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SUBJECT: Climate Action Plan Framework Proposal for Millersville Borough, Pennsylvania

Dear Ms. Lauren Hauck and the Millersville Borough Council,
This report builds upon the greenhouse gas (GHG) inventorying efforts completed by Carolyn Heckman
and Benjamin Thomas, in partnership with ICLEI and PA DEP, within Millersville Borough. A vulnerability
assessment, assessment of constraints and opportunities, and emissions reduction targets are the next
steps in climate action planning for local governments.
As more state and federal regulations concerning greenhouse gas emissions are implemented, this
proposed climate action plan framework will address constraints and supply recommendations to help
reduce measured greenhouse gas emissions and climate change’s impact within Millersville Borough.
This proposal is based upon the 2019 inventory, which was completed in November of 2021, with the
assistance and guidance of Lauren Hauck of Millersville Borough and the International Council for Local
Environmental Initiatives, also known as ICLEI. ICLEI is a non-governmental organization that helps local
communities meet low emission, nature-based, equitable, resilient, and circular development through
its global network.
Coordinated alongside the Pennsylvania Department of Environmental Protection (DEP), with ICLEI’s
guidance, we hope to build consensus around the recommendations and targets presented in this
Climate Action Plan Framework. By acknowledging this framework, Millersville Borough can be better
suited to adapt to forthcoming climate changes as well as adhere to any changes in state and federal
regulations. Millersville Borough can and will be a healthier, more resilient community for residents and
other stakeholders.
We would like to recognize ICLEI’s Jesse Carpentier, Eli Yewdall, and Matthew Katz in addition to the PA
DEP’s Heidi Kunka (DEP) for assisting with resources and guidance throughout the completion of this
Climate Action Plan Framework.
Thank you for your time and consideration. We look forward to the opportunity to discuss this proposal
in more detail with you. If you have any additional questions, please contact Carolyn Heckman at
cmw5711@psu.edu and/or Benjamin Thomas at bet156@psu.edu.
Sincerely,
Carolyn Heckman and Benjamin Thomas
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Executive Summary
This report analyzes Millersville Borough’s framework for approaching climate change’s impacts
as well as reducing greenhouse gas emissions.

STATE-INITIATED CLIMATE ACTION
According to the Pennsylvania Climate Action Plan 2021, Governor Wolf has pledged commitment to
tackling climate change by implementing 18 strategies that will help reach a greenhouse gas emissions
reduction target of 26 percent by 2025 and 80 percent by 2050, compared to 2005 levels.

JOINING THE COMMUNITY EFFORT
Millersville University, located in the heart of the Borough, has already passed their own Climate Action
Plan as a means to reach carbon neutrality by 2040. In addition, near-by Lancaster City has also
implemented a Climate Action Plan and greenhouse gas emissions reduction targets. Now, Millersville
Borough will have the tools it needs to follow its neighbors by setting targets and policies to help
minimize the impact of climate change and greenhouse gas emissions.

CLIMATE CHANGE’S IMPACTS
The impacts of climate change on Millersville Borough are and will continue to be costly in both time
and resources. Infrastructure vulnerabilities, such as flood damage, in addition to human health
vulnerabilities caused by heat waves and decreased air quality are some of the more immediate
concerns. Agricultural impacts on the local economy as well as increased utility usage and associated
costs will also put economic strain on the community.

THE THREAT OF GREENHOUSE GAS EMISSIONS
With greenhouse gas emission levels being dangerously high and still on the rise, gases such as carbon
dioxide (CO2) and methane (CH4) in our atmosphere from burning fossil fuels are upsetting natural
balances in the climate, environment, and communities. The major sources of emissions for Millersville
Borough are transportation and energy generation within both residential and commercial sectors. We
recommend an emissions reduction target of 62.8% by 2030 for community. Suggested reduction
strategies for commercial and residential sectors include: expanding energy efficiency education,
utilizing local green power purchase, and increasing solar photovoltaic. Transportation emissions can be
further reduced through improved bike infrastructure, increased public transit coverage area and
frequency, and electric vehicle promotion.
Millersville Borough’s Climate Action Plan
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Introduction
Climate policy has increased internationally and nationally throughout the 21st century. International
climate policy dates back to the Kyoto Protocol of 1997, which gathered global support for localized
comprehensive climate action planning. In 2007, the Global Covenant of Mayors put emphasis on
mitigation and adaptation through a focus on greenhouse gas emissions reductions while addressing
community preparation for climate change’s impacts during its three-year planning process. In 2009,
the U.S. passed the American Energy and Security Act, ensuring renewable energy production would be
developed and deployed over the coming decades. Then, in 2015, the Paris Agreement set expectations
for all nations to enact climate change mitigation, and in the same year the Clean Power Plan was
introduced in U.S., targeting air pollution as well as greenhouse gas emissions. Although the United
States withdrew from the Paris Agreement in 2017, we rejoined in 2021 through President Joseph
Biden’s executive order. Over the past decade, state- and local-initiated climate action has grown in
support and popularity, being enacted in many cities throughout the U.S.

