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“Our precarious dependence on imported fossil fuel underscores the urgency for us to actively pursue
renewable energy options.”
‐‐ Mayor Charmaine Tavares (2007)

“Through the Clean Energy Initiative and our year‐round resources of wind, solar and waves, Hawaii is
uniquely poised to become a global model for renewable energy."
‐‐ Governor Linda Lingle (2008)
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Overview (taken from Working Group summaries, pages 27 to 66)
Each year, Maui’s economy is depleted by hundreds of millions of dollars spent on fossil fuel imported
for electrical generation and transportation. The cost of electricity and gasoline in Maui Nui is among the
highest in the United States. This situation, in addition to the issues of greenhouse gas emissions and
global warming, requires strong and decisive leadership before it is too late.
Mayor Charmaine Tavares established the Maui County Energy Alliance in 2008 to address the
formulation of policies and actions to break the cycle of fossil fuel dependence. Maui’s abundant natural
resources, which include the sun, wind, ocean, fertile arable land, and geothermal potential, offer the
real possibility of a broad portfolio of renewable energy sources. These will be harnessed to meet the
Mayor’s goals for 2020 of meeting 95% of all energy needs in Maui Nui sustainably and achieving a
carbon‐neutral footprint.1
These efforts are not being undertaken in isolation. On a parallel and complementary track, the State
has developed the Hawaii Clean Energy Initiative (HCEI) in concert with the U.S. Department of Energy.
The goal of the HCEI is for efficiencies and renewable resources to meet 70% of the State’s energy
requirements by 2030.
With the establishment of the Maui County Energy Alliance, five working groups composed of
volunteers from public, private, and government sectors were formed to gather information and data,
review opportunities for action, and make recommendations. The five working groups were as follows:
Working Group 1: Renewable Resource Development;
Working Group 2: Green Workforce Development and Education;
Working Group 3: Energy and Transportation Infrastructure;
Working Group 4: Energy Efficiency and Conservation in County facilities;
Working Group 5: Greenhouse Gases and Carbon Emissions.

1

“Carbon footprint” can be defined as the impact that human activities have on the environment relative to the amount of greenhouse gases
produced.
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The working groups agreed on base‐line assumptions and criteria (see pages 22 and 25‐26), and
organized their recommendations along the following timelines:
Immediate Actions: Recommendations from the present through 2010.
Near‐term Actions: Recommendations for the period 2011 to 2012.
Medium‐term Actions: Recommendations for the period 2013 to 2018.
Long‐term Actions: Recommendations for 2019 and beyond.

The working groups were tasked with prioritizing their recommendations. These were made as follows:
Working Group 1: Priority Recommendations – Renewable Resource Development
i. Focus initial action on energy efficiency improvements that are arguably the most cost‐effective
means of achieving clean energy.
ii. Foster more renewable energy applications of technologies already in place in Maui Nui—wind,
solar PV, biomass, biofuel, and landfill gas collection—while creating a favorable environment for
investing in other renewable technologies such as ocean energy systems, geothermal, and utility‐
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scale solar thermal or CSP (Concentrated Solar Power) systems. Formation of a Maui Renewable
Energy Trust (see Appendix G) is recommended.
iii. Increase the number of solar PV rooftop installations for both residential and commercial sectors
through policy changes (e.g. removal of the net‐metering cap) and improved financing availability
(see Appendix F for proposed Retrofit Assistance Program).
iv. Investigate and encourage geothermal energy development given its projected energy potential as
a “firm” source of power.
v. County of Maui to lead by example by designing and implementing renewable energy production
into its facilities. Examples are in‐line hydro power, landfill gas energy conversion, and landfill solid
waste‐to‐energy in Maui County facilities. In addition, the County of Maui should utilize locally‐
produced biofuels in its existing fleet as much as possible.

Working Group 2: Priority Recommendations – Green Workforce Development and Education

2

i.

Secure and allocate logistical and financial resources to support the continued work of a formal
coalition of community members from an array of sectors and organizational affiliations
dedicated to exchanging information on, and developing and implementing initiatives in, green
workforce development and education in sustainable energy for Maui Nui.

ii.

Enlist existing education and training providers and other community partners to support the
development of a collaborative K‐122 network for sustainability activities, with a major focus on
sustainable energy.

iii.

Promote and support the integration of sustainability topics throughout a broad base of post‐
secondary education fields relevant to identified high‐priority career pathways, including those
in the sustainable energy fields.

iv.

Develop a workforce that is aligned and integrated with both formal and non‐formal education
(including K‐12 and post‐secondary credit and non‐credit education, as well as other forms of
professional development and training) and the needs required of an emerging workforce in the
renewable energy and energy efficiency/conservation industries to come.

v.

Develop a comprehensive strategy that identifies and secures funding for initiatives in green
workforce development and sustainable energy education, as well as for the work performed by
any future offshoot or iteration of the MCEA Working Groups.

th

K‐12: Kindergarten through 12 grade.
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Working Group 3: Priority Recommendations – Energy and Transportation Infrastructure
i.

