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Appalachian Regional Commission
The Appalachian Regional Commission’s (ARC) mission is to be a strategic partner and

advocate for sustainable community and economic development in Appalachia.

ARC is a regional economic development agency that represents a partnership of federal,
state, and local government. Established by an act of Congress in 1965, ARC is composed
of the governors of the 13 Appalachian states and a federal co-chair appointed by the
president. Local participation is provided through multi-county local development districts.

ARC funds projects that address the four goals identified in the Commission’s strategic plan:

1. Increase job opportunities and per capita income in Appalachia to reach parity with
the nation.

2. Strengthen the capacity of the people of Appalachia to compete in the
global economy.

3. Develop and improve Appalachia’s infrastructure to make the Region economically
competitive.

4. Build the Appalachian Development Highway System to reduce Appalachia’s isolation.

Each year ARC provides funding for several hundred projects in the Appalachian Region,

in areas such as business development, education and job training, telecommunications,
infrastructure, community development, housing, and transportation. These projects create
thousands of new jobs; improve local water and sewer systems; increase school readiness;
expand access to health care; assist local communities with strategic planning; and provide

technical and managerial assistance to emerging businesses.
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@ Cxecutive Summary

This report was prepared by Regional Technology
Strategies under contract to the Appalachian Regional
Commission. These preliminary findings are part of

a larger study supported by ARC entitled “Energy
Workforce Trends and Training Requirements” which will

be released in the Spring of 2011.

Appalachia and energy have been closely linked
throughout the history of the nation, from the first
discovery and production of oil, to the mining of coal
to fuel our industrial growth, to the development of
hydropower to bring prosperity and progress to remote
rural communities. By using its full range of energy
resources and staying at the forefront of emerging
energy technologies and practices, Appalachia has the
potential to increase the supply of locally produced
clean energy and create and retain jobs. ARC believes
that this approach will help the Region find new

ways to satisfy domestic energy demand, minimize
environmental impacts, and attract service and supply

side industries and businesses.

In 2006, the Commission released Energizing
Appalachia: A Regional Blueprint for Economic

and Energy Development, to provide a strategic
framework for the promotion of new energy-related job
opportunities throughout the Appalachian Region. In
developing the blueprint, the Commission convened
an Energy Advisory Council made up of state energy
office directors and other experts. In addition, in 2009
ARC began working closely with White House Council
on Environmental Quality and seven other Federal
agencies on the Appalachian Regional Development
Initiative, a process designed to provide federal support

to strengthen and diversify the Appalachian economy.

Research sponsored by the Appalachian Regional
Commission indicates that new economic opportunities

in the energy sector are robust. For example, energy
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efficiency investments could create 77,000 net new
jobs in Appalachia by 2030, and 70,000 new jobs in
the renewable energy sector are projected within the
13 Appalachian states as a result of the production of
74GW of renewable energy nationally.

Throughout Appalachia, educational institutions

have been historic leaders in rural communities, and
important new strategies and bold new initiatives often
are a direct result of the vision and support of local
secondary and higher educational institutions. Given
this important community role, this publication seeks to

address two principal questions:

How can colleges and universities work with
communities to promote sustainable development
and create new economic opportunities in rural

Appalachia?

How can education-community-industry-labor
partnerships encourage and lead local policy efforts
to create local jobs and retain more wealth in the
community while improving energy efficiency, and

boosting renewable energy production?

This publication highlights best practices in colleges
that are both environmentally sustainable themselves,
and that foster education-community partnerships to
support local economic growth. It emphasizes those
institutions most closely aligned with local economies.
The examples provided showcase the policies, people,
and resources needed to foster a sustainable approach
to campus development and management, as well as
energize local communities to pursue new opportunities

that are available throughout Appalachia.
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For example, a survey of the membership of the
Community College Alliance for Sustainability illustrates
the strength of commitments to achieving more
sustainable communities, economies, and campuses.
Four in five member colleges have formed college
sustainability committees, almost half have a college
sustainability officer, and ninety percent are developing

new programs in sustainability.

Research now underway, commissioned by ARC,

reveals that over 1,500 community and technical college
students are enrolled in credit and non-credit courses

in renewable energy in Appalachia, while 1,700 students
are enrolled in courses focused on energy efficiency.
Looking at specific programs that relate directly to
efficient energy use, a majority of community and
technical colleges in the Region devote some time

to energy efficiency or energy management. When
complete by early 2011, this research study will provide
detailed information about complete supply and
forecasted demand patterns for all occupations related
to energy sectors in Southern, Central, and Northern

Appalachia.

The case studies presented in this publication provide
examples of sustainable energy resources and their
uses, and illustrate how educational institutions in
Appalachia provide both critical leadership and
training to meet the needs of emerging industry, and
help communities develop markets and generate
demand for green products and services. These profiles
represent a cross section of innovative practices at
post-secondary institutions. Each college profiled
approaches education, training, and community
leadership in a slightly different way, and develops its
own innovative programs designed to prepare students,
and communities, for participation in a new energy

economy.

Lessons learned from these case studies are also

provided, and include:

1. The majority of demand for “green” skills can
be met through existing occupations, not new
occupations.

2.  Sustainability should be treated systemically,
as a goal that generates and retains wealth in
a community through employment and self
employment, increased incomes, better health,
higher quality of life, and public sector support.

3. Educational institutions have major roles to
play, not only in reacting to business needs but
also in influencing business in adopting more
sustainable practices.

4. Community and regional colleges have the pulse
of the community, understand local needs and
biases, and are able to respond and influence
them.

5. Effective programs are those that understand the
constraints of their market and design programs
with the flexibility to accommodate a wide range
of students.

6. Many of the new economic opportunities in
green jobs are entrepreneurial.

7. Support in terms of time, resources, and
recognition from senior college administrators is
essential for the success of these programs.

8.  Cross-fertilization among colleges in different
regions is valuable to innovation.

9. Measures of success used in higher education are
not always consistent with wealth generation and
retention goals for a community.