State-Initiated Climate Action
Governor Wolf recently committed to tackling climate change and protecting Pennsylvania’s citizens,
economy, and environment through Executive Order 2019-1. By setting GHG reduction targets for the
Commonwealth, Pennsylvania has identified specific energy efficiency and clean energy goals for its
Commonwealth agencies while also establishing the GreenGov Council. “Governor Wolf has also
directed DEP to develop a rulemaking package to abate, control, or limit CO2 emissions from fossilfueled electric power generators via Executive Order 2019-7” 1. As of April 2019, Pennsylvania joined the
U.S. Climate Alliance, by committing to:
•

“Implement policies that advance the goals of the Paris Agreement, aiming to reduce
greenhouse gas emissions by at least 26-28 percent below 2005 levels by 2025

•

Track and report progress to the global community in appropriate settings, including when the
world convenes to take stock of the Paris Agreement

•

Accelerate new and existing policies to reduce carbon pollution and promote clean energy
deployment at the state and federal level”1.
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Introduction
Community Climate Action
Nearby Lancaster City set their own climate action plan in September of 2019. The municipality set
ambitious CO2 emissions reduction goals of 79% by 2025, 80% by 2035, and 81% by 2050 2. Millersville
University, located within Millersville Borough, enacted their own climate action plan in 2016, updating
it in 20194. Millersville University’s Climate Action Plans discusses 9 goals that will help the university
reach carbon neutrality by 2040, including:
1. “Achieve and maintain certification of the Lombardo Welcome Center as a zero energy
building.
2. Design and build all new buildings, and major renovations to existing buildings, to green
building rating system standards.
3. Increase the energy efficiency of Millersville’s existing buildings through retrofits and
upgrades. (8% improvement over 2018 by 2025, 25% by 2040)
4. Increase use of renewable electricity. (50% of demand by 2025, 100% by 2040)
5. Increase onsite renewable energy generation through use of geothermal energy in key
campus buildings.
6. Encourage climate-friendly travel, including carbon offset programs for business travel and
commuting.
7. Increase waste diversion while continuing to reduce GHG emissions associated with the
supply chain.
8. Establish a carbon offset program to offset remaining emissions.”3.
The Five Milestones for Climate Mitigation shown below in Figure 1 depicts the planning process based
on the comprehensive framework developed by ICLEI: Local Governments for Sustainability. The
creation of Millersville Borough’s Climate Action Plan framework, much like the preceding greenhouse
gas inventory was completed with the support of the ICLEI framework as part of the DEP’s Local Climate
Assistance Program.

FIGURE 1: ICLEI’S 5 M ILESTONES FOR CLIMATE M ITIGATION
Millersville Borough’s Climate Action Plan
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Vulnerability Assessment
Land-Use Profile
Millersville Borough comprises
approximately two square miles
of land in Lancaster County,
Pennsylvania. Within its borders
is Millersville University comprising about 19% of the
borough’s total area 4 - one high
school and one elementary
school, and one 21-acre park 5.
There is no preserved
agricultural land within
Millersville’s boundaries6,
although the borough is largely
surrounded by agriculture, and
the majority of land is
designated as Low Density
Residential7. Other designations
within the borough’s boundaries
are: Medium Density
Residential, High Density
Residential,
Residential/Professional Office
District, Neighborhood
Commercial District, and General

FIGURE 2: M ILLERSVILLE B OROUGH Z ONING M AP 7

Commercial District 7. There are
no zoned Industrial sections within borough limits, but Millersville does own and maintain its own
wastewater treatment facility for itself and Manor Township, located in neighboring Manor Township 8.
Millersville also has 9 structures listed as Historical Class 1 Resources, and 503 structures listed as
Historical Class II Resources 9.
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Vulnerability Assessment
Watersheds
The Borough’s northeastern corner is skirted by Little Conestoga Creek, while the Conestoga River
borders the southeastern corner for approx. 0.35 miles 10. The municipality resides in both the Little
Conestoga Creek and Conestoga River stormwater watersheds 11 as well as the Susquehanna and
Chesapeake Bay Watersheds12.

FIGURE 3: H YDROLOGY 13
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Vulnerability Assessment
The Intergovernmental Panel on Climate Change (IPCC) reports that since 2011, globally, greenhouse gas
(GHG) concentrations have continued to rise in our atmosphere 14. Concentrations have risen annually
at averages of: 410 parts per million (ppm) for carbon dioxide (CO2), 1866 parts per billion (ppb) for
methane (CH4), and 332 ppb for nitrous oxide (N2O)14. Each of the last four decades has been
successively warmer, with the most recent decade being 1.09oC warmer globally than the average from
1850-1900, and 1.59oC warmer over land14. Compared to the 1850-1900 average, the IPCC projects that
global surface temperature averaged over 2081-2100 will be 2.1-3.5oC warmer in an intermediate GHG
emissions scenario and 3.3-5.7oC warmer in a very high GHG emissions scenario14.