Develop an Energy Infrastructure Master Plan (to include alternative transportation).

ii.

Support the introduction of electric vehicles to Maui Nui.

iii.

Create a master list of “Identified Entrepreneurial Opportunities” In the renewable energy
sector.

iv.

Fast‐track well‐designed sustainable energy projects.

v.

Create an internet‐based Energy Dashboard to stimulate and track community involvement.
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Working Group 4: Priority Recommendations – Energy Efficiency and Conservation
i.

Standardize County energy and resources consumption reports.

ii.

Update and upgrade the Building Code and the Residential Energy Code.

iii.

Conduct an energy efficiency audit and feasibility study for all County facilities.

iv.

Require LEED (Leadership in Energy and Environmental Design) certification for all new County
facilities.

v.

Develop a Green Permit program to encourage green building and LEED in both private and
public development projects.

Working Group 5: Priority Recommendations – Greenhouse Gases and Carbon Emissions
i.

Ensure that broad educational efforts (such as those advocated by Working Group 2) include
information expressing the urgency of Greenhouse Gas (GHG) reduction.

ii.

Provide the greatest support for transportation and energy generation systems that produce
zero emissions and require no imported fuels. Likewise, encourage conversion of systems that
do not meet these criteria.

iii.

Promote energy efficiency efforts as the most effective individual method of contributing to the
reduction of GHG.
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3

iv.

Support carbon caps3 on imports into Hawaii, including fuel, food, and building materials, so that
global transportation, deforestation, and other GHG‐producing activities are considered with
equal importance as those activities resulting in emissions in Hawaii, thus further encouraging
local production.

v.

Consider and adopt County and State legislation that strengthens the commitment of Maui and
Page | 11
Hawaii to achieving energy goals, by ensuring that stated targets are legal mandates, not merely
recommendations.

A limit set on carbon emissions generated in the production or transportation process.
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Biofuel: HC&S sugarcane

PV array on the rooftop of MEDB’s Ke Alakele Center

Kaheawa Wind Farm

Renewable Energy in Maui Nui
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1. Background
Today’s Energy Dilemma – and the Opportunity for Maui Nui
At the heart of Maui Nui’s economy and the lifestyle of its residents is the supply of energy. Most of our
energy is currently provided by imported fossil fuels that cost hundreds of millions of dollars each year.
Those dollars leave our shores forever, mostly benefitting foreign countries – some of which do not Page | 13
share our national interests. Ultimately, these imports are finite resources that are becoming rapidly
depleted. Meanwhile, the carbon emissions resulting from burning the fossil fuels for energy contribute
to the degradation of the air we all breathe and to adverse global climate change. The Maui County
Energy Alliance (MCEA), established in 2008 by Mayor Charmaine Tavares, is charged with laying the
foundation for changing this energy scenario.
Maui Nui is blessed with an abundance of natural resources that hold the potential to transform our
present reliance on imported fossil fuels into a secure future created by sustainably harvesting our local
sources of power. The islands boast steady trade winds, reliable sunshine, strong ocean currents and
ever‐present waves. Extensive fertile acreage to grow biofuels and biomass sources of energy and the
potential to tap into geothermal energy also exist. Maui
Nui is an ideal location for demonstrating the effective
“It’s not going to be easy, but we
development of renewable energy technologies and for
must do it, because of all the 50
states in the union, our state is
integrating them on a broad scale, in harmony with the
the most vulnerable. We have no
local culture and environment.
fossil fuels, so we have to
manufacture our own energy.”
Other factors weigh in Maui Nui’s favor. The islands of
Maui, Molokai and Lanai have their own completely self‐
-- Senator Daniel Inouye, on
contained electrical grid, and each island presents an
Renewable Energy, 2008
opportunity to test the effectiveness of renewable
technologies on a different scale. The grid scale is small
enough for a limited number of renewable projects to make a significant impact, yet large enough to
integrate different energy sources, to test the challenges and sources of grid instability, and to serve as a
model for the dynamics of a much larger electrical grid. Maui already has a head start on renewable
energy, with 16% of its total grid resources coming from these sources,4 more than most communities in
the nation.
More importantly, Maui Nui possesses the political and public will to seize opportunities for sustainable,
renewable energy, setting an example for the rest of the State of Hawaii and our country. In 2008,
Mayor Charmaine Tavares established the Maui County Energy Alliance (MCEA) to realize the
challenging goal of achieving 95% renewable energy and a neutral carbon footprint by the year 2020.
This target was the culmination of her administration’s efforts to champion energy sustainability,

4

Hawaiian Electric Company. 2007 Corporate Sustainability Report.
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conservation, and efficiency. (Appendix A provides information on a Danish renewable energy initiative
that provides a precedent for such a goal and demonstrates how it was reached).
The population of Maui Nui has demonstrated a great deal of support for “going green,” as
demonstrated in the Focus Maui Nui exercise of community consultation conducted by the Maui
Economic Development Board (MEDB). In a recent report on the Hawaii Clean Energy Initiative (HCEI)5,
Page | 14
the U.S. Department of Energy (DOE) confirmed that it is technically feasible to achieve 100% renewable
energy for all of the Hawaiian Islands.6 In seeking to change the existing energy paradigm, meeting
MCEA targets requires not only a major shift in policy, but also in our way of thinking. It will require first
the recognition that the challenge we face on Maui, and in the state of Hawaii as a whole, reflects a
global energy crisis.