10. Many colleges serve as models for sustainability
by emphasizing and rewarding energy efficient
practices among their students, managing
energy use, and building green facilities. By
practicing sustainability in their own institutions
they become models for the community and

economy.
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Introduction and Overview

Appalachia and energy have been closely linked
throughout the history of the nation, from the first
discovery and production of oil, to the mining of coal
to fuel our industrial growth, to the development of
hydropower to bring prosperity and progress to remote
rural communities. By using its full range of energy
resources and staying at the forefront of emerging
energy technologies and practices, Appalachia has the
potential to increase the supply of locally produced
clean energy and create and retain jobs. ARC believes
that this approach will help the Region find new

ways to satisfy domestic energy demand, minimize
environmental impacts, and attract service and supply
side industries and businesses. Moreover, because of
the importance of energy production and conservation
to the growth and competitiveness of so many sectors
of the economy, from agriculture to automobiles, this
approach will help generate and retain wealth in the

region’s communities.

In 2006, the Commission released Energizing
Appalachia: A Regional Blueprint for Economic

and Energy Development to provide a strategic
framework for the promotion of new energy-related

job opportunities throughout the Appalachian Region.
Approved by the governors of the 13 Appalachian
states and the ARC Federal Co-Chair, the blueprint

was developed in response to the changing energy
supply, policy, and use environment. In addition, in 2009
ARC began working closely with White House Council
on Environmental Quality and seven other Federal
agencies on the Appalachian Regional Development
Initiative, a process designed to provide federal support

to strengthen and diversify the Appalachian economy.

In developing the blueprint, the Commission convened
an Energy Advisory Council made up of state energy

office directors and other experts. Members of this

group used their expertise, ideas, and experience,

as well as information gathered by ARC, to develop
regional energy strategies and identify opportunities
for ARC and its member states to address the changing
energy market environment. The three broad strategic
objectives highlighted in the Energy Blueprint include:
(1) promoting energy efficiency in Appalachia to
enhance the Region’s economic competitiveness; (2)
increasing the use of renewable energy resources to
stimulate the growth of new jobs; and (3) supporting the
development of clean conventional energy resources to

retain the existing economic infrastructure.

National research suggests that energy—both
renewable energy production and conservation—will
produce millions of jobs. Energy efficiency alone is
projected to grow fourfold in the next decade and
employ 1.3 million." Another industry-sponsored study
estimated that renewable energy and energy efficiency
together accounted for 9 million jobs and more than
$970 billion in revenue in 2007.2 Many of the jobs will
require new skill sets, but many others, such as building
and maintaining the transmission lines needed to
connect rural wind energy farms to cities, will require

more conventional skills.

Research sponsored by the Appalachian Regional

Commission indicates that new economic opportunities

in the energy sector are robust. For example:

®  energy efficiency investments could create 77,000
net new jobs in Appalachia by 2030 while cutting
projected energy use by 24 percent, resulting in
energy savings of over $21 billion in the Region

= 70,000 new jobs in the renewable energy sector
are projected within the 13 Appalachian states as
a result of the production of 74GW of renewable

energy nationally.

"Goldman, C., et al. (2010). Energy Efficiency and Services Sector: Workforce and Training Needs. Berkeley: Lawrence Berkeley National Laboratory.
2Bezdek, R. (2009). Green Collar Jobs in the U.S. and Colorado: Economic Drivers for the 21 Century. Boulder: American Solar Energy Society.
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As part of its Energy Initiative, the Commission has
undertaken a range of activities, including educational
conferences, targeted grants programs, and research
activities, that have thus far provided funding for over
100 projects to support the creation of over 1,000 new
jobs and train over 4,000 workers and students for
positions in the renewable energy, energy efficiency,

and clean fossil energy sectors.

In addition, the Commission has adopted new policies
for enhancing the energy efficiency of all ARC-funded
construction projects. These policies include a focus
on outreach and education to community leaders

and requirements that ARC-funded construction
projects address energy efficiency. These new policy
measures help ensure that ARC will be promoting
efficient development in the Region going forward and
help create demand for related green construction

employment.

Strategic partnerships have been and will continue to
be essential in the development and implementation

of all these activities. Some of the leading national
organizations and federal agencies that are working with
the ARC to develop and implement these programs
include the U.S. Department of Energy, National
Renewable Energy Laboratory, American Wind Energy
Association, National Energy Education Development
Project, Southface Institute, Southern Alliance for Clean
Energy, U.S. Green Building Council, American Council
on Energy Efficient Economy, Penn Future, Tennessee
Valley Authority, U.S. Department of Housing and Urban
Development, U.S. Department of Labor, and State
Energy Offices.

The Role of Educational Institutions

Throughout the ARC region, its educational institutions
have been historic leaders in rural communities, and
important new strategies and bold new initiatives often
are a direct result of the vision and support of local
secondary and higher educational institutions. How

do colleges and universities work with communities

to promote sustainable development and create new
economic opportunities in rural Appalachia? How

can education-community-industry-labor partnerships
encourage and lead local policy efforts to create local
jobs and retain more wealth in the community while
improving energy efficiency and boosting renewable

energy production?

The success of responding to changing demands for
efficient energy use and renewable energy production
will depend heavily on the region’s educational
institutions, from elementary through graduate schools.
These institutions not only train tomorrow's workforce
and educate future entrepreneurs, but they also reach
out to the community to improve understanding of the

long-term implications of the new energy economy.

To support this leadership role and develop the
necessary new programs, the U.S. Department of Labor
provided over $500 million of economic stimulus funds
for training for green jobs programs. In addition, leading
the way in energy efficiency in their communities, some
3,813 higher education projects across the nation were
in the process of obtaining LEED certification in the
spring of 2010.3

3Hough, Mark (May 16, 2010). The Campus Green: Trampled by the Wheels of LEED?, Chronicle of Higher Education.
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Introduction and Overview

CONTINUED

This publication highlights best practices in colleges
that are both environmentally sustainable themselves
and that foster education-community partnerships to
support local economic growth. It emphasizes those
institutions most closely aligned with local economies.
The examples provided showcase the policies, people,
and resources needed to foster a sustainable approach
to campus development and management and to
energize local communities to pursue new opportunities

that are available throughout Appalachia.

Exemplary and Innovative Practices in Higher Education

Many of Appalachia’s colleges and universities have
moved quickly toward sustainability, in terms of
educating and training for, promoting, and adopting
sustainable practices. Although virtually all ARC
institutions are responding in some way, this document
highlights a few that are particularly innovative or
exemplary. Each case study highlights innovative ways
that higher education institutions, and community
colleges in particular, are responding to and leading the
way towards a more sustainable economy and how that

change is affecting jobs and wealth across the region.