In the state of Pennsylvania, average temperatures have increased 1.8oF since 1905 and are expected to
warm another 5.9oF by 2050 under a high emissions scenario 15. Historically, Pennsylvania saw less than
one day per year above 95oF but is expected to experience approximately 12 times per year above 95oF
by 2050 and 31-37 times per year by the end of the century, with southwestern and southeastern PA
seeing the highest temperatures15. From 1958-2012, Pennsylvania also experienced a 71% increase in
precipitation falling during very heavy rainfall events15. By mid-century, the state can expect to see a 1213% increase in precipitation during very and extremely heavy precipitation events15. According to the
Pennsylvania Department of Environmental Protection 2021 Climate Impact Assessment:
“Pennsylvania could experience more total average rainfall, occurring in less frequent but
heavier rain events. Extreme rainfall events are projected to increase in magnitude, frequency,
and intensity. Drought conditions are also expected to occur more frequently due to more
extreme, but less frequent precipitation patterns.”
-PA Department of Environmental Protection. Pennsylvania Climate Impact Assessment 202115
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Vulnerability Assessment

FIGURE 4: OBSERVED AND PROJECTED ANNUAL D AYS WITH “VERY H EAVY ” PRECIPITATION 16

Infrastructure Vulnerabilities – Flood Damages
With two waterways bordering Millersville – Little Conestoga Creek and the Conestoga River – flood
damage incurred from increased heavy precipitation events is one potential impact due to climate
change. Under current and historical precipitation trends, according to FEMA 17, Millersville Borough is
subject to potential <1% loss of buildings and their contents during a 100-yr. flood event and a 1% loss
of buildings and contents during a 500-yr. flood event, calculated to $3,700,000 and $4,600,000
respectively. With expected frequency in very and extremely heavy precipitation events expected in the
current century, along with increased precipitation totals during those events, more of Millersville’s land
area will be subject to flood damages more frequently.
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Vulnerability Assessment

FIGURE 5: SUMMARY OF P OTENTIAL F LOOD L OSSES 17

Human Health Vulnerabilities – Heat Waves, Air Quality
Compared to the historical trend of the majority of the state experiencing 0-21 days annually above
90oF, parts of the state could experience between 60 and 100 days annually above 90oF by the end-ofcentury, according to the Pennsylvania Department of Environmental Protection20. Pennsylvania may
also experience an increased number of nights where temperatures do not fall below 68oF, “—a key
threshold for infrastructure and human health cooling relief”15. Approximately 17.5% of Millersville
residents are ages 65 and older 18, an age class defined by the CDC as “more prone to heat-related health
concerns” 19. As heat wave frequencies and intensities increase, the most susceptible populations will
become more at-risk to heat related illnesses.

FIGURE 6: OBSERVED AND PROJECTED ANNUAL D AYS WITH TEMPERATURES >90F 20
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Vulnerability Assessment
Increased temperatures may also have a negative impact on air quality. Increasing GHGs from vehicular
emissions, power plants, and other industrial applications are contributing to the warming climate,
which can also increase the amount of ground-level ozone communities are exposed to directly due to
their GHG emissions. The United States EPA states that an increased exposure to ground-level ozone
“…can aggravate asthma, cause heart attacks, and exacerbate other respiratory and cardiovascular
conditions” 21.

Impacts to Places, Agriculture, and Utility Infrastructure
While Millersville Borough contains to zoned agricultural land, surrounding Lancaster County contains
nearly 394,000 acres of farmland 22, making the county a major national producer. As the climate
warms, the growing season is expected to increase in Pennsylvania (especially in the southeastern part
of the state)15, with a daily average temperature of 50oF expected more frequently. However,
precipitation patterns are expected to change, bringing increased heavy rainfall events with drought
periods in between and in increase in surface-level carbon dioxide. This change can bring potential
complications to local farms in how to adapt to changing climatic conditions and may result in crop
losses or changes in which crops can best be produced. Pennsylvania’s ability to produce corn, its
current highest sales crop, is expected to decrease with coming temperatures, and farms may have to
shift to more heat-tolerant crops, such as peaches or soybeans15. Increased temperatures may also lead
to an increased prevalence of agricultural pests, decreased milk production from dairy cows due to heat
stress, and increased spending for pest control and capital energy expenditures15.

Increasing temperatures and heat waves will lead to less heating degree days but more cooling degree
days by mid- and end-of-century in Pennsylvania. Heating degree days are expected to decrease 22% by
mid-century and 33% by end-of-century. Cooling degree days are expected to increase 150% and 260%
by mid- and end-of-century. This results in a net increase in energy use to condition homes and
buildings within Millersville Borough, leading to higher electricity costs, increased capital expenditures
for adequate-capacity equipment, and a reduced efficiency in the overall energy infrastructure15.
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Greenhouse Gas Emissions Inventory and Forecast
According to the 2021 Pennsylvania Greenhouse Gas Inventory, using 2018 data, 90% of the emissions
were contributed to production and consumption of energy, thus making Pennsylvania “responsible for
approximately 269 million metric ton of carbon dioxide equivalent (MMTCO2e) being emitted into the
atmosphere.” 23

Pennsylvania is a major energy producer. Coal, the most
carbon-intensive, dirty fossil fuel, is still being produced
and exported by Pennsylvania. 24 Pennsylvania is the thirdlargest coal-producing state and the second-largest coalexporting state within the nation. Pennsylvania also ranks
as the third-largest net supplier of total energy in
comparison to other states. In regards to in-state
electricity generation, the second-largest GHG emission
sector as shown in Figure 7, natural gas is predominant,
having surpassed nuclear generation in 2019. Pennsylvania
is the second-largest natural gas producing state in the
nation. “Over half of Pennsylvania households use natural
gas as their primary home heating fuel, and the state’s 49
underground gas storage sites – the most for any state –
help meet regional heating demand in the winter.”

