighted Average –
technical knowledge was not the same across the
Mean and 95% Confidence Interval
two groups. Participants in the smaller Huntingdon
group were probably more knowledgeable than the
Pittsburgh participants. Perceptions of benefits centered on economic contributions and environmental
gains. However, neither group, despite generally
positive stances towards renewable energy sources,
saw such sources as energy panaceas. Though
the term “trade-offs” was not used, participants
in these focus groups seemed to share a sense
that gains from renewable energy may be offset
by other drawbacks or undesired outcomes to the
environment or local economy.
When discussing policy options related to renewable energy, the groups suggested both increased
regulation and incentive programs and the need for
funding increases for research and education.
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Figure 3. Ratings of Electricity Generation Technologies –
Conservative vs Liberal/Moderate Respondents

types of respondents, with one exception:
the pattern of ratings across technologies differed depending on whether the
respondent identified him/herself as being
politically conservative. Respondents were
grouped into two groups: those who selfidentified as being conservative or moderate-conservative (46 percent) and those
who self-identified as liberal, moderateliberal or moderate (54 percent). Figure
3 shows the average technology ratings
for conservative and moderate/liberal
respondents. While the relative ranking
of the 10 technologies is similar for both
groups, liberal and moderate respondents
rated solar, wind and improved efficiency
higher than conservative respondents,
rated hydropower about the same, and
rated the other six technologies lower than
conservative respondents. The difference
in technology ratings between the two
groups
was
statistically significant for all technologeneral Pennsylvania rural population, but the difgies except hydropower. It appears that liberal and
ference was not statistically significant for the urban
moderate respondents placed a higher premium on
sample. Therefore, the potential for sample selectechnologies that do not generate waste (air emissions
tion bias was possible in the survey results. Sample
or nuclear waste) than conservative respondents.
selection bias would occur if older, more educated,
Figure 4 on Page 14 shows the average rating for
or higher income respondents have different attitudes
each technology according to each of four specific
or preferences than younger, less educated, lower
impacts. All of the renewable technologies had
income respondents. For many attitude questions,
similar ratings with the exception of biomass. The
the researchers tested whether the responses were
ratings for biomass for impacts on jobs and impacts
related to income, education or age, and corrected
for those responses when calculating the amount that on scenery and land were very similar to ratings for
respondents were willing to pay to increase renewable solar and wind. However, biomass was rated lower
than solar and wind for impact on local air quality
energy production.
and impact on global climate. Coal with carbon capAttitudes Toward Different Electricity Generation ture and sequestration was rated higher for impact on
global climate than conventional coal or waste coal,
Technologies
suggesting that respondents did understand that the
Figure 2 shows the statewide weighted average
technology emits less carbon dioxide, but was rated
overall rating for each technology. The technology
lower for impact on global climate than low-carbon
ratings clustered into four groups. The highest rated
technologies such as solar or wind. Figure 4 also
technologies were the first group of hydropower, solar, wind, and improved efficiency. The second group shows that Pennsylvania residents rated natural gas
and conventional coal highest in terms of their impact
included natural gas and nuclear power. The third
on jobs, suggesting that respondents understood the
group included biomass combustion, conventional
importance of those two resources for employment in
coal, and coal with carbon capture and sequestration
(ccs). The lowest rated group included only one tech- the state.
Finally, the research explored whether technology
nology, combustion of waste coal.
To explore how technology ratings vary among re- ratings differed depending on the level of experience
spondents, the researchers conducted various statisti- the respondent has with the technology. The survey
cal tests for each technology. They found that technol- results showed there was not a statistically significant relationship between proximity to wind turbines
ogy ratings were broadly consistent across different
Pennsylvanians’ Attitudes Toward Renewable Energy
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Figure 4. Ratings of Electricity Generation
by Specific Dimensions – All Data