Fossil Fuel Dependence
Maui, like the rest of Hawaii, relies on imported fossil fuel (mostly oil, and some coal) for approximately
90 percent of its primary energy requirements. Almost $7 billion a year in energy costs (about 11% of
the State’s GDP or Gross Domestic Product) is sent offshore from Hawaii, mostly to foreign countries,
some of which are potentially hostile or unstable. This is the equivalent of more than half of all visitor
expenditures statewide in 2007.7
For Maui Nui, that total is hundreds of millions of dollars. Adding together the 72 million gallons of oil
imported by MECO in 2007 for electricity generation, the 84 million gallons brought in from refineries on
Oahu for ground transportation fuel, and the 68 million gallons imported for aviation fuel, the total of
224 million gallons costs $560 million at a cost of $2.50 per gallon, $672 million at $3 per gallon, $784 at
$3.50 per gallon, and $898 million at $4 per gallon.8 Even the lower of these estimates exceeds the
entire annual County of Maui operating budget.

“Current trends in energy supply and consumption are patently unsustainable –
environmentally, economically, and socially – they can and must be altered.”
– Nobuo Tanaka, Executive Director, U.S. Energy Information Administration (DOE)

5

HCEI is described in Appendix B.
DOE and State of Hawaii, Hawaii Clean Energy Initiative, Powerpoint presentation, January 6, 2009.
7
th
State of Hawaii, DBEDT, Outlook for the Economy, 4 Quarter, 2008.
8
Fuel data (gallons) from Maui County Data Book 2008.
6
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Source: State of Hawaii Resources Coordinator Annual Report 2007, DBEDT

With finite supplies of oil and a growing long‐term rise in world demand driven particularly by the
quickly expanding, energy‐hungry economies of the largest Asian countries, the price of oil has exhibited
a destabilizing volatility over the short‐term. Vulnerability is magnified for Hawaii, the most isolated
populated landmass on the planet.

Greenhouse Gas Emissions
The world’s addiction to fossil fuel has other, well‐publicized and much debated implications: adverse
environmental impacts arising from energy‐related consumption. A brief discussion of the issue of
Global Warming and Greenhouse Gas (GHG) Emissions is presented in Appendix C.

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

For Hawaii, in 2005, half of the total greenhouse gas emissions came from transportation, including
ground, domestic, international, and military aviation, and marine transportation. A further one‐third of
residential, commercial and industrial sources, and the non‐energy sector.9
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Most countries have ratified the Kyoto Protocol that aims to reduce greenhouse gas emissions and the
size of our “carbon footprint.” The United States has signed, but not ratified this international
agreement. In 2007, Maui Mayor Charmaine Tavares was one of 916 mayors from all 50 states who co‐
signed the U.S. Mayors Climate Protection Agreement at a U.S. Conference of Mayors meeting in Seattle
that pledged their communities to take actions to counter global warming and meet the terms of the
Kyoto Protocol. In 2007, Hawaii passed the Global Warming Solutions Act to regulate greenhouse gas
emissions from the year 2012, with the goal of reducing them to 1990 levels by the year 2020.

9

State of Hawaii, DBEDT, Draft Hawaii Greenhouse Gas Inventory: 1990 and 2007 (October 2008); and Hawaii’s Greenhouse Gas Inventory
presentation, June 2007. Source: www.hawaii.gov/dbedt/info/energy/publications
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Global Energy Trends
The global demand for fossil fuels has grown exponentially over the last few decades. World oil
production has grown from an estimated 21 million barrels per day in 1960 to 46 million in 1970, 60
million in 1980, and 73 million in 2007.10 The International Energy Agency (IEA) estimates the 2009
figure at over 80 million barrels per day.11 The IEA’s latest energy outlook acknowledges the recent
deceleration of energy use due to the worldwide recession, but views overall trends as broadly Page | 17
unchanged, resulting in a continued rise in global CO2 emissions. The IEA expects modern renewable
technologies to grow rapidly, and by 2010, to have become the second‐largest source of electricity
worldwide behind coal. Less developed (non‐OECD) countries will account for 87% of the incremental
energy demand over the next twenty years, and China and India are expected to account for more than
half of that increase. Demand for oil is anticipated to increase by more than 20 percent by 2030.
“Oil is sapping our wealth. DOE calculates that over the past five years, our dependence
on oil – foreign and domestic – has cost the economy $1.7 trillion, including $1 trillion
transferred to oil-exporting nations. The direct economic cost of oil dependence is
expected to be $560 billion this year, reducing GDP by 1.5%...Petroleum imports account
for one-third of America’s trade deficit. Nearly 40% of our imports come from potentially
hostile or unstable regimes.”
-- Presidential Action Climate Project, 2008
Energy Trends for Maui and Hawaii
The residents of Hawaii are in a unique energy situation. On the one hand, the per capita energy
consumption in Hawaii is one of the lowest in the nation, while on the other, our per capita energy costs
are the highest. Residential customers in Hawaii pay twice the national average for electricity and Maui
residents paid more than three times the national average12. The cost of over 80% of all goods sold in
the state are affected by transportation surcharges. Nearly 93% of Hawaii’s energy consumption is
attributable to fossil fuels (oil and coal); more than 99% of its transportation fuels are currently
produced from petroleum products13. Most of Hawaii’s imported oil comes from foreign nations, with a
growing proportion from the Middle East (see Chart on page 15).
In 2004, the State Legislature enacted Act 269, which established a Renewable Portfolio Standard (RPS)
requiring that 20% of the net electricity sales of all the electricity utility companies in the state come
from renewable energy sources by the year 2020. The Act states that up to 50% of this target may be