25

FIGURE 7: PENNSYLVANIA 2018 GHG E MISSIONS 23

Nevertheless, Pennsylvania has decreased their overall emissions relative to 2005 levels. According to
the 2021 Greenhouse Gas Inventory, using 2018 data, there has been a 16.7% reduction in statewide net
emissions relative to 2005-levels. However, this reduction isn’t as significant as previous years, with
2016 having the largest change relative to 2005-levels at a 18.9% reduction. 26 Thus, the linear
regression displayed in Figure 8 below shows that statewide emissions, while lower than 2005-levels,
are increasing.
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Greenhouse Gas Emissions Inventory and Forecast

FIGURE 8: PENNSYLVANIA GHG E MISSIONS BY SECTOR 26

When observing the national United States Greenhouse
Gas Emissions, displayed in Figure 9 27 using 2019 data, we
start see a similar trend. Like Pennsylvania, energy
production and consumption consists of a majority of
national emissions, at approximately 61% of total
emissions. In further comparison, however, unlike
Pennsylvania, the transportation and agriculture sectors
are much larger emitters. In fact, the transportation
sector is the largest emitter nationally while, for
Pennsylvania, industry is the largest, as seen above in
Figure 8. Overall, while the national average annual
growth rate has increased since 1990 by 0.1%, national
FIGURE 9: S OURCES OF U.S. GREENHOUSE GAS
E MISSIONS IN 201927
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greenhouse gas emissions have decreased slightly since
2005-levels, showing an 0.8% reduction. 28
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Greenhouse Gas Emissions Inventory and Forecast
Millersville’s Current 2019 Inventory (in metric tons of CO2 equivalent):
•

Transportation & Mobile Sources – 33,534

•

Commercial Energy – 20,000

•

Residential Energy – 17,348

•

Industrial Energy – 2,251
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FIGURE 10: 2019 GHG INVENTORY

Current 2019 Emissions by Sector
•

Transportation – 46%

•

Commercial – 27%

•

Residential – 24%

•

Industrial – 3%
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Greenhouse Gas Emissions Inventory and Forecast
CO2e By Category
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FIGURE 11: 2019 CO2E BY CATEGORY

2050 expected CO2e levels (following a Business-as-Usual Forecasting Method):
•

Transportation & Mobile Sources – 20,038

•

Commercial Energy – 20,608

•

Residential Energy – 17,876

•

Industrial Energy – 2,251

2019 to 2050 - Percent (%) change in emissions categories :
•

Transportation & Mobile Sources – 40% decrease

•

Commercial Energy – 3% increase

•

Residential Energy – 3% increase

•

Industrial Energy – 0%
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Greenhouse Gas Emissions Inventory and Forecast
There is a 40% decrease in Transportation emissions by 2050 due to CAFE standards implementation.
According to the United States Department of Transportation’s National Highway Traffic Safety
Administration (NHTSA):
“NHTSA's Corporate Average Fuel Economy (CAFE) standards regulate how far our vehicles must
travel on a gallon of fuel. NHTSA sets CAFE standards for passenger cars and for light trucks
(collectively, light-duty vehicles), and separately sets fuel consumption standards for mediumand heavy-duty trucks and engines.”29
While this decrease is substantial for Millersville Borough, it isn’t enough on its own to meet reduction
targets and must be paired with other emission reduction strategies to meet the Borough’s goals.

Millersville - 2050 Business as Usual Forecasting in CO2e (MT)
Forecast
2019 Levels
2050 Levels
Commercial Electricity
17602
18137
Commercial Natural Gas
2398
2471
Industrial Natural Gas
2249
2249
Industrial Electricity
2
2
Residential Electricity
12755
13143
Residential Natural Gas
4593
4733
Gasoline - On Road VMT
24345
14547
Diesel - On Road VMT
9189
5491
FIGURE 12: 2050 B USINESS - AS -USUAL F ORECASTING
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Percent Change
3%
3%
0%
0%
3%
3%
-40%
-40%
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Survey
The “Millersville Borough – Climate Action Survey” was conducted throughout March 2022. It was
distributed through posting on Millersville Borough’s Facebook profile. The survey’s intent was to learn
what Millersville residents’ views were on the science behind climate change, its possible impacts to the
borough, and support for adaptation/mitigation strategies. A total of 60 anonymous responses were
received amongst all age groups aged 18 and older. Forty were self-identified property owners while 20
were self-identified renters.