and the overall rating for wind power. However,
respondents who lived nearer to a wind turbine gave
significantly lower ratings for wind power’s impact
on both land and scenery and local air quality than
respondents who lived farther away. There was no
relationship between proximity to wind turbines and
the respondent’s rating for the impact of wind power
on jobs or on global climate.
The research included a similar analysis for natural
gas ratings. The results showed that none of the respondents’ ratings for natural gas differed depending
on how many natural gas wells there were within 20
miles of the respondents’ homes.
In the survey, respondents were asked whether
they lived within 10 miles of a nuclear power plant,
conventional power plant (coal, natural gas or oil
fired), solar facility or biomass combustion facility.
The results indicated that living near a facility of a
particular technology was not correlated with the
overall rating of that technology, with one exception.
Respondents who lived near a conventional power
plant gave higher overall ratings to waste coal as a
production technology.
Attitudes Toward Renewable Energy Policy
Respondents were asked a series of agree/disagree
questions to measure their attitudes about various issues related to renewable energy and energy policy.
A clear majority of Pennsylvania residents support increasing the amount of renewable electricity
14

generation in Pennsylvania, as 79 percent
of residents agreed or strongly agreed
that they wanted more of Pennsylvania’s
electricity supply to come from renewable sources. The agreement rate was not
significantly different between rural and
urban respondents. Even among respondents who identified themselves as moderate-conservative or conservative, 70
percent of respondents agreed or strongly
agreed with the statement. Consistent
with this attitude, 65 percent of residents
disagreed or strongly disagreed that
government should not encourage renewable energy production because it is too
expensive. Attitudes in favor of increased
renewable energy production appear to
be motivated, at least in part, by concern
over local environmental impacts as 73
percent of residents agreed or strongly
agreed that, as a society, we should be
using less oil, coal, and natural gas to reduce environmental impacts on land, water, and air quality.
But attitudes in favor of renewable energy were not
necessarily motivated by concern over global climate
change as 29 percent of residents disagreed or strongly disagreed that carbon dioxide from burning coal,
oil and natural gas is causing global warming. Ten
percent disagreed or strongly disagreed that, if global
warming does occur, it would be bad for people and/
or the environment.
But even among respondents who indicated a lack
of concern over global warming, 59 percent wanted
more of Pennsylvania’s electricity supply to come
from renewable sources.
Respondents supported the Tier 1 requirements of
the AEPS as 56 percent agreed or strongly agreed that
the AEPS is a good policy for Pennsylvania, and 54
percent disagreed or strongly disagreed that the state
should not require electricity companies to produce
some of their electricity from renewable sources.
Further, respondents tended to favor an increase in the
percentage standards in the AEPS. Fifty-one percent
agreed or strongly agreed that the AEPS should be
made stronger, with a higher required amount of
renewable energy than current law, while only 20
percent disagreed or strongly disagreed with that
statement.
There is a clear preference that any increase in costs
associated with increasing the amount of renewable
electricity production in Pennsylvania should be paid
The Center for Rural Pennsylvania

by all residents, not just by residents who want increased renewable electricity. Sixty-six percent of respondents agreed or strongly agreed that, if increasing
renewable energy production in Pennsylvania costs
more, the costs should be shared by all Pennsylvania
residents. Fifty-five percent disagreed or strongly
disagreed that only people who want to use renewable
energy should have to pay for it and that people who
don’t care shouldn’t be forced to pay.
It should be pointed out that respondent attitudes
are not always internally consistent. While clear
majorities favor strengthening the AEPS, 50 percent
of residents agreed or strongly agreed that the market
should decide how energy is produced, not the government.

all state and local laws, it should be allowed, even if
people living near it are opposed to it.