10

U.S. Department of Energy. Source: www.eia.doe.gov/aer/txt/ptb1105.html
International Energy Agency (IEA), Oil Market Report, December 2007.
12
DoE and State of Hawaii, Hawaii Clean Energy Initiative, Powerpoint presentation January 6, 2009.
13
State of Hawaii, DBEDT, State of Hawaii Energy Resources Coordinator Annual Report 2008.
11
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achieved through energy efficiency and conservation. The legislation reads: “The purpose of this Act is
to decrease Hawaii’s need to import large amounts of oil, and increase import substitution, economic
efficiency, and productivity, by increasing the use and development of Hawaii’s renewable energy
resources through a partnership between the State and the private sector.” Furthermore, the rubric
specified, “In the energy context, import substitution may be achieved by increasing the use and
development of renewable energy resources found in Hawaii, such as wind, solar, ocean thermal, wave,
and biomass resources.”
Historically, Maui’s electricity supply has its roots in renewable sources. The first electric
lights on the island date back to 1881, when the bagasse-fueled boilers at Claus Spreckels’
sugar mill allowed cane to be processed at night. Two small hydroelectric installations
producing electricity date back to 1912 (Paia) and 1924 (Kaheka).
[Note: Bagasse is the left-over fiber after sugarcane is crushed and processed].
Maui Nui currently relies on imported fossil fuels for approximately 90% of its primary energy
requirements (electric power generation and transportation). As of December 2007, Maui Electric
Company (MECO) produced 75% of Maui’s electricity, with the remaining 25% coming from independent
producers that supply MECO’s distribution network. Virtually all of MECO’s own power generation
comes from oil‐fired power plants; use of biofuel accounts for less than 1% of their production. Over half
of the independent electricity generation came from the combination of wind power (9 percent), with
biomass (4%), coal (2%) and hydro sources (1%) the most significant.14

14

Hawaiian Electric Company, 2007 Corporate Sustainability Report
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Demand for energy in Maui Nui is expected to increase, reflecting the projection that the population will
increase by 42% between 2005 (140,050 residents) and 2030 (199,550).15 A total of 40,000 new housing
units are projected over the same period; these would require up to 100 megawatts of new electrical
capacity, or up to 40% more than is available today.
Page | 19

15

State of Hawaii, DBEDT, Population and Economic Projections for the State of Hawaii to 2030. August 2004.
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Biomass: Sugar Cane in Maui’s Central Valley

(photo: Hawaiian Commercial & Sugar Co.)
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2. Maui County Energy Alliance (MCEA)
Reinforcing a longheld belief that our dependence on imported fossil fuel is precarious and to
underscore the urgency needed to pursue renewable energy options, Mayor Charmaine Tavares
organized the first Maui County Energy Expo conference in November 2007. The event, held in
partnership with Maui Economic Development Board, Inc. (MEDB), was an educational forum with the
Page | 21
theme “Green Power, Green Future” that brought together business representatives, government
agencies, and community members as stakeholders to discuss and explore sustainable energy issues and
the way forward for Maui Nui. The event also highlighted ways in which local companies and residents
were already reducing their carbon footprints.
A recurring theme of the 2007 Expo was the natural resources that Maui enjoys and the ways in which
they can be harnessed to help meet the energy needs. Maui Nui has a considerable history and
experience in using sustainable sources of energy, including the use of biomass (bagasse) and
hydroelectric power derived from running irrigation water to produce electricity by Hawaiian
Commercial & Sugar Company (HC&S), and the efforts of Pacific Biodiesel and the Kaheawa Wind Farm.
By taking advantage of existing initiatives and collectively moving forward, Maui Nui continues to be
uniquely positioned. The interest and commitment to do so was evident by the sold out attendance of
the 2007 Energy Expo.