FIGURE 13: M ILLERSVILLE CLIMATE CONCERN

Exactly 50% of respondents (30) were either “Very concerned” or “Somewhat concerned” about the
future climate impact in Millersville Borough and 38 agreed with the statement “Climate change is
happening”. 13.3% of respondents were “Slightly concerned” about the future climate impact in
Millersville Borough, while the largest proportion (36.7%) of respondents were “Not concerned” about
the future climate impacts in Millersville Borough. 17 respondents either “Disagree” or “Somewhat
disagree” with the statement “Climate change is happening”, while 3 responded “Neutral”. When asked
“What do you think the most significant impacts of a possible change in climate might be for our
community? (Please select up to 3 options)”, the 4 highest selected responses were: “Impacts on Ag”
(25 responses), “More Severe Storms” (23 responses), “Increased Flooding Risk” (17 responses), “No
Significant Impact” (17 responses).
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Survey

FIGURE 14: PROPERTY OWNERS - SUSTAINABLE P RACTICES

FIGURE 15: R ENTERS - SUSTAINABLE PRACTICES

Amongst property owners and renters, 7 respondents said they purchase renewable energy through
their utility. 16 respondents had a “lack of interest” in purchasing renewable energy, 10 responded that
“cost” affected their likelihood of purchasing renewable energy, 14 responded “lack of information”,
and 12 chose “not an option”. While not a survey question for renters, 21 property owners responded
that “cost” affected their likelihood of installing solar PV power. Together, between property owners
and renters, 41 responded they already use energy efficient light bulbs, and 33 responded they either
used a programmable thermostat or adjusted their thermostats to save money on heating/cooling.
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Survey

FIGURE 16: TRANSPORTATION - SUSTAINABLE PRACTICES

41 respondents answered it was “Not an option” to take the bus to work/school, 34 responded it was
“Not an option” to carpool to school/work, and 34 responded it was “Not an option” to work remotely
or have a modified office scheduled. Only 4 respondents claimed to currently take the bus to
work/school, 13 claimed to carpool to work/school, and 19 claimed to already work remotely or with a
modified schedule. 27 respondents answered they already drive a fuel-efficient car (greater than 27
miles per gallon), and 7 responded they already drive an alternative fuel vehicle (electric, hybrid,
CNG). “Cost” and “Not an option” were the two greatest factors affecting respondents’ likelihood of
driving a fuel-efficient or alternative fuel vehicle.
45.6% of respondents said they would support expanding access to public transit and
expanding/connecting bike networks, and 56.1% of respondents said they would support improving
walking conditions within Millersville Borough.
When asked “Of the many potential benefits experienced by addressing climate change, select the 3
that are most important to you”, the top 4 responses were: Improved air and water quality (22
responses), Reduced reliance on fossil fuels (21 responses), Increased resilience from climate change
and natural disasters (16 responses), Saving money from lower utility bills (16 responses)
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Reduction Targets & Strategies
Millersville Borough should reduce its emissions by 62.8% by 2030,
with aims to be carbon neutral by 2050.
Representing the latest climate science, science-based targets are found by considering population
growth and represent Millersville Borough’s share of reduction necessary to help keep global warming
below 1.5 °C as committed to in the 2015 Paris Agreement. 30

Commercial and Residential Emissions Reduction Strategies
More than half (51%) of Millersville’s 2019 total emissions (in CO2e metric tons) came from the
commercial (27%) and residential (24%) sectors. With both sectors projected to increase by 2050,
necessary reductions are needed to be made in order to meet the 62.8% science-based target reduction
goal by 2030. When reviewing the Millersville’s public survey results, the main reasons for property
owners not using energy efficient strategies were education, lack of interest, and cost. Thus, keeping
these constraints in mind, there are three possible reduction strategies: promoting energy efficiency
education, utilizing local green power purchase, and increasing solar photovoltaic.

Energy Efficiency Education
Within the community survey, lack of education was addressed by respondents as a reason for not being
more energy efficient. While there are some education programs through the PA Public Utility
Commission, PUC, but there have been calls for more. 31 One more recent education program already in
place is PA Power Switch, a new state authority that helps consumers navigate the utility market when
choosing a provider. 32 Through the PA PUC website, there also is educational material on energy
efficiency and saving energy available, such as smart meters and thermostats. 33 Millersville Borough can
promote these resources in addition to expanding on them, providing more personalized information to
its residents on ways they can be more energy efficient in their community.