Variation Among Residents in Attitudes toward
Renewable Energy
In terms of willingness to pay (WTP), the analysis
revealed that there are three unique components that
best explain the variation in attitudes across respondents. The analysis estimated component weights for
several survey questions. The weights were chosen
so that the mean of each component score was equal
to zero, and the variance was equal to 1. In Table
4, weights with values greater than 0.5 indicate a
strong relationship between that attitudinal question
and the component. The first component was positively related to three attitudinal questions measuring
Attitudes Toward Local Impacts from Renewable concern over environmental quality and was labeled
Energy Facilities
“Pro-Environment.” The second component was posiForty-eight percent of respondents said they would tively related to three attitudinal questions measuring
not want a biomass combustion facility located near
support for policies that increase renewable energy
their home, while 25 percent said the same of a wind production and were labeled “Pro-Renewable.” The
farm and 19 said the same of a solar energy facility.
third component was related to two attitudinal quesThe analysis showed that residents who currently live tions about concerns over electricity costs and was
near a wind turbine were equally likely to not want
labeled “Cost Concerns.”
to live near a wind farm as residents who do not live
Each of the three components was compared with
near a wind farm. Members of environmental organi- the following independent variables: rural vs. urban,
zations and politically conservative respondents were income, ethnicity, education, number of adults in
less likely to express a dislike for living near wind
the household, and number of children in the housepower and solar power facilities. Respondents with
hold. The analysis showed that rural respondents and
higher educational levels were more likely to express respondents from households with more children
a dislike for living near a biomass combustion facility. tended to have lower levels of the “Pro-Environment”
Although the majority of respondents tended not
component. The “Pro-Renewable” component was
to express a dislike for having a renewable energy
not associated with any of the measured demographic
facility located near them,
respondents did not believe Table 4. Principle Components Explaining Respondent Attitudes on WTP
that the process for siting renewable energy
facilities provides enough
safeguards to protect
against negative local
impacts. Sixty-one percent
of respondents agreed
that citizens do not have
enough opportunity to
participate in planning how
and where new renewable
energy facilities are built.
Respondents were equally
likely to agree or disagree
that, if a proposed renewable energy facility meets
Pennsylvanians’ Attitudes Toward Renewable Energy
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variables, and higher income and more
Table 5. Sample Average WTP for Attributes and
educated respondents had lower levels of
Aggregate WTP (Standard errors are in parentheses.)
the “Cost Concerns” component.
For both the urban and rural samples,
the researchers compared the survey
sample to the general population and
found that the sample tended to be older,
have higher incomes, and have higher
educational levels than the general public. Since the “Pro-Environment” and
“Pro-Renewable” components were not
correlated with age, income or education,
the values of these components are not
biased by sample selection. However, the
“Cost Concerns” component was correlated with income and education. The
sample is therefore likely biased in terms
of the degree to which the respondents are
concerned about electricity costs. This bias could, in
sample. WTP for all three of these technologies was
turn, bias the estimates of WTP to increase renewable significantly larger than WTP for biomass combusenergy. To correct for potential sample selection bias tion for both samples.
in the “Cost Concerns” component, the researchers
WTP was higher for urban respondents than for
conducted additional tests, one for rural respondents
rural respondents for all energy technologies. These
and the other for urban respondents, with the foldifferences in WTP between rural and urban residents
lowing three explanatory variables: income, age, and are suggestive, but only marginally significant.
education. These again showed that, for both the rural
For job impacts, WTP for avoided job losses
and urban samples, the “Cost Concerns” component
was higher than for job gains, particularly for rural
tended to be lower for respondents with higher inresidents. The difference in WTP between job gains
come and higher education.
and avoided job losses was statistically significant
for rural residents and nearly significant for urban
Willingness to Pay for Increasing Renewable
residents. The differences in WTP for job impacts
Electricity in Pennsylvania
between rural and urban residents were not statistiAverage WTP values for each attribute are shown
cally significant.
in Table 5 for both the rural and urban respondents.
Using the WTP estimates, it is possible to calculate
The standard error of average WTP is presented
aggregate WTP for all Pennsylvania residents. There
in parentheses. Calculated WTP values for reneware 5,235,000 rate-paying residential electricity cusable technologies represent WTP for an increase
tomers in Pennsylvania (US EIA, 2011b). Aggregate
in electricity production equal to 1 percent of total
annual WTP values are calculated by multiplying the
Pennsylvania electricity consumption. Values for job
WTP for rural and urban households by the number
impacts represent WTP for an increase of 1,000 jobs
of rate-paying households, weighted by the proporin Pennsylvania or WTP to avoid a loss of 1,000 jobs. tion of the population that lives in urban and rural
Among renewable technologies, WTP is highest
communities (last column of Table 5).
for wind and other unspecified renewable sources and
Overall, the average household in Pennsylvania was
next highest for solar energy.
willing to pay $55 per year to increase wind and other
Comparing across technologies, WTP for wind
renewable production, excluding biomass combustion,
energy and other renewable sources were not signifi- by an amount equal to 1 percent of total electricity
cantly different from each other in either the rural or
use in the state, and was willing to pay $42 per year
urban sample. WTP for solar was lower than for wind to increase solar generation by the same amount. The
and other renewable sources for both samples. These average household was not willing to pay anything to indifferences were marginally significant for the rural
crease electricity production from biomass combustion.
sample but not significantly different for the urban
While it is useful to know the average WTP for
16
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Pennsylvania households, the average values hide
some differences within the population. For example,
some residents have high WTP for solar, wind, biomass and other renewable technologies, while others
have low or negative WTP for all four technologies.
The spread of the distribution is widest for solar energy. Some people like solar energy best, while others
dislike it the most. The spread of the distribution is
narrowest for other, unspecified renewables. This is
perhaps because respondents were given the least
information about this technology, so respondents
could not react to specific positives or negatives. Had
the technology, which in Pennsylvania would consist
mostly of hydropower and production of electricity from landfill gas, been described in more detail,
respondent opinions may have been more mixed. For
each technology, there is a percentage of residents
with zero or negative willingness to pay to increase
production from that technology. This percentage is
lowest for other, unspecified renewables, where 19
percent of urban residents and 27 percent of rural
residents have zero or negative WTP, and highest for
biomass, where 52 percent of urban residents and 57
percent of rural residents have zero or negative WTP.
Finally, while there are differences in average WTP
for renewable energy technologies between the rural
and urban samples that are close to being statistically
significant, those differences are small relative to the
differences within each sample.