Source: HCEI – Strategic Vision and Implementation, DBEDT (http://hawaii.gov/dbedt/info/energy/hcei)
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Maui Nui Energy Goal: 95% Renewable Sources by 2020
Following the 2007 Energy Expo, Mayor Charmaine Tavares announced the energy goal of achieving 95%
renewable energy and a carbon‐neutral footprint by the year 2020. To help establish the vision of a
green energy future, the Maui County Energy Alliance (MCEA) was created and five working groups
established to formulate the elements and action steps needed to achieve the County’s renewable
Page | 22
energy goal. As high‐tech businesses have been attracted to Maui over the years because of its natural
and human resources, so a cadre of experts in both the
private and public sectors has emerged as a unique resource
“Think globally, act locally.”
to advise and contribute to a well‐defined County renewable
– Rene Dubos, scientist, 1972
energy plan. More than 75 individuals drawn from this local
community were invited to participate as unpaid volunteers in
the MCEA working groups (see Appendix K for a listing of Working Group membership). An Oversight
Committee (Appendix K) coordinated and directed the progress of the Working Groups.
The focus of each of the five Maui County Energy Alliance Working Groups is as follows:
Working Group 1: Renewable Resource Development
Working Group 2: Green Workforce Development and Education
Working Group 3: Energy and Transportation Infrastructure
Working Group 4: Energy Efficiency and Conservation in County Facilities
Working Group 5: Greenhouse Gases and Carbon Emissions
A number of core values were established to guide the working groups. Recommendations were invited
that would result in a balance and diversity of resources that would enhance further sustainability;

Sustainability has always been an important part of the Hawaiian culture and way of life.
The Hawaiian concept of “malama’aina” expresses the stewardship and nurturing of the
land and natural resources so they can give back to current and future generations.

maximize energy efficiency and conservation; stabilize energy costs; require open and innovative public
policy measures; raise environmental awareness; and ensure reliable energy sources at reasonable, fair
prices.
In seeking to achieve the goal of 95% renewable energy by 2020, Maui Nui will benefit in several ways
beyond no longer exporting hundreds of millions of dollars each year for non‐renewable fossil fuels. It
will be taking a highly visible leadership role in gaining energy security, price stability, and immunity
from world events that affect energy supplies and markets. By developing a diverse and flexible energy
portfolio, the islands will benefit from vibrant economic growth. As clean energy technologies invest in
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Maui Nui’s economy, associated “multiplier” effects will stimulate existing and new businesses alike. In
addition, environmental gains will be made as Maui works toward a carbon‐neutral footprint. Other
sectors of the economy will benefit from national and global recognition derived from these efforts.
Finally, a skilled workforce will continue to be developed to advance gains made by Maui Nui in
attracting and maintaining businesses in the technology sector of the economy.
Page | 23

“Creating the low-carbon economy will lead to the greatest economic
boom in the United States since we mobilized for World War II.”
-- Former President Bill Clinton
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Kaheawa Wind Farm, Maui
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3. Maui County Energy Alliance (MCEA) Working Group Recommendations
The five Working Groups were tasked with addressing the Mayor Tavares’ goal of having 95% of the
County’s energy attributable to renewable sources by the year 2020. This ambitious target will depend
on a network of partners, including State and Federal agencies, utility companies, the private business
sector, educational institutions, non‐governmental organizations, and non‐profit groups. In making their
Page | 25
recommendations, the Working Groups are aware that County policy, regulatory frameworks, and
financial mechanisms will require adaptation (and, in some cases, transformation) to meet stated goals.
In keeping with the expressed purposes of the Hawaii Clean Energy Initiative (HCEI), the
recommendations of the Working Groups made an attempt at equitable distribution of benefit and
opportunity to all sectors of the economy and all Maui Nui residents. The resulting report, which will
contribute to community dialogue and input, is envisaged as an open‐source information platform that
may help guide other communities throughout the United States and the world.
Certain guidelines, agreed on by the MCEA Oversight Committee, shaped the development of the
Working Group proposals, including the following:
Maximize penetration of renewable energy sources into the electric grid and into the
transportation fuels sector. Achieve this as rapidly as wisdom allows with the goal of reaching
100% penetration as quickly as possible.
Examine every suggestion for potential unintended negative consequences.
Manage the conversion to renewable energy in a manner that stimulates and diversifies the
local economy of each island in Maui Nui and provides tangible benefits to the residents. This
includes:
¾ Crafting requests for proposals in such a way that local companies and startups have a
strong basis for successful competition.
¾ Requiring the use of local contractors whenever possible.
¾ Providing a mechanism for residents to share in the capital investment of projects and
thereby share in the ongoing profit stream.
¾ Structuring each project to include a public review phase that effectively engages the
community living in the area of an installation and seeks their approval.
Encourage a well‐developed portfolio of different energy technologies. Give the customers
choices to select from the portfolio and let the experience of the marketplace identify the
“superior” technologies.
Focus on markets, not technologies. Carefully address market needs with appropriate
technologies and avoid the adoption of inappropriate technologies.
Urge the County of Maui municipal government to lead the way by implementing many of these
recommendations first.
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Develop plans for an infrastructure that supports target technology, including local resident
education programs and support services such as wind turbine repair, photovoltaic (PV)
installation and servicing, and renewable energy consulting services.
Maximize local benefit by creating well‐paid, rewarding jobs for residents and implementing
policies and technologies that best serve the ‘āina (land) and future generations.
Ensure the inclusion of areas for sustainable food production in the plan for growing sustainable Page | 26
fuel crops on each island.
Provide comprehensive, long‐term strategies and integrate them into the land‐use planning
process and other governmental planning processes.