Millersville Borough’s Climate Action Plan
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Reduction Targets & Strategies
Local Green Power Purchase
Building on energy efficiency education, local green power purchase can be further explored. In 1996,
the passing of the Pennsylvania Electricity Generation Customer Choice and Competition Act
deregulated the state’s electricity market. Starting in the fall of 1997, “Pennsylvania launched the
country’s largest electric-choice pilot program,” and, by January 2020, “all Pennsylvanians were eligible
to select a new electric generation supplier.” 34 In 1999, a similar act was passed deregulating natural
gas providers. 35 Overall, these Acts increased competition amongst energy providers and caused them
to lower their prices, thus opening the energy market within Pennsylvania. 36 These deregulation acts
also pushed Pennsylvania’s “marketplace for green energy plans and production methods.”35 Thus,
utilities started “to create a more environmentally friendly energy plan; emphasizing the reduction of
everyone’s carbon footprints by including renewable resources in consumer’s power plan choices, such
as dam, wind, and solar energy resources.”35 By promoting energy efficiency education in both the
commercial and residential sector, Millersville energy consumers become more knowledgeable and can
choose to purchase green power from their utilities, reducing the Borough’s emissions from energy
production and consumption.
Increased Solar Photovoltaic
Education is one great too to promote solar photovoltaic. Solar panels and solar power systems have
become increasingly more popular in recent years as more people want to engage in a sustainable
lifestyle, increasing their reliability and efficiency as an energy source. Recent technological
improvements to solar panels have increased their overall efficiency and durability, even while bringing
down the price due to competition and innovation. 37 For example, the price of solar has dropped by
about 90% over the last 15 years when adjusted for inflation, this means energy that cost $3.46 per watt
in 2003 now costs the consumer only about $0.35 cents per watt in 2017. 38 Battery systems are now
turnkey installations and plug and play, meaning that even DIY homeowners can perform most of the
work, often the only need for a professional electrician is to make the final connections to the grid. They
are so reliable and make the perfect back up power source for emergency situations or natural disasters,
and with forecasts for both looking to increase due to climate change.37
Homeowners and businesses choosing solar can also expect improvements in the structural integrity.
Beyond generating electricity, solar panels act to protect roofs from natural elements, including wind
and solar damage, extending a roof’s lifespan. 39 With storms increasing in both frequency and intensity
Millersville Borough’s Climate Action Plan
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Reduction Targets & Strategies
due to climate change, solar panels can withstand hurricanes up to a Category 4 whose wind speeds
range from 130 to 156 mph. This equates to about 2,400 pascals, the unit in which solar panel wind
resistance is measured. 40 They can also act as a physical barrier from flying debris that can damage or
dislodge roof tiles or shingles. 41 Solar panels help prevent damage from heat as well. Not only do solar
panels help protect the physical roof, but they also protect your attic and crawlspaces. “You have a small
space between the panel and the actual roof that allows for air flow and cooling, and this is a great
benefit from having solar panels actively help to keep the attic cooler and help reduce the risk of
excessive heat that is linked to mold or mildew growth in attics and crawlspaces.”39 Additionally, with
expected temperature increases, this means less energy will be used for air conditioning and
dehumidification.
Another incentive for property owners is that Pennsylvania ranks second in the nation in the percentage
of resale value increases obtained from having solar panel installations, improving resale values by an
average of 4.9%. 42 Research data from the Lawrence Berkeley National Laboratory shown in Figure 17
below shows the correlation between home solar panel system size and the increased resale value. It
demonstrates the healthy premiums of approximately $6000 for each kilowatt of solar power installed.
Often the increases are roughly in line with the total cost of a solar system - certainly an attractive
incentive to a homeowner or landlord - when they realize they can recoup almost all the money spent
purchasing a system were they to sell the residence. 43

FIGURE 17: PENNSYLVANIA R ESALE I NCREASE B ASED ON S OLAR S YSTEM SIZE43

Besides lack of interest, residents identified cost as a constraint for choosing to go solar. However, there
are many options when it comes to financing for property owners. Property owners can receive the tax
credits or tax incentives that come with buying panels if they choose to purchase outright. The solar
Investment Tax Credit (ITC) is one of the most important federal policy mechanisms to support the growth
of solar energy in the United States since it was enacted in 2006. The U.S. solar industry has grown by
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more than 10,000% and continues with current 26% reduction in the federal taxes they would otherwise
pay. 44 Property owners can also claim a 10% reduction (depreciation) on the system’s value every year for
up to a period of 25 years.37
There are even options that a property owner can explore beyond purchasing outright as well, such as
leasing or a solar power purchasing agreement (SPPA). These options typically include no money down
however the solar company or utility would receive all the benefits instead of the homeowner.44 Solar
panels in these types of agreements also act as a hedge against utility rate increases, “assuming annual
utility rate increases, the current national average utility rate increases around 3% per year, solar
customers see an average utility bill savings of anywhere from 10% to 40%.”42 Solar contracts include a
fixed price of energy per kilowatt/hour for a typical period of 25 years, that makes these rates on average
much lower over the long run than comparable utility rates in most regions of the U.S. Through education,
property owners in both the commercial and residential sector will know the opportunities with solar as
well as cost-reducing ways to obtain it, making it a viable emission reduction strategy for the Borough.

Transportation Emissions Reduction Strategies
Millersville’s 2019 GHG inventory reveals a 46% makeup of total emissions (in CO2e metric tons) from
the transportation sector. Although, according to calculations provided by ICLEI based upon national
trends, transportation emissions are expected to decrease 40% by 2050, further reductions are needed
in the near-term to reach a 62.8% science-based target reduction goal by 2030. Combining Millersville’s
public survey results with emission reduction strategies put forth by ICLEI, three reduction strategies
appear viable and likely for public acceptance within the borough: Increasing bike infrastructure,
Increased transit coverage & frequency, and EV promotion/infrastructure.