Phase III community case studies
Except for the “control” case of Mifflin County
which had grown modestly, all four case study

counties have seen flat or declining population for
many years. In the 50 years between 1960 and 2010,
McKean’s total population decreased by 20 percent,
Schuylkill’s by 14 percent and Northumberland’s
by 9 percent, while Somerset’s total population was
little changed. All the case study counties had similar
percentages of white residents (between 94 and 98
percent), which was higher than the state overall (82
percent). Compared to the state median age of 40,
residents of the case study counties were a little older,
with Somerset the oldest at 44. Increases in median
age since 1960 in the case study counties were more
pronounced than for the state overall, except in the
instance of Schuylkill County, which had the highest median age of the case study counties in 1960.
Median household income was lower in the rural case
study counties than in the state. Current poverty rates
in Schuylkill and Somerset Counties closely matched
the state average of 12.1 percent, while they were
slightly higher in Mifflin, McKean and Northumberland Counties. Data on changes in county poverty
rates between 2000 and 2010 revealed increases near
(McKean and Mifflin) or below (Somerset) the state
average of 9 percent, while increases in poverty over
the same period in Schuylkill and Northumberland
counties had been larger. In all the case study counties, except for McKean, the proportion of residents
who did not finish high school was higher than the
state average (See Table 6).
The above demographic and socio-economic
indicators for the case study counties underscore that
energy issues, in general, and renewable energy options, in particular, are perceived and experienced in a

Table 6: Selected Demographics for Case Study Countiesa

a

All data refer to 2010 Census totals unless otherwise noted. b Data from 2005-2009 American Community Survey.
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context of generally decreasing and aging populations
and generally lower levels of educational attainment
relative to the state. Poverty rates matched or exceeded the state average in all the case study counties,
suggesting that economic development needs may
be locally relevant in any consideration of renewable
energy options.