These case studies draw largely on information and
insights gleaned from two sources. The first source is the
Alliance for Sustainability, a project supported by the Ford
Foundation to engage a group of community colleges in
central Appalachia in efforts to generate and retain more
wealth while pursuing triple bottom line outcomes—
economic, social, and environmental. The second source
is an on-going evaluation of the economic impacts of
energy and environmental policy in Appalachia with a

heavy emphasis on workforce implications.
The Community College Alliance for Sustainability
Formed in 2009 with a grant from the Ford Foundation

to support members in central Appalachia, this

network seeks to develop new and better ways to

educate, train, promote, and support sustainable rural
development. This learning and innovation network
has worked to introduce new ideas into their curricula
and community that involve forms of renewable energy,
energy conservation, and local production aligned with
local talents and markets. This project, one of many
supported by the Ford Foundation, treats sustainability
as part of a local wealth creation system in which the
colleges are part of a value chain that connects people,
sectors of the economy, community organizations, and

places near and far.

The goals of the Alliance are: expanding or improving
programs that support employment in sustainable
enterprises; attracting and retaining students in
programs that lead to employment opportunities;
supporting entrepreneurship in green building,

energy conservation, sustainable agriculture, and
ecotourism; helping local businesses understand the
economics of sustainability and social inclusion; building
partnerships with government agencies, community-
based organizations, and extension services; increasing
energy efficiency and renewable energy on campuses;
and sharing everything learned or developed across
Appalachia and the United States.

A survey of the membership illustrates the strength

of their commitments to achieving more sustainable
communities, economies, and campuses. Four in five
member colleges have formed college sustainability
committees, almost half have a college sustainability
officer, and 90 percent are developing new programs in
sustainability. Programs are slower to appear, as it takes
time to get state approval and build the demand among
students. Only a few colleges have dedicated two-year
degree programs in place in the field of sustainable
development, with the largest number of such programs
being found in solar installation and repair and electric/
hybrid vehicles. All colleges, however, have made
adaptations to existing programs by adding courses
addressing skills associated with renewable energy or

energy conservation.
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A sampling of these innovative efforts includes:

Hocking College in Nelsonville, Ohio, has the only
eco-tourism program, is in the process of developing
a local food systems program with ACENet, and

has degree programs in alternative energy and in

automotive hybrids. (Details in case study.)

Cleveland State Community College in Cleveland,
Tennessee, has a degree program in environmental
sciences, is working to make its campus green, and embeds

sustainability into all programs. (Details in case study.)

WVU-Parkersburg’s two-year college has developed
Energy Assessment/Management and Solar Energy
Technology certificate and degree programs. The
college is a founding member of the Mid-Ohio Valley
Green-Up Council, which was created to integrate green
practices into current college curricula and organized
labor apprenticeship programs. Further, with the
support of the West Virginia Community and Technical
College System and the WV Division of Energy, the
college is becoming the Solar Training Center for the
state of West Virginia, providing train-the-trainer and
faculty development workshops for other community
and technical colleges. Putting sustainability principles
into practice, WVU-Parkersburg also has internal

and external recycling programs, practices energy

and resource conservation, and provides workshops,
programs and information that address questions,

concerns and careers in emerging energy fields.

Bridgemont Community Technical College in
Montgomery, West Virginia, is establishing the
Bridgemont Sustainability Institute with a planning
grant from the West Virginia Community and Technical
College System and help from the West Virginia
Department of Environmental Protection. The Institute’s
threefold mission is to educate West Virginia's workforce

in sustainability concepts, enhance West Virginia's

academic offerings in green technologies, and assist
communities in their pursuit of sustainability. According
to President Jo Harris, "It is vital to our state and our
nation that we commit ourselves to sustainability to be
good stewards of the environment.” The college also
purchased a biodiesel reactor and waste wood pelletizer
for use in their Diesel Technology and Mechanical
Engineering Technology programs to help demonstrate
real world applications of green technologies. More
than 400 students have taken a new introductory course,
Sustainability 101, which covers the triple bottom line of
sustainability. Further, the college changed its Building
Construction Management degree to Building Sciences
Technology to incorporate weatherization training as
part of the green construction curriculum and now has a

certified Home Energy Rating System rater on staff.

Bevill State Community College in Fayette,
Alabama, formed a college-wide Sustainability
Committee to comprehensively examine progress
towards sustainability strategies. The college received
a Department of Labor grant to start a Center for
Renewable Energy, the initial focus of which is a
certificate program in Bioenergy that focuses on training
for biomass companies located in the region. The
college also plans to implement several new courses
related to sustainability and green technology in a
number of career and technical programs. In addition,
last summer the college entered into an agreement
with an independent contractor to implement a plan
for programming, procedures, and other measures to
ensure energy consumption savings. The objectives
were to reduce the yearly energy consumption and to
train personnel for maintaining the building automation
systems at an optimal condition. Since implementing
this project, Bevill State Community College reduced
its annual energy usage by approximately 90,000 kWh,
leading to a savings of about $180,000. Bevill State
plans to continue this process and add more buildings

for additional energy and monetary savings.
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Introduction and Overview

CONTINUED

Walters State Community College in Morristown,

Tennessee, is shepherding a Clean Energy Technology
A.A.S. degree program through the state-level approval
process. It has been approved by the Tennessee Board
of Regents and awaits approval from the Tennessee
Higher Education Commission. Once the program is
approved, it will be added to the college’s catalog as

a full degree program. The college was also awarded
contracts to install a wind turbine and solar arrays on
campus and has greenhouses awaiting geothermal
design and installation. The college also has a $1 million
grant to develop training in green energy technology
with a focus on biomass from wood pelletization and
solar panels for public housing and has plans to develop

a viticulture program.