In making recommendations for action, the MCEA Working Groups agreed to a timeline as follows:
Immediate Actions: Recommendations that can be implemented from the present through 2010.
Near‐term Actions: Recommendations that should be implemented in 2011 and 2012.
Medium‐term Actions: Recommendations that should be implemented between 2013 and 2018.
Long‐term Actions: Recommendations that should be implemented in 2019 or beyond (10 years and
longer).

Note: For purposes of informational flow, Working Group reports and recommendations are
presented below in the following sequence:
Renewable Resource Development (WG1)
Energy and Transportation Infrastructure (WG 3)
Energy Efficiency and Conservation in County Facilities (WG 4)
Greenhouse Gases and Carbon Emissions (WG 5)
Green Workforce Development and Education (WG 2)
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Recommendations for Renewable Resource Development (Working Group 1)
Summary of Priority Recommendations (2010‐2020)
Working Group 1

Page | 27

A. Focus on energy efficiency improvements that are arguably the most cost‐effective
means of providing a clean energy resource.
B. Foster more renewable energy applications of technologies already in place on Maui:
wind, solar, PV, biomass, biofuel, and landfill gas collection, while creating a favorable
environment for investing in other renewable technologies such as ocean energy
systems, geothermal, and utility‐scale solar thermal or CSP (Concentrated Solar
Power) systems. Formation of a Maui Renewable Energy Trust is recommended.
C. Increase the number of solar PV rooftop installations for both residential and
commercial sectors through policy changes (e.g. removal of net‐metering cap) and
improved financing availability ‐‐ for example, through a proposed Retrofit Assistance
Program.
D. Investigate and encourage geothermal energy development for Maui given its
projected energy potential as a “firm” source of power.
E. County of Maui to lead by example by implementing renewable energy production
into its facilities. Examples are in‐line hydro power, landfill gas energy conversion, and
landfill solid waste‐to‐energy. In addition, the County of Maui should utilize biofuels in
its existing vehicle fleet as much as possible through the availability of locally‐
produced supply.

Summary and Overview
Working Group 1 considered all forms of renewable energies in developing its recommendations,
including:
Wind (commercial and residential)
Solar (rooftop photovoltaic and stored water heating, utility‐scale solar thermal and Concentrated
Solar Power [CSP] systems)
Biomass (bagasse, woodchips, etc.)
Biofuel (recycled cooking oil, oilseed crops, nuts, algae, etc.)
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Ocean energy (wave, current, thermal conversion)
Hydro (water)
Geothermal
Landfill gas‐to‐energy
Landfill waste‐to‐energy
Hydrogen power
Electrical energy storage systems
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It is important to recognize there are already large‐scale renewable energy projects underway in Maui
Nui. These include:
i.

Kaheawa Wind Partners, Maalaea. Phase I operational (30 MW). Phase II (21 MW) is expected
to come online in 2010.

ii.

Pacific Biodiesel. First biodiesel refinery opened at Central Maui landfill in 1996 using recycled
cooking oil from Maui sources. Company now manages multiple plants on Oahu and the
mainland.

iii.

Hawaiian Commercial & Sugar Co. (HC&S) Biomass. Current contract with MECO covering power
generated from a mixture of biomass (bagasse) and hydro (augmented by coal as necessary)
through 2014 may be renegotiated and extended (typically 12 to 16 MW).

iv.

Lanai La Ola Solar Farm. This 10‐acre 1.2 MW facility installed by Castle & Cooke opened in
January 2009. The farm has a Purchase Power Contract with MECO.

Further, a number of other projects are pending. Some have yet to be approved by the County and/or
State, while others are in the planning process or undergoing research and development:
v.

Shell WindEnergy, Ulupalakua (21 MW). This project, originally due to come online in 2011 with
turbines/battery storage system, is currently on hold.

vi.

Landfill gas. Methane piping and vents are already installed in (closed) Phases I and II of the
Central Maui landfill. The County of Maui Department of Environmental Management is
currently using the Request for Proposal (RFP) process to design, construct, and operate this 1.5
to 2 MW facility that is expected to be operational in 2012 with a (typical) 20‐year supply. Phase
IV of the landfill represents a future additional source of energy.

vii.