approvingly of increased activity for local businesses
servicing the growing Marcellus industry to the north.
Thus, historical patterns and contemporary trajectories of conventional energy extraction and generation
shape the experiences and interests of rural communities. This suggests that individual or community
attitudes about renewable energy must be placed into
a larger context.
Case Study Results
Across the five case study groups, participants asThere were many similarities across the five rural
sociated many of the same benefits and drawbacks,
case study communities (described in Table 2), destrengths and weaknesses with renewable energy.
spite their different locations across the state and their One striking similarity across the groups was that
different direct experiences with renewable energy. In “energy independence” tended to be the first benthese rural communities, the past legacies of natural
efit of renewable energy that participants chose to
resource extraction and use, as well as present energy mention. As groups explored this theme, they somedevelopment tended to shape considerations of rural
times stressed national and geopolitical dimensions
energy options and development.
of homegrown energy. They sometimes emphasized
The industrial prominence and current aftermath of the opportunities for individual, household and local
the coal industry sector, particularly in Schuylkill and self-reliance in renewable energy. Most of the groups
Northumberland counties, but also in the Somerset
spoke to some extent of the desirability of decentralregion, provided a complex backdrop for new renew- ized and distributed renewable energy systems. Such
able energy options. The participants’ direct obsersystems were not the stated focus of the case studies,
vation of the more damaging environmental consewhich were presented to participants as explorations
quences from coal mining compelled their interest in of utility scale renewable energy options.
renewable energy options, but it also brought about a
Another commonality across the case study groups
prudence and cautiousness about any kind of energy
was participants’ natural interest in energy efficiency
development, which in some cases included quesand conservation as an energy strategy meriting
tions about the flow of profits and corporate power
greater individual, household, community and state
and social responsibility. Discussions in several of
attention. Energy efficiency and conservation were
the focus groups about “responsible siting” of wind
not offered as explicit topics for the discussions, but
energy, in particular looking to brownfields and mine participants chose to explore them to some degree in
spoils as more appropriate sites, was seen as an effort all the groups. This suggests participants saw these
to mobilize learning from past industrial land use
topics as logical and connected to the larger concerns
decisions, while also serving present land use priorimotivating interest in renewable energy options. This
ties and energy needs.
unsolicited interest evident in the case study focus
Although the researchers tried to omit counties
groups was well matched by respondents’ rankings
with high levels of Marcellus Shale gas drilling from of energy technologies in the mail survey, suggestconsideration as case study counties, it was challeng- ing that Pennsylvanians see untapped potential in
ing to bracket out the significance of Marcellus Shale concerted energy conservation practices and higher
gas development in research in rural Pennsylvania.
energy efficiency standards.
McKean County, for example, has seen increased gas
While the mail survey indicated that a representadrilling activity during the period of this research.
tive sample of Pennsylvanians was willing to pay
While such local development was viewed favorfor renewable energy, discussion of this topic was
ably in the McKean focus group, the national price
more equivocal in the focus group discussions, which
dynamics surrounding natural gas were perceived as
included a mix of stakeholders in a specific commua main reason that the innovative but costly Smethnity. Reflecting larger societal debates and positions
port municipal biomass project had stalled. Marcellus about the role of government in relation to the role
Shale drilling in the area occupied some discussion in of markets, some participants in each group voiced
the Somerset focus group, providing a counterpoint to reservations about a state role in mandating energy
concerns about wind development in that county. Par- sources, which was seen as distorting markets. Paying
ticipants in the Northumberland focus group reported higher prices for “good” renewable energy for some
18
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became entangled in general distaste for government
intervention and regulation more generally. Detailed
knowledge or understanding of the AEPS and its
provisions was not strongly evident in comments by
all participants at all of the focus groups.
A final common theme that emerged across all case
study focus groups was concern about the general
absence of a sound, long-term, comprehensive energy policy at the state or federal level. Participants
expressed some dissatisfaction with how particular
energy options, such as ethanol, become favored, and
receive incentives and investment, only to fall away
when more information about their impacts become
available or the market changes. Some said that
energy development was too often based on politics,
rather than on solid, unbiased information about the
specific technologies and their impacts. No participants advocated for one type of energy, renewable
or otherwise. From the vantage point of these five
rural communities, a mix of energy technologies and
approaches are required, but achieving successful
outcomes necessitates better coordination.