Haywood Community College (HCC) in Clyde,
North Carolina, is building a Research Demonstration
House on campus in cooperation the USDA Forest
Products Laboratory as a model of sustainable building
practices, low impact development, and green building
technology. The model, which will feature energy
efficient technologies, will be constructed by students
and will demonstrate green building technologies,

the recycling of construction waste materials, and

the relationship of energy efficiency to affordable
housing. The college received the top ranking in

North Carolina and placed 19" in the nation in the
Waste Minimization category in the RecycleMania 2010
competition. RecycleMania, a friendly competition and
benchmarking tool for college and university recycling
programs, promotes waste reduction activities to their
campus communities. HCC received a grant from the
Biofuels Center of North Carolina for the Haywood
County Biofuels Production, Education, and Training
Project to provide alternative fuel supplies for campus
and county diesel vehicles; integrate biodiesel training
into the college’s existing Industrial and Automotive
Systems Technology curricula and Continuing Education
programs; train the workforce in biofuels technology;
and increase awareness of biofuels. HCC was also

one of three local community colleges that received

a $100,000 grant from the Appalachian Regional
Commission to develop and expand green jobs training

programs.

Renewable energy and conservation are making
headway in even the most coal-dependent parts of

Appalachia. For example:

Mountain Empire Community College in Big Stone
Gap, Virginia, is working with the local power company
on carbon sequestration and developing a biomass
program. The community college received a $5 million
grant for training in weatherization and an ARC grant
to develop training for installation of solar and wind

energy.

Ashland Community College in Ashland, Kentucky, is

moving towards offering training in solar installation.

Southeast Community Technical College in
Cumberland, Kentucky, under Kentucky's state-wide
program, is developing programs in weatherization,

winterization, and energy efficiency.
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ARC Energy Workforce Trends and Training Needs

The second source of information for this publication
is a study now underway at Regional Technology
Strategies for the Appalachian Regional Commission.
The study analyzes the workforce trends and training
needs for the region’s non-renewable and renewable
energy industry. Based on 114 responses to a survey of
community and technical colleges in the ARC region,
Table 1 shows that 198 students were enrolled in credit
courses and 344 in non-credit courses in renewable
energy, and that 1,207 students were enrolled in

credit courses and 394 in non-credit courses in energy
efficiency, which has broader appeal because of

its application to so many sectors of the economy.
Considering specific programs that relate directly to
efficient energy use shows that a majority of colleges do
devote some time (in nearly all cases three credit hours
or less) to energy efficiency or management. However,
in most programs between 25 and 50 percent still do
not (Table 2). This suggests that sustainability is still not
a high priority in higher education.

When complete by early 2011, the report will provide
detailed information about complete supply and
forecasted demand patterns for all occupations related
to energy sectors for each ARC sub-region.

Table 1: Number of students in ARC region enrolled in Community or Technical Colleges with classes related to

sustainable energy issues, 2010

Enrollments in
credit courses

Subject

Energy Efficiency

1,207

Colleges
with courses

Enrollments in
non-credit courses

Colleges
With courses

18 394

23

Renewable Energy '

198

6 344

18

"Wind, solar, biofuels, etc.

Source: On-line survey conducted by RTS for ARC in 2010 with 114 responses.

Table 2: Percentage of Community or Technical Colleges that devote at least one credit hour to energy

efficiency or management in selected fields

Program of study

Number of respondents

Percent teaching
about energy or
conservation

offering

Construction 45 74
Manufacturing 48 67
Heating, ventilation, air conditioning 69 79
Automotive technology 45 72
Architectural engineering technology 45 54

Source: On-line survey conducted by RTS for ARC in 2010 with 114 responses.
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Introduction and Overview

CONTINUED

The case studies that follow are six of 13 that have been
written for this study that relate directly to sustainable
energy sources and uses and illustrate places that higher

education has provided leadership and workers.

m  Cleveland State Community College in Tennessee,
the Tennessee Valley's only Zero Energy College,
offers degree programs in renewable energy and
is preparing and retraining the workforce in energy

efficient residential construction.

®  Hocking College in Ohio has offered a degree
in fuel cells and automotive hybrids since 2003,
developed in part to drive the state’s fuel cell

cluster initiative.

®  The Research Institute for Environment, Energy, and
Economics at Appalachian State University in North
Carolina oversees the schools extensive programs

in sustainability.

®  |n Georgia, Lanier Technical College is making
plans to add renewable energy to its conventional

electric utility programs.

m  Alfred State College in New York, fully committed
to sustainability, is integrating renewable energy
and energy efficiency into its School for Applied
Technology and is having students work on green

houses constructed to Energy Star standards.

®  Maryland’s Frostburg State University’s new WISE
program (Wind and Solar Energy),organized around
eight-week modules, has already graduated almost
200 students.

Lessons from the Field

The college profiles that are included in this publication
show a cross section of innovative practices at post-
secondary institutions in the region. Each college
profiled approaches education and training in a slightly
different way and develops its own innovative spin on
how to prepare its workforce. There are, however, some

commonalities to the success of these programs.

1. The vast majority of green skills are required
for existing occupations, not new occupations.
Therefore, the most effective way to teach
about energy conservation and management
is to integrate it into the existing curricula and
to develop modules that can be customized
to fit multiple programs such as construction,
automotive, engineering, and agriculture. For
example, a construction technology program
would make sure that weatherization practices are
made standard practice in basic classes. Green is a

context in which students learn as well as a skill set.

2. Sustainability should be treated systemically,
as a goal that generates and retains wealth in
a community through employment and self-
employment, increased incomes, better health,
higher quality of life, and public sector support.

3. Educational institutions have major roles to play,
not only in reacting to business needs but also in
influencing business to adopt more sustainable
practices. Energy, energy conservation, and energy
management programs are most successful when
post-secondary institutions work closely with local
industry to ascertain its skill needs and demand
for graduates and services, and when institutions
demonstrate the potential value of sustainable
practices to businesses in terms of bottom line

outcomes.
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Community and regional colleges have the pulse
of their community. They understand the local
needs and biases and are able to respond to and
influence them. They are sensitive to local political
environments and the language that must be
used to reach key players, particularly in energy
dependent regions of Appalachia. At the same
time, higher education institutions are not natural
partners of non-profit community and regional
organizations. Partnerships that have developed
are often based on individual relationships
generated by overlapping interests. These
relationships are crucial to generating and retaining

wealth systematically across the community.

Effective programs are those that understand the
constraints of their market and are designed with
the flexibility to accommodate a wide range of
students, including non-traditional students. Many
students pursue careers and skills in energy fields
as add-ons to current careers or as basic skills
enhancement, and they may not be able to or need
to devote themselves to a full-time course of study.
Effective programs offer flexibility with online and
accelerated curricula plus remedial programs.