Wave Energy. The Oceanlinx project at Pauwela (Haiku) will generate 2.7 MW from two or three
floating platforms ½ mile from shore. It is expected to be operational in late 2009 or 2010.

viii.

Pulehu Biomass. This is a 5.5 MW biomass project (Bio Energy Systems) involving the
gasification of fallen timber into burnable gas using a downdraft gasifier.

ix.

Biofuel. In July 2008, HR BioPetroleum, A&B, Hawaiian Electric, and MECO announced a joint
venture to develop a Maui facility for the production of biodiesel and other products from algae,
with the first phase of the commercial facility planned to be operational in 2011.
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x.

Municipal Solid Waste‐to‐Energy. Various incineration or other technologies capable of
generating electricity are envisioned to be operational by 2016. This project is subject to the RFP
process conducted by the County of Maui Department of Environmental Management.

(Note: A proposal for up to 100 offshore wind turbine/wave platforms in an 80‐square‐mile area on
Penguin Bank, between Molokai and Oahu, has recently been withdrawn. The proposal called for
generation of up to 1,100 MW of electricity).
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Other renewable projects in Maui Nui have been proposed. These include:
¾Lanai wind farm operated by Castle & Cooke Hawaii with 200 MW capacity.
¾Molokai wind farm operated by First Wind with 200 MW capacity.
HECO has agreed in principle to both the Lanai and Molokai wind sources as steps towards creating a
Maui Nui/Oahu interconnected grid using a seabed cable. PUC approval would be required16.
Using data produced in 2008 by the Hawaii Clean Energy Initiative (HCEI), the presumed potential for
electric power installed capacity from renewable sources in Maui Nui is 481 MW. This amount includes
both “firm” and “nonfirm” (intermittent) power17 contributed by various forms of renewable
technology. This amount should be compared with the current 248 MW capacity for the island of Maui
(the entire capacity for Maui Nui is approximately 270 MW) and projected demand of 310 MW by 2020.
Summary of Timeline for Maui’s Renewable Energy Opportunities:
Renewable Energy Systems
Wind Turbine systems (industrial, home)
Solar Heat Collecting systems (rooftops)
Solar Photovoltaic systems (rooftops)
Solar ‐ Concentrated Solar Power (CSP)
Biomass (bagasse*, wood‐chips, etc.)
Biofuel **
Ocean Energy (wave, current, thermal)
Hydro (water) and In‐Line systems
Landfill gas‐to‐energy systems
Landfill waste‐to‐energy systems
Hydrogen‐powered systems
Electrical Energy Storage systems
Geothermal
Grid Infrastructure (renewable systems)

Immediate,
2010
X
X
X
X
X
X

Near‐Term,
2011‐2012
X
X
X
X
X
X
X
X
X

X

X
X

Medium‐Long
Term, 2013 Æ
X
X
X
X
X
X
X
X
X
X
X
X
X
X

* Bagasse is the fibrous biomass remaining after sugar cane has been squeezed and processed.
** Biofuel includes recycled oil, oilseed crops, algae, etc.
16
17

Maui News, March 17, 2009, and Pacific Business News, same date.
For further discussion of “firm” and “nonfarm” power, see Appendix D.
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Opportunities for Action
1. County‐wide conversion, as soon as feasible, to on‐site renewable power systems. It is recommended
that, wherever possible, the County deploy renewable energy resources on County property and seek
to actively integrate them into public works projects and facilities.
2. The opportunity exists for the County of Maui to lead the way in realizing energy efficiency in County
buildings and facilities, setting an example and thereby reducing consumption and fossil fuel use (see
specific recommendations of Working Group 4).
3. Encouragement of investment in renewable technologies by County and State “fast‐tracking” related
permits, procedures and resolution of zoning/rezoning issues.
4. Prioritization of those renewable technologies that are most developed and available. Given the
urgency involved in reducing fossil fuel usage, these “low hanging fruit” technologies are capable of
converting a significant amount of Maui’s energy sources to renewable within five to seven years.
These technical systems are listed in the Summary of Timeline chart, above.
5. Investigation by the County of Maui Department of Water Supply into the use of in‐line hydro power.
This technology involves pipelines that drop water for energy generation. It is also suggested that
the Department consider applying wind and solar‐powered pump systems for drawing well water.
6. Consideration by the County Wastewater Reclamation Division of biogas production systems for
wastewater treatment to supplement electrical power needs.
7. Action by the County Solid Waste Division to initiate conversion of municipal solid waste to energy
and reduction of landfill space requirements.
8. Requirement for County and private transportation fleets to convert to locally‐produced biofuels or
biofuel blends that enhance the market for biofuel produced in Maui Nui. The opportunity exists for
the County of Maui to lead and partially fund an initiative to build a demonstration oil‐crushing
facility that could be a catalyst for locally‐produced, land‐based oil crops and biodiesel fuel
production.
9. Encouragement of innovative financing mechanisms to make rooftop solar PV systems more
affordable to Maui Nui residents. The Working Group has prepared a proposal, the Residential
Renewable Energy Retrofit Assistance Program, to provide a low‐cost revolving loan program for
purchase of home‐based wind or solar energy systems (see Appendix F). Based on a Berkeley
(California) program, the loan fund program would be administered by the County of Maui and
payments based on homeowners’ property tax bills.
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Immediate Recommendations (2010)
a) Establish the Maui Renewable Energy Trust
The Trust would be a non‐profit 501(c)(3) organization with the mission of providing long‐term
renewable energy policy and planning guidance and facilitating public and private investments in
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efficient and renewable energy technologies in Maui Nui and the State of Hawaii. The Trust should
be modeled on existing energy trusts such as one in Oregon. It is estimated by the Working Group
that the cost of establishing the Trust will be approximately $80,000 in the first 9 months, and a
further $280,000 over the next 15 months (a total of $360,000 over the first two years of operation).
For further discussion of the proposed Energy Trust, see Appendix G.
b) Promote increased energy efficiency in homes and businesses with incentives
Encourage and promote more extensive use of energy audits for home construction and
remodeling.
c) Publicly report energy and fuel‐use savings from County of Maui operations
d) Introduce flex‐time and telecommuting options for County workers
Where appropriate, consider changing County Department schedules so that a 4‐day workweek is
feasible, thus saving energy and transportation costs (see also Working Group 3 recommendations).
e) Lead by example
In County of Maui facilities, enforce policies such as more efficient lighting (CFL, LED), installation of
Energy Star appliances, authorization and application of LEED‐certified buildings and community
designs, and immediate use of locally‐produced biodiesel in all County diesel vehicles.
f)