Conclusions

The research data show that Pennsylvania residents
prefer some electricity technologies over others. Four
distinct groups of technologies emerged. Hydropower, solar electricity, wind power, and improved
efficiency were all highly rated by residents. Nuclear
power and natural gas were rated next highest. Biomass combustion, conventional coal, and coal with
carbon capture and sequestration were ranked next
highest. Waste coal was the lowest-ranked technology. Relative ratings of these technologies were
consistent across different types of participants.
The participant characteristic that most strongly
influenced technology ratings was the participant’s
political leaning. Still, while the relative ratings of the
technologies differed depending on political leaning,
the rankings of the technologies were similar. Both
conservative and liberal/moderate residents ranked
hydropower, solar, wind and improved efficiency as
the most-preferred technologies. Even though biomass combustion is regarded as a renewable technology and coal with carbon capture and sequestration is
a low carbon technology, these two technologies were
rated lower than other renewable and low-carbon
technologies.
Pennsylvania residents are in favor of increasing
the percentage of electricity generated from renewPennsylvanians’ Attitudes Toward Renewable Energy

able sources, even if such an increase will cost them
money. Further, they believe that the costs of achieving this goal should be shared by all Pennsylvania
residents. They believe that the Alternative Energy
Portfolio Standards Tier I requirements are a good
policy for the state, and support increasing the Tier I
requirements above what is required by current law.
These attitudes are consistent across all demographic
groups. Even residents who do not believe that global
warming is occurring or that it is a bad thing for humans and/or the environment are in favor of increasing renewable energy production.
In terms of social acceptance of renewable energy
development and generation in one’s own community, a minority of Pennsylvania residents believe that
it would be undesirable to live near a solar or wind
energy facility. About 50 percent believe that it would
be undesirable to live near a biomass combustion facility. Specific to wind power, residents who currently
live near wind power facilities have similar attitudes
toward living near wind power and give similar overall ratings to wind power as an energy technology as
those who do not, although they give lower ratings to
wind power in terms of its impact on land and scenery and its impact on local air quality. Even though
most Pennsylvania residents are not concerned about
the negative aspects of living near renewable energy
facilities, a majority of residents believe that citizens
do not have adequate opportunity to participate in decisions regarding siting of renewable energy facilities.
Pennsylvania residents are willing to pay money to
achieve higher renewable electricity production. In
aggregate, they are willing to pay $219 to $291 million per year to increase electricity production from
solar, wind and other, unspecified renewable sources
by an amount equal to 1 percent of Pennsylvania
electricity consumption. There is some evidence that
residents are willing to pay more for wind power
or electricity from other renewable sources than for
electricity from solar power, but that evidence is not
conclusive. Pennsylvania residents are not willing
to pay money to increase electricity generation from
biomass combustion.
There are important differences in how much
individual residents are willing to pay for increased
renewable energy. While the average household is
willing to pay a positive amount to increase renewable energy production from solar, wind, or other
renewable sources, some households are not willing
to pay anything, and some may even be unwilling to
pay for an increase in renewable energy production.
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The spread of the distribution of willingness to pay
is widest for solar energy, and narrowest for other,
unspecified renewables.