Many of the new economic opportunities in
green jobs are entrepreneurial. The strongest
colleges emphasize entrepreneurial skills that are
directly relevant to the energy management and
conservation fields. Some even provide incubator

facilities.

Support in terms of time, resources, and
recognition from the college administration is

essential. Without such support, college faculty will

not be able to give sustainability sufficient attention

and the priority it needs.

Cross-fertilization among colleges in different

regions is valuable to innovation. Even where
political and philosophical differences exist,
colleges recognize that common interests offer
opportunities for learning from one another.

Measures of success used in higher education are
not always consistent with wealth generation and
retention goals. Colleges’ primary responsibilities
are first to the students, second to the communities.
New, or at least additional, measures for community
impact and wealth retention are needed.

. Many colleges are models for sustainability by

emphasizing and rewarding conservation among
their students, managing energy use, and building
green facilities. By practicing sustainability in their
own institutions, they become models for the

community and economy.
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Case Studies: Green Schools
and Sustainability in Appalachia

Energy Efficient Residential
Construction

Cleveland State Community
College, Cleveland, Tennessee

Cleveland State Community College
Allan M. Gentry, Assistant Professor and
Technology Department Chair

Energy Efficient Residential Construction
Cleveland State Community College
www.clevelandstatecc.edu
agentry@clevelandstatecc.edu

BACKGROUND: CLEVELAND STATE
COMMUNITY COLLEGE (CSCC) IS LOCATED

IN CLEVELAND, TENNESSEE, IN THE STATE'S
SOUTHEAST CORNER. THE SCHOOL SERVES
THE FIVE-COUNTY AREA OF BRADLEY, MEIGS,
MCMINN, MONROE, AND POLK COUNTIES AND
HAS AN ENROLLMENT OF APPROXIMATELY
3,500 CREDIT-SEEKING STUDENTS AND 1,500
NON-CREDIT STUDENTS.

CSCC is a community college at the helm of efforts
to transform the way energy is used in its region.
Through its program in energy efficient residential
construction (EERC), CSCC is revamping its curriculum
in construction technologies to attract students and
companies who see the economic benefits of using

energy efficiency to brand them in the marketplace.

Cleveland State's program in energy efficient residential
construction began in 2005 with a grant from the U.S.
Department of Labor for $861,840, one of 70 Community
Based Job Training Grants. The project that CSCC
designed for the grant incorporated concepts of green
building, energy efficiency, and sustainability into the
existing construction technology curriculum; reached
out to the local education community to raise awareness
of energy-efficient construction; purchased equipment
and technologies to support classroom learning; and
offered continuing education to local contractors in the

construction industry.

Curriculum: With the DOL grant funds, the college
created six courses in topics related to energy
efficiency and alternative energy. The courses

could be taken as part of the associate of applied
sciences (A.A.S.) degree in construction technology;
as a stand-alone certificate program called the zero
energy home certificate; or on a one-off basis with
students taking only classes interesting or relevant to

them. The six courses are Renewable Energy; Solar
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Photovoltaic (PV) System Design and Installation;

Energy Efficient Residential Elements; Ground Source
Heat Pumps; Home Energy Rating System; and Service
Learning. CSCC is in the process of developing an
articulation agreement with the University of Tennessee
at Chattanooga for a bachelor of science degree in

construction management.

Greening the Construction Industry: Integrating
energy efficiency into existing curricula is considered
best practice in designing industry-specific training

and has been recommended for green job training.

The rationale for embedding energy efficiency courses
into the construction technology program is that job
descriptions for traditional construction jobs and for
energy efficiency construction and retrofitting jobs

are not very different.* In fact, in response to the
overwhelming enthusiasm over the promise of green
jobs, more-cautious analysts have warned that many
green jobs are not new but are traditional jobs using
new or different skills and inputs.®

4 Center on Wisconsin Strategy. (2008). Greener Pathways: Jobs and workforce development in the clean energy economy. Madison: Center on

Wisconsin Strategy.

° Chapple, K. (2008). Defining the Green Economy: A primer on green economic development. Berkeley: Center for Community Innovation.
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Energy Efficient Residential
Construction

Cleveland State Community
College, Cleveland, Tennessee

In the case of energy efficient construction, this is largely
true. The differences between traditional and energy
efficient construction are found in materials, equipment
and techniques that do not require different technical
competencies but rather awareness and knowledge of
how to apply them differently. For example, the way

a house is framed has an effect on the way it can be
insulated, which in turn influences the energy savings
that can result from better insulation. The energy
efficient framing technique does not require a different
set of basic competencies for a framer, but it does mean
that a framer needs additional or different knowledge to

build an energy efficient home.

Because energy efficiency techniques and principles are
taught within the context of a construction curriculum
and because the program has flexible enrollment
options, the EERC sequence of course at CSCC is being
used by some incumbent construction industry workers
as a means of upgrading their skills. The average age
of students in the EERC program is 28 to 29, reflecting
the fact that students are coming to the program “from

Case Studies: Green Schools
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both sides,” said Technology Chair Allan Gentry. He
estimates that approximately two-thirds of the students
in the program are incumbent workers from the
construction industry, owners and employees of local

construction and building companies.

Some people suspect that the weak job market,
combined with the buzz around green jobs, is helping
to attract students who desire to have some first-mover
advantage in the energy efficient construction industry.
In this sense, participation in the program is anticipatory
of changes seen as inevitable in the construction
industry. Some students are also enrolling with plans

to pursue opportunities for contracting and self-
employment in the areas of weatherization and home

energy auditing and rating.

For students who are self-employed or are business
owners in the construction industry, gaining new skills
related to energy efficiency is a way of expanding the
scope of services they can offer clients. Further, building
these competencies is a low-cost way of improving
competitiveness, which is particularly important in an

economic downturn.

John Proffitt, outreach coordinator for the EERC
program, noted that when the national housing boom
was at its height, it was harder to get people to slow
down enough to listen to pitches about the benefits

of energy efficiency. Now, when the market for new
construction is soft, energy efficiency is seen as a way of
distinguishing one’s products and services from those of
other firms. Although some firms have disappeared as a
result of the recession, Proffitt senses that the ones that
remain are here to stay. He sees value in continuing to
educate them about the importance of energy efficient
construction because of the lasting influence they will

have in the region.
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Finding the Right Mix of Alternative Energy: In
summarizing the launch of the EERC curriculum, Allan
Gentry said that the greatest challenge was figuring
out how to package the concepts and elements of
renewable energy in a way that makes sense for the
region in which the program operates. There were

several layers to this challenge.