Increased Bicycle Infrastructure
Project Drawdown, a nonprofit organization focusing on global climate change mitigation, defines
bicycle infrastructure as “the increased installation of bicycle paths to encourage more bicycle usage in
urban environments”. 45 In 2018, globally, between 2 and 3 percent of urban transportation was
completed on bicycle45 however bicycling only accounts for approximately 1% of urban transportation
within the U.S. 46 The Institute for Transportation and Development Policy and the University of
California, Davis published a 2015 report titled A Global High Shift Cycling Scenario, in which the group
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found that by achieving an 11% global increase in urban bike transportation by 2030, “the increase in
cycling/e-biking around the world by 2030 in the [high shift cycling] scenario cuts both energy use and
CO2 emissions from the entirety of urban transport by about 7 percent . . . rising to a near 11 percent
reduction by 2050”.46

Encouraging bicycle transport through increased infrastructure can take multiple forms. Conventional
Bike Lanes, Buffered Bike Lanes, Contra-Flow Bike Lanes, and Left-Side Bike Lanes are each defined by
the National Association of City Transportation Officials in their Urban Bikeway Design Guide.47
Transportation and safety studies completed within the borough can reveal which lanes will be the
safest and most user-friendly for Millersville streets.

Increased Transit Coverage & Frequency
Currently, Millersville is served by Red Rose Transit Authority with 3 bus routes: Route 16 – Millersville
to Downtown Lancaster, Millersville University Express, and Millersville University Park City Xpress. 48 Of
the 60 respondents to the Millersville Climate Opinion Survey, only 4 responded that they currently take
the bus to work/school, while 45.6% of respondents agreed they would support expanding access to
public transit. Increasing transit coverage and frequency will be another tool to reduce Millersville’s
transportation emissions.

According to a 2010 report by the U.S. Department of Transportation - Federal Transit Administration,
the U.S. average Pounds of CO2 per Passenger Mile emitted by driving a private automobile was 0.96.
Comparatively, public bus transit average 0.64 Pounds of CO2 per Passenger Mile, and overall public
transit (including bus, rail, and van transit) averaged 0.45 Pounds of CO2 per Passenger Mile. Switching
from private auto trips when traveling to work to public bus transit saves 0.21 Pounds of CO2 per
Passenger Mile49 – resulting in a large annual greenhouse gas emissions reduction.

The American Public Transportation Association estimates that a single person can save 4,800 pounds of
CO2 per year by taking public transit instead of driving a vehicle. 50 APTA also lists the following
properties of efficient land use:
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•

“Higher densities allow for closer proximity of housing, employment and retail, reducing
driving distances and enabling communities to plan for and support alternative travel
options.

•

Higher density development—including transit-oriented development (TOD), multi-use
buildings, and compact apartments and office space—is more energy efficient and extends
public transportation’s contribution by integrating it with other sectors of our economy.”50

Following the guidelines from APTA, increasing public transit options and frequencies within the high
density and heavily used sections of Millersville will have a significant effect on transportation
emissions.

Electric Vehicle Promotion
Trading in one’s gas- or diesel-powered vehicle for an electric vehicle (EV) is another way to drastically
cut transportation emissions. As EVs grow in popularity as a vehicle with a much lower carbon footprint,
President Joseph Biden, along with USDOT and USDOE, announced a major $5 billion investment into a
“National EV Charging Network” over the next 5 years. 51 Being able to travel cross-country with a
reliable EV charging network is a great incentive to purchase an electric vehicle, but reliable charging
stations are needed in smaller municipalities throughout our country to make EV transport truly
practical.

While EV charging stations are being installed in residences by EV owners, municipalities are finding
advantages to installing charging stations throughout their communities as well. SemaConnect, an EV
charger producer, lists the following as benefits to municipalities when installing charging stations:
•

“Improving property values

•

Encouraging green businesses in the area

•

Tapping into a long-term revenue stream

•

Providing a valuable service to local and visiting EV drivers

•

Improving the overall sustainability of a city

•

Measurable reductions in carbon emissions” 52
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Multiple case studies exist of states / municipalities successfully installing EV charging stations
throughout their jurisdictions. Colorado’s Energy Office began its statewide Direct Current Fast Charging
(DCFC) corridors program in 2018, in which the state assessed what travel corridors in the state will be
best served by fast charging stations. 53 And one apartment company in Minneapolis, Minnesota
installed EV charging stations for its tenants, spurring the installation of about 20 charging stations
throughout the city. 54 Both of these case studies can be viewed through the Alternative Fuels Data
Center website at https://afdc.energy.gov/fuels/electricity_infrastructure_development.html.
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Conclusion
As climate change impacts are expected to amplify in severity throughout the coming century, including
increased temperatures, droughts, heavy precipitation events, and other heightened effects, local
climate adaptation and mitigation can be key tools in preparing for the local effects of climate change.
According to research conducted throughout this project, Millersville Borough is most vulnerable to
flooding / waterways impacts, impacts to agriculture, impacts on human health due to heat, and
impacts to utility infrastructure.
The Millersville climate impact opinion survey conducted in March 2022 highlighted key areas where
residents favor climate action policy, such as improving biking and public transportation networks, as
well as improving walking conditions throughout the borough. The survey also revealed which of
climate change mitigation’s potential benefits were most important to Borough residents: Improved air
and water quality, Reduced reliance on fossil fuels, Increased resilience from climate change and natural
disasters, Saving money from lower utility bills.
With these expected impacts, survey results, and borough greenhouse gas inventories collected
throughout this project, we are able to suggest that Millersville Borough reduce its greenhouse gas
emissions 62.8% by 2030. This reduction is known as a science-based target (SBT) and is in line with a
goal of achieving carbon neutrality by 2050. While this report does not detail exact pathways to meet
reduction targets, we provide suggestions to meet targets based on national and state trends, as well as
independent research.
Three pathways to meet residential and commercial energy reduction targets are: Energy efficiency
education, Green power purchase agreements, and Promotion of solar PV installations. These three
reduction methods not only reduce GHG emissions, but also save consumers energy costs as well as
reduce loading on the local power grid.
Three pathways are also suggested to meet transportation reduction targets: Increasing bicycle
infrastructure, Increasing transit coverage & frequency, and Promotion of EVs. These reduction
methods have the potential to make busy roadways in Millersville safer for bicycle and pedestrian
traffic, as well as reducing consumers’ daily travel costs and fuel consumption.
We hope that the information provided throughout this document will provide Millersville Borough
Council with guidance when enacting local climate policy. Local climate policy will make a community
more resilient to future changes; a community able to work, grow, and adapt amidst a changing world.
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Appendix 1 – Full Survey Results
Tell Us About You
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Individual Sustainable Practices: Property Owners