Policy Considerations

Based on a large representative sample of Pennsylvania residents, the survey research offers a systematic picture of Pennsylvanians’ attitudes and concerns
about renewable energy. The basis for the following
five policy considerations are from the survey findings.
Policy Considerations Based on Survey Research
Policy makers should consider more non-polluting
technologies when developing policies that will affect
the mix of energy sources available to Pennsylvania
residents.
Pennsylvania residents have consistent preferences in favor of non-polluting energy technologies.
Survey respondents ranked highest those generation
technologies that do not produce any waste or pollution. Next-highest ranked are natural gas, nuclear
and biomass combustion. This preference ordering is
consistent across rural and urban residents, high and
low income residents, young and old residents, and
conservative and moderate or liberal residents. Even
residents who stated that they were not concerned
about global warming rank solar, wind, hydro and
improved efficiency highest among energy generation
technologies for the state.
Among these four top-ranked technologies, there is
little difference in preferences. Similarly, the amount
that participants are willing to pay to increase renewable electricity production is similar across wind,
solar, and other renewable sources (except biomass
combustion). This result has implications for the specific target for solar power in the AEPS. Respondents
do not rank solar higher than wind or hydropower in
terms of its overall impact on the state.
Electricity from coal (i.e., conventional coal, coal
with carbon capture and sequestration, waste coal)
are the lowest-ranked technologies. Residents state
that coal has a positive impact on jobs in the state,
relative to other technologies, but still rank the technologies that use coal as their least-preferred technologies.
It is noteworthy that not all renewable technologies were highest ranked. Biomass combustion was
ranked lower than solar, wind, and hydro by Pennsylvania residents. Similarly, not all technologies with
low carbon emissions were highly ranked. Coal with
carbon capture and sequestration was among the lowest ranked technologies.
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If future modifications of proportional targets in the
state’s AEPS are considered, policy makers should
consider including more electricity from Tier 1–type
renewable sources.
Pennsylvania residents want more of their electricity to come from renewable sources. Through the
targets set in the AEPS and through programs to
subsidize and/or give preferential tax treatments to
renewable energy projects, state government influences the mix of energy sources in the state. Pennsylvania residents, by a large margin, support actions
to increase the proportion of energy that comes from
renewable sources. Seventy-nine percent of survey
respondents stated that they want more of Pennsylvania’s electricity supply to come from renewable
sources. This attitude appears to be motivated in part
by concern over local and regional environmental
impacts from nonrenewable technologies, but does
not appear to be strongly motivated by concern over
global warming.
Not only do Pennsylvania residents want more
renewable energy production in the state, they are
in favor of direct government action to encourage
increased renewable energy production.
There appears to be general public acceptance of the
policy aims of the AEPS and support for increasing the
Tier 1 targets of the AEPS based on the respondents’
willingness to pay to increase renewable energy
production in the state.
Pennsylvania residents are willing to pay to increase renewable energy production in the state. State
actions to encourage renewable energy production
can cost households money in the form of higher
electricity prices, higher taxes, and possibly higher
prices for some goods and services. When making
decisions regarding the AEPS and other programs to
encourage renewable energy production, the costs to
households should be considered. Pennsylvania residents support encouraging renewable energy production, even if it will cost them money. Less than half
of survey respondents (41 percent) stated that they
would oppose any change to the AEPS that would
cost them money.
A majority of survey respondents believe that the
costs of encouraging renewable energy production
should be shared by all residents of the state. Far
fewer believe that the costs should be paid only by
those residents who use renewable energy.
The average household in Pennsylvania was willing
to pay $55 per year to increase wind and other renewThe Center for Rural Pennsylvania

able production, excluding biomass combustion, by
an amount equal to 1 percent of total electricity use
in the state, and was willing to pay $42 per year to
increase solar generation by the same amount. The
average household was not willing to pay anything to increase electricity production from biomass combustion.
Importantly, there are differences among households in how much they are willing to pay for increased renewable energy production. Households
whose survey responses indicated more pro-environment and more pro-renewable attitudes are willing to
pay more to encourage renewable energy production,
while households whose statements indicated more
concern over cost are willing to pay less. While the
average household is not willing to pay to encourage
electricity production from biomass, households that
are more pro-environment and more pro-renewable
are willing to pay positive amounts for that technology as well. Even for these households, however,
willingness to pay for solar, wind and other renewable
energy sources is higher than for biomass combustion.
Concern about the job impacts of the state’s energy
policy and tendencies to see natural gas and coal
as the energy technologies having the most positive
impact on jobs suggest the need for careful and
accurate job and workforce projections associated
with both renewable and non-renewable energy
sector development.
Pennsylvania residents are concerned about the
job impacts from the state’s energy policy. There is
considerable debate about whether actions to encourage renewable energy production in Pennsylvania
would have a net positive or negative effect on total
employment in the state. Pennsylvania residents view
natural gas and coal as the two technologies that have
the most positive impact on jobs in the state. This
does not translate, however, into high overall ratings
for those two technologies as energy supply options.
Pennsylvania residents are willing to pay money,
through increased electricity prices, higher taxes, and
higher prices for other goods and services, to protect
existing jobs and to create new jobs related to energy.
The amount residents are willing to pay to protect
existing jobs is slightly larger than the amount they
are willing to pay to create new jobs.
Evaluating the implementation and impact of the
state’s model wind ordinance for local governments
could represent a start in addressing Pennsylvanians’
concerns about citizen participation and input in
Pennsylvanians’ Attitudes Toward Renewable Energy