The first was the culture of energy supply and demand.
Tennessee is part of the East South Central census

division, which includes Alabama, Kentucky and

Mississippi. In 2008, this census division had the highest
average monthly energy consumption per capita—twice

that of New England—and Tennessee had the highest
of the group with 1,302 average monthly kilowatt

hours per person. Furthermore, even with one of the
lowest average retail prices per kilowatt hour at 8.92
cents, the average monthly residential electricity bill
was $116.02. For this reason, a large part of what the
EERC program aims to do—both in the classroom and
through its outreach activities--is raise awareness about
the concepts and benefits of energy efficiency and

renewable energy.

A second layer to the challenge of packaging
renewable energy for the region was to determine
which energy sources should be emphasized based
on their potential for the region given its climate and
local economic conditions. For example, Gentry noted
that wind turbines, the popular image of renewable
energy, are not a viable option in the Tennessee Valley
because of local climate conditions. On the other

hand, the local climate does make solar energy a

viable option, particularly in conjunction with energy

efficient construction where the solar installation can
be downsized as a result of a building’s reduced energy

demand.

The choice to emphasize energy efficiency is both
obvious and ambiguous. On the one hand, as a strategy
for reduced fossil fuel use and stimulating economic
activity, energy efficiency is a green economy sector
that has no geographic constraints. Energy efficient
construction and retrofitting is estimated to create

18 times more direct and indirect jobs than the
renewable energy sectors in the United States.”®

When acknowledging this plus the trends of high
energy consumption and low energy costs in Tennessee,
there is a clear rationale for a training program that
emphasizes energy efficient construction.

¢U.S. Energy Information Administration. (2010). Average monthly bill by census division and state, 2008. Retrieved on March 6, 2010 from

http://www.eia.doe.gov/cneaf/electricity/esr/table5.html.

7 Center on Wisconsin Strategy. (2008).

8 Tennessee Department of Labor and Workforce Development. (2008). Growing Green: The potential for green job growth in Tennessee. Tennessee
Department of Labor and Workforce Development, Employment Security Division, Labor Market Information Section.
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Energy Efficient Residential
Construction

Cleveland State Community
College, Cleveland, Tennessee

Cleveland State Community College as Catalyst:
Outreach, one of four areas of activity funded by the
grant that launched the program, has been an important
part of the program faculty’s role. Part of the DOL grant
that launched the EERC program funded seminars

and workshops for the local construction and utilities
industries, highlighting the benefits of energy efficient
construction and the negative effects of inefficient

construction on energy consumption.

EERC also educates people about the need for energy
efficiency and the opportunities for energy savings
afforded by renewable energy sources. A CSCC trailer
equipped with a solar panel array travels to career fairs
and events to raise interest in the program and provide
a visual representation of the idea of green jobs and

clean energy.

In early 2010, at “Save Green, Go Green,” an event at a
local mall, CSCC staff described how creating an energy
efficient home and changing energy-use behavior can
save homeowners and renters money. Gentry was joined
at the event by Kristi Strode of the Local Workforce
Investment Area 5, the agency with which CSCC is

partnering to offer courses to displaced workers.

CSCC responds to the needs of displaced workers

by working in partnership with the local workforce
investment agency to offer the EERC courses as a series
of modules leading to a certificate. Each EERC course,
typically taught over a 15-week quarter, is offered as a
40-hour, week long class. The program follows a week-
on, week-off schedule that allows for the classes to be
taught to two cohorts at two locations over the same

10-week time period.

Challenges: Continued Outreach and Strengthened
Links to Industry: As the EERC program continues to
grow and develop, three issues must be addressed in
order to strengthen the value of the program to and its

impact on the region. The first is creating employment
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opportunities. Finding a job after program completion
is of central concern for students who are not incumbent
workers. Further, the degree to which technical training
programs are able to develop strong ties with local
industries—engaging them in curricular design and,

in exchange, securing hiring commitments for their
students—is often considered a metric of success for

training initiatives.

Enrollment in EERC courses has grown each year but
remains quite small. In the fall of 2009, 32 students were
enrolled in at least one EERC course. Because many
students are adults working full-time, it can take several
years to complete the sequence of courses, if that is the
student’s goal. Thus, the pool of people who have taken
all or some of the EERC courses remains quite small.
This small pool of alumni, the fact that many participants
already work in the construction industry, and a soft job
market are ample explanations for why the program has
no formal job placement service and why connections
between the program and industry remain largely

informal.

The second and third issues are related and have to
do with the skills the EERC program teaches. The
program'’s focus is on hard skills and knowledge, such
as the technical skills and know-how to diagnose
residential energy use and design and the ability to
implement retrofits and new construction that
minimize energy use. However, in addition to these
hard skills and knowledge, the EERC program also
prepares students for work that has entrepreneurial
leanings, such as launching new ventures, adding new
services to existing businesses, or seeking contract
employment for home energy rating and retrofitting
work available through government agencies, nonprofit
organizations, and utilities. This suggests the need for
CSCC to provide EERC students with parallel training
and support in skills related to entrepreneurship and

business management.
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Similarly, EERC program graduates face the challenge
of raising awareness of and demand for energy efficient
construction among homeowners and renters. They
must target different populations with the message of
energy conservation and efficiency. These populations
include: the general public, reached through
participation in fairs and other events; high school
students, reached through partnerships with schools
with vocational education programs in fields related to
construction; and the construction industry, reached
through seminars held as part of the initial grant-funded
project that launched the EERC program.