Using Energy Efficient Light Bulbs (LEDs or CFLs)
Cost
6
Lack of Information
0
Lack of Time
1
Lack of Interest
2
Not an Option
2
I’m Doing This
31
Completed an Energy Efficient Audit
Cost
5
Lack of Information
16
Lack of Time
1
Lack of Interest
12
Millersville Borough’s Climate Action Plan

xxx

Appendix 1 – Full Survey Results
Not an Option
I’m Doing This
Installed Solar Panels
Cost
Lack of Information
Lack of Time
Lack of Interest
Not an Option
I’m Doing This

4
5

21
5
1
11
7
0

Purchased Renewable Energy Through My Utility
Cost
6
Lack of Information
10
Lack of Time
0
Lack of Interest
14
Not an Option
7
I’m Doing This
6
Using a Programmable Thermostat to Reduce my Heating/Cooling Bills
Cost
3
Lack of Information
3
Lack of Time
0
Lack of Interest
5
Not an Option
8
I’m Doing This
22
Purchased ENERGY STAR Appliances
Cost
5
Lack of Information
1
Lack of Time
1
Lack of Interest
2
Not an Option
5
I’m Doing This
28
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Individual Sustainable Practices: Renters

Using Energy Efficient Light Bulbs (LEDs or CFLs)
Cost
6
Lack of Information
2
Lack of Time
0
Lack of Interest
0
Not an Option
0
I’m Doing This
10
Conserve Energy by Turning Off Lights/Electronics When Not Using Them
Cost
2
Lack of Information
1
Lack of Time
1
Lack of Interest
0
Not an Option
0
I’m Doing This
13
Purchase Renewable Energy Through My Utility
Cost
4
Lack of Information
4
Lack of Time
2
Lack of Interest
2
Not an Option
5
I’m Doing This
1
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Adjust My Thermostat to Save Money on Heating/Cooling
Cost
2
Lack of Information
1
Lack of Time
0
Lack of Interest
1
Not an Option
2
I’m Doing This
11
Consider the Energy Efficiency of the Property I Rent when Choosing Where to Rent
Cost
3
Lack of Information
6
Lack of Time
1
Lack of Interest
1
Not an Option
3
I’m Doing This
5
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Transportation

Take the Bus to Work/School
Cost
Lack of Information
Lack of Time
Lack of Interest
Not an Option
I’m Doing This

2
0
5
6
41
4

Carpool to Work/School
Cost
Lack of Information
Lack of Time
Lack of Interest
Not an Option
I’m Doing This

0
0
1
5
34
13

Work Remotely or Have a Modified Office Schedule
Cost
0
Lack of Information
1
Lack of Time
0
Lack of Interest
1
Not an Option
34
I’m Doing This
19
Drive a Fuel-Efficient Car (greater than 27 miles per gallon)
Cost
15
Lack of Information
3
Lack of Time
1
Lack of Interest
6
Not an Option
14
I’m Doing This
19
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Drive an Alternative Fuel (electric, hybrid, CNG) Vehicle
Cost
21
Lack of Information
4
Lack of Time
0
Lack of Interest
12
Not an Option
16
I’m Doing This
7

Community
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Climate Change is Happening
Agree
Somewhat Agree
Neutral
Somewhat Disagree
Disagree

32
6
3
1
16

I Understand the Science Behind Climate Change
Agree
25
Somewhat Agree
13
Neutral
7
Somewhat Disagree
5
Disagree
5
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Addressing Climate Change Will Make our Community More Sustainable
Agree
26
Somewhat Agree
7
Neutral
5
Somewhat Disagree
2
Disagree
19
Addressing Climate Change Will be Good for our Local Economy
Agree
22
Somewhat Agree
8
Neutral
7
Somewhat Disagree
3
Disagree
18
When making decisions today, policy makers in my community should consider scientific projections about
what the climate might be like in 50 years.
Agree
26
Somewhat Agree
6
Neutral
5
Somewhat Disagree
5
Disagree
17

Demographics
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