planning and rule-making for renewable energy
facilities.
Pennsylvania residents are willing to live near clean
renewable energy developments, but have concerns
about the siting process. The process through which
renewable energy developments are reviewed and
approved varies by the type of renewable energy and
the location of the development. For developments
on privately owned land, state regulatory authority
is limited to the impacts from the development (for
example, air and water impacts). The state does not
have authority to regulate social or aesthetic impacts,
for example. Local governments have the ability to
influence energy development through zoning ordinances, but many rural townships do not have zoning
provisions specifically addressing renewable energy
development. In 2006, Pennsylvania developed a
model wind ordinance for local governments, which
provided non-binding guidance for local governments
seeking to develop wind energy siting rules. Suggested considerations for wind ordinances include
design and installation criteria, setbacks and public
disturbance thresholds (including noise).
Pennsylvania residents do not believe that the
current siting process is adequate. A majority of
respondents stated that citizens do not have enough
opportunity to participate in planning how and where
new renewable energy facilities are built, and less
than half believe that a renewable energy facility that
meets all current state and local laws should be allowed if people living near it are opposed to it. Consistent with these concerns identified in the statewide
survey, the focus group research uncovered some
degree of community contention about wind energy
siting and the associated planning and rule-making
processes. Given the expectation of increased future
wind energy development in the state, the adoption
and success of the model wind ordinance should be
evaluated to determine its effectiveness in increasing social acceptance of wind energy and reducing
conflict over siting of wind developments in rural
Pennsylvania communities.
Policy Considerations from the Focus Group Results
Findings from the focus groups and case studies shed light on how Pennsylvanians discuss and
prioritize views and concerns about renewable energy
in specific communities (primarily rural, based on the
design of this research). While these portions of the
research yielded important insights and local-level
explanations, they are based on a non-representative
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sample of residents and should be treated more cautiously than the survey findings. They suggest areas
that may deserve further research and policy study.
Evaulate the performance and impact of
Pennsylvania’s net metering rules.
Several focus group participants had direct operational experience with dispersed renewable energy
production (specifically anaerobic digesters) and
many other participants were familiar with them.
The Pennsylvania Public Utility Commission first
adopted net metering rules in 2006, which were
subsequently amended in 2008. Although the rules
require investor-owned utilities (IOUs) to offer net
metering to residential and non-residential customers
generating electricity at specific capacity thresholds,
focus group participants reported difficulties implementing satisfactory net metering arrangements with
IOUs. Evaluation of the performance and impact
of Pennsylvania’s current net metering rules could
provide information on how to increase the economic
feasibility of local renewable energy installations
at Pennsylvania businesses, farms and residences.
Understanding the implementation and implications
of current net metering rules, particularly as they may
differ across urban and rural settings, could contribute
to policy changes that would strengthen Pennsylvania
markets for renewable energy and encourage participation by diverse and dispersed forms of renewable
energy generation.
Provide more education, opportunities for public
participation.
The focus group research revealed resident concerns about gaps and unevenness in local decisionmaking processes about local renewable energy
development, particularly for wind energy. This
suggests the need for more deliberate and organized
public education about the existing process for making community decisions about energy development
options - whether from renewable or non-renewable
energy sources - and how that process might be
changed. Residents also expressed a need for more
complete information about the economic, environmental and social impacts of all different energy generation systems, both utility- and individual-scale, so
that they can participate in these critical decisions in
an informed way. Also, policies and programs at the
local and state levels should be specifically designed
to increase opportunities for meaningful citizen
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participation in decisions about energy development
in their areas. Policies and programs should highlight
the important role that local planning and zoning
commissions play relative to some local renewable
energy development decisions. Efforts should also
be made to widen citizen participation beyond the
usual categories of people who serve in such roles.
Useful approaches could include formal specialized
training for relevant local commissions and boards,
development of informal networks for local government officials, planners and citizen decision-makers
working to address energy planning and management,
and systematic assembly of and access to resources,
information on “best practices,” and case studies concerning renewable energy development, particularly
in rural places.
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