Since the outreach capacity of the EERC program is

limited by the size of its faculty, an argument can be
made for preparing students to be ambassadors for the
program and for energy efficiency. This would require
training them in soft-skills related to public speaking,
presentation, and marketing. It would also require

the creation of new venues for outreach activities, so
EERC students would have channels through which

to promote their skills and so the EERC program can
reach a wider audience with its message about energy

conservation.
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Case Studies: Green Schools
and Sustainability in Appalachia

Advanced Energy and
Fuel Cell Technology

Hocking College,
Nelsonville, Ohio

Hocking College

Brian McLaughlin, Coordinating Instructor
Advanced Energy & Fuel Cells
www2.hocking.edu/hcei
mclaughlin_b@hocking.edu

James Baker, Coordinating Instructor
Advanced Energy & Fuel Cells; Automotive
Hybrids & Fuel Cells
www2.hocking.edu/hcei
baker_j@hocking.edu

BACKGROUND: HOCKING COLLEGE (HC) IS A
TWO-YEAR COLLEGE WITH ITS MAIN CAMPUS
IN NELSONVILLE, OHIO, 60 MILES SOUTHEAST
OF COLUMBUS. THE COLLEGE'S SERVICE AREA
IS HOCKING, ATHENS, AND PERRY COUNTIES,
BUT THE COLLEGE ENROLLS STUDENTS FROM
EVERY COUNTY IN THE STATE, FROM 17 OTHER
STATES, AND FROM 30 FOREIGN COUNTRIES.
ENROLLMENT FOR THE 2010 SEMESTER WAS
APPROXIMATELY 6,000 STUDENTS.

18

Hocking College and its advanced energy and fuel
cell program are a critical element of a statewide
strategy for fuel cell industry development, and of
local efforts to build a vibrant clean energy sector
and revitalize a distressed rural area. Hocking College
demonstrates the integral role that community colleges
play in building and anchoring clean energy firms and
clusters by training a mid-skilled workforce that can
meet industry needs. The school also illustrates how
a community college, as a prominent local asset in

a distressed rural area, can encourage the growth of
clean energy-related firms and thus encourage local

development that creates good jobs.

Hocking College offers associate of applied science
degrees in advanced energy and fuel cells as well as

a major in automotive hybrids through the Hocking
College Energy Institute (HCEI), which was founded in
2003. A degree in regenerative sustainable agriculture,
also to be offered through HCEI, is planned to begin
in the fall of 2010.

While the institute and its course offerings are still
relatively new, the roots of HCEI and Hocking College’s
leadership in clean energy date back to the early
1980s when Dr. Jerry Hutton, who grew up on a farm

in southeastern Ohio and was a former HC student,
helped start the International Energy Center. The
Center, which no longer exists, focused on natural gas-

powered vehicles.
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By the early 2000s, Hutton had left the college and
begun working for Quantum Technologies in California,
a company making fuel cell systems and other advanced
energy technologies. Having maintained his ties to
southeastern Ohio and to Hocking College’s then-
president, Dr. John Light, Hutton suggested starting

a program in fuel cells. In 2002, Light asked Hutton to
start such a program, and in 2003, HCEI's curricula in
advanced energy and fuel cells and automotive hybrids
were launched “with three students and a briefcase.”

In the fall of 2009, the programs enrolled 61 first-year
students, twice the number who had enrolled the

previous year.

Degree Program Structure: The associate of applied
science degree in advanced energy and fuel cells
requires 102 to 107 credit hours. Approximately 60

percent of these are technical courses that cover

fundamental theories and practice of energy;

fundamental theories and practice of energy
components for fuel cells, solar, wind and hydroelectric,
and cryogenics; and the fundamental processes and
technologies associated with batteries, instrumentation
and controls. The remaining 40 percent of required
classes are in general education and have a clear
relationship to the technical content of the curricula
and to the general emphasis of community colleges on
preparing students for the workforce.

HCEl's program prepares students to maintain and
service installed fuel cells or to be research assistants.
The course of study covers the basics of fuel cell
technology for residential, commercial, and industrial
power and for vehicles as well as the requirements for
testing, configuring, assembling, and troubleshooting

single and stacked fuel cell systems.
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Advanced Energy and
Fuel Cell Technology

Hocking College,
Nelsonville, Ohio

For students interested in continuing their education,
HC has a new articulation agreement with the University
of Minnesota, Crookston (UMC), whereby students

can complete an additional 45 credits in the School

of Agriculture and Natural Resources and receive a
bachelor of science in agricultural systems management
with an empbhasis in biofuels and renewable energy

technologies.

While the name of the program includes the term “fuel
cells”, graduates are actually prepared for technician
positions that support a range of renewable energy
sources and systems: solar, geothermal, biofuels, and
hydroelectric. This is an important distinction because
HCEI's programs relate to energy industry activity at
both the local and state levels. At the state level, there
is a tie-in to a well-defined cluster strategy for the fuel
cell industry. At the local level, HCEl is part of a more
general strategy to promote alternative energy and
green companies. A concentration of local solar and
wind installation companies is the major influence on job

opportunities for students.

Supporting and Anchoring Cluster Development:
Community colleges play an important role in strategies,
like Ohio’s Fuel Cell Initiative, to develop new or
strengthen existing clusters. At its most basic level,

the match between community colleges and clusters

is based on the college’s core competency in training
students to fill the ranks of the mid-skilled labor force.”

HCEI graduates fill Ohio’s critical need for more workers
to service fuel cells than to manufacture them, according
to Pat Valente of the Ohio Fuel Cell Coalition. Further,
the availability of service providers will be particularly
important as Ohio seeks to stimulate the demand and

use for fuel cells by end-user industries within the state.

Case Studies: Green Schools
and Sustainability in Appalachia

CONTINUED

Part of the rationale behind Ohio’s decision to pursue
fuel cell cluster building as an economic development
strategy is the state’s manufacturing history, particularly
in the automotive industry. Ohio’s goal of becoming

a leading fuel cell manufacturing site is also a bid to
restore job opportunities to workers displaced as a
result of contraction of the domestic automotive market
which hit Ohio particularly hard. The establishment of
fuel cell curricula at HCEI and at Stark State Community
College in North Canton is a way of preparing displaced
workers for the emerging fuel cell industry. Accordingly,
Jerry Hutton estimates that 35% of students enrolled in
HCEI's fuel cell programs are displaced adult workers,
while the rest are younger students representing the

next generation of Ohio’s workforce.

As with any training initiative, though, there is a fine
line to walk between preparing students for future job
opportunities, in anticipation of industry development,
and training them for jobs that do not yet exist—

thus jeopardizing the intended effect of increased
employment for trainees. Currently, jobs in research
and development outnumber those in manufacturing,
though this is predicted to change since the end-goal is
for Ohio to be a leader in fuel cell manufacturing.” To
date, HCEI has not had trouble placing students in jobs
in the fuel cell and advanced energy industries. This is
probably due to the small size of the program so far
and to the fact that there are already a number of fuel
cell firms in the state. However, this could change if the
program continues to grow at a pace mismatched to
the growth in relevant job opportunities in the fuel cell

industry.

7 Grubb, W. N. (1996). Working In the Middle. San Francisco: Jossey-Bass Publishers.

19 Ohio Department of Development Technology Division. (2009). An Update on Ohio’s Fuel Cell Roadmap. Columbus: Ohio Department of

Development Technology Division.
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Beyond training students for existing employment
opportunities, HCEl is playing a critical role in
encouraging and anchoring the growth of the fuel

cell industry in Ohio. The existence of HCEI's training
program—and a similar one offered at Stark State—is a
powerful signal to fuel cell companies, demonstrating
the commitment of the state to developing a mid-
skilled workforce that will meet the needs of the nascent
industry. By building a local supply of mid-skilled labor,
Ohio is making clear to new and existing fuel cell firms
that it is committed to encouraging and retaining fuel
cell manufacturing within the state, rather than seeing

these blue-collar opportunities shipped overseas.

Further, Ohio is giving teeth to the incentives it uses to
attract new firms to the state, to encourage Ohio firms
to diversify production into fuel cell components, and
to encourage national or international firms—some that
may already have a presence in the state—to locate the

fuel cell part of their operations in Ohio.

One example is the successful recruitment of Rolls
Royce's fuel cell operations to Ohio. Ohio Fuel Cell
Coalition Executive Director Patrick Valente was the
deputy director of the technology division of the
Department of Development when the state entered
into recruitment discussions with Rolls Royce. At that
time, Rolls Royce had operations in Ohio, but none of
its fuel cell work was there, and they were considering
two other states as locations to headquarter this work.
Valente recalls the president of the division saying to
him, “I'm not interested in the [financial] incentives that
you have. Let's talk about the other things | need.” The
division president then listed half a dozen issues that he
considered critical, including available training programs

and providers.

21

Encouraging Local Green Growth: At the local level,
HCEI benefits from being located in a multi-county

area that has embraced the movement towards clean
energy as an opportunity for economic development
and job creation. HCEI plays two roles in these efforts.
The first is as an institutional asset that can bolster
efforts to attract and retain clean energy industries by
guaranteeing access to skilled workers. The second role
HCEI plays is as a partner in local efforts, working with
economic development actors and firms to promote the

transition to a clean energy economy.

Since its inception, HCEI has operated at a satellite
location, the Logan-Hocking Industrial Park (LHIP) in
the town of Logan. The relationship between HCEI and
LHIP is indicative of how HCEI fits into a broader picture
of local economic development strategy. LHIP opened
in 2003 and is owned and operated by the Hocking
County Community Improvement Corporation (CIC).

Until recently, according to Executive Director Bill
Rinehart, the CIC's approach to recruiting was to

go after "every and any company”. In 2009, the CIC
commissioned a study from the Voinovich School of
Leadership and Public Affairs at near-by Ohio University
to determine the feasibility of adopting a green focus
for the marketing and recruitment strategy for LHIP. The
study confirmed the instinct the CIC leadership had: that
there was an opportunity for LHIP to brand and market
itself as a green industrial park because of what makes
LHIP unique—its relationship with HCEI. LHIP can offer
companies access to a prepared workforce as well as
the prospect of increased visibility by virtue of proximity
and informal affiliation with HCEI, which is attracting
much attention and many visitors to its unique programs
and to its new LEED-certified building. The building
stands out from the surrounding rural landscape with its

distinct look and features.
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The relationship between HCEI and LHIP is not just
about proximity; it is much deeper than that of tenant
and landlord. Around 2003, the Hocking County
commissioners approached Bill Rinehart about pursuing
a grant in partnership with Hocking College to have a
workforce development facility located in the county
as a tool to attract companies. Six years later this
finally happened with $1.6 million in funding from the
Economic Development Administration (EDA), nearly
$200,000 from the Appalachian Regional Commission,
and a matching amount from bonds issued by the CIC.

Classes are taught in the HCEI building located on
HC-owned land across the road from the existing LHIP
building, which houses HCEI's administrative offices as
well as two local start-ups, both of which fit with the new
green strategy. EMEGA Technologies is two research
and development companies with the same owner and
a shared mission of producing advanced, sustainable
materials that can facilitate “near-zero energy use” for

homes and buildings.

The other tenant, Spark Production, produces a rack
system used for solar installations. Patrick Preston,
founder of the company, lived in the area, but his
career in building specialized machinery was mostly on
contract outside of the state. After attending a seminar
offered by the state of Ohio on alternative energy and
talking to some solar installation companies, Preston
saw a need for racking for local solar installation. Most
of the mounting equipment had been coming from
the West Coast and was unsuited for Ohio’s winters.

Installers were having trouble getting timely deliveries.

Working closely with Dovetail Solar and Wind, a solar
and wind installation firm headquartered in Athens,
Preston designed racking systems for a number of their
solar installation projects. The collaborative process has
allowed him to continually refine his product, and while
each installation to date has been customized, Preston

is hoping to move to mass production.
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Proximity to HCEI has had multiple benefits for Preston
and his young company. The first has been assistance

in building his pipeline of interested customers as

Jerry Hutton brings more and more visitors to Preston’s
offices. Preston also has used HCEI as an educational
resource by taking a one-week, 40-hour course in solar
photovoltaic energy that is offered occasionally at HCEI.
In a nice bit of synergy, the participants in the course
used Spark Production’s racks to install a full solar array

on the roof of HCEI as a hands-on learning experience.

Though EMEGA Technologies and Spark Production
are small, they hope to provide internships for students
soon. More importantly, retaining companies like
EMEGA Technologies and Spark Production in
southeast Ohio increases the opportunity to effect
change in the local economy, provide needed
employment opportunities, and help stem the tide

of workers who commute to Columbus.

Alternative and sustainable energy is one of the three
target industries of the Athens County Economic
Development Council (ACEDC). The focus on alternative
and sustainable energy emerged approximately five
years ago and reflects the culture and assets of the
county, as well as its needs. In addition to HCEI, the
county'’s other assets include being home to several
companies involved in alternative and advanced
energy, the chronic unemployment issues its workers
have faced, and the existing interest and support for
alternative energies and for moving away from reliance

on coal.

There are five solar and wind installation c