Consider hydro power systems
Pursue feasibility and costs of in‐line hydro power systems for the County of Maui Department of
Water Supply.

g) Encourage solar water systems
Offer an expanded system of solar water heating tax rebates to cover older home remodels and
homes with existing gas water heating.
h) Plan to convert Maui landfill gas to electric energy
The landfill gas currently flared at Central Maui landfill should be used as soon as is feasible for
electricity production, with funding provided by Federal sources. These funds should be placed in
the State Revolving Fund for the Department of Health to administer. Current plans call for the
facility to come on‐stream in 2012. The County of Maui Department of Environmental Management
estimates that installed cost per kW is in the range of $4,000 to $5,400.
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i)

Create an Agricultural Plan and fund research/feasibility studies for locally grown biofuel crops
The Agricultural Plan would identify specific land available for biofuel crops in Maui Nui as well as
goals and timelines for production.

j)

Simplify and expedite the permit system and regulatory framework for renewable energy projects.

Near Term Recommendations (2011‐2012)
a) Stimulate Rooftop Solar Photovoltaic (PV) Usage
Rooftop PV contributes significantly to distributed generation and incentivizes net metering (defined
in Appendix M). Installed cost is estimated at $6,500 to $7,500 per kW (see Table of Energy Cost
Comparisons, below).
¾ Raise or eliminate the net‐metering cap (currently at 1%). Currently, no more than 1% of the
energy provided to Maui’s grid can be provided by net‐energy metering.
¾ Provide opportunities for third parties to provide solar power via lease programs for government,
commercial, and residential energy conversion systems.
¾ Increase affordability of home PV systems by establishing a Residential Renewable Energy Retrofit
Assistance Program where loans are administered by the Property Tax Department (see Appendix
F). The program is modeled after an initiative offered by the City of Berkeley in November 2008,
which was oversubscribed within 8 minutes of its official launch. The city of Boulder, Colorado has
since announced a replication of the Berkeley program18.
b) Stimulate Wind Power Installation
¾ Ease restrictions on installation of small wind energy devices for residential areas to conform more
closely with allowances for installation of solar energy devices under State Act 157.
¾ Provide incentives for homeowner associations to allow wind (and solar) installations.
¾ Work with MECO to encourage greater penetration of wind energy on electric grid; for example,
faster acting governor control systems are recommended to accommodate wind variability and to
better maintain system frequency. Improvements in energy storage and infrastructure should also
be encouraged to reduce curtailment.
Installed cost is estimated at $1,900 to $2,400 per kW (see Table of Energy Cost Comparisons, below).
c) Stimulate production of locally‐grown biofuel for the transportation sector
¾ Encourage the County of Maui, through the Office of Economic Development, to partner with
qualified Maui Nui companies in investigating crop planting, an oil‐crushing facility, and the
processing of local oil‐bearing crops.

18

Information cited by Hunter Lovins, Focus Green series presentation, Maui Arts and Cultural Center, 1/29/09.
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¾ Provide incentives for fleet owners in the public and private sectors to use alternative fuel
vehicles; support the designation of diesel vehicles as “flex fuel” vehicles if they are capable of
running on 100% biodiesel.
¾ Mandate the use of biodiesel fuel blends as available locally.
¾ Allow agricultural operators equal access to surface irrigation water to grow land‐based biofuel
crops.
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Medium to Long‐term Recommendations (2013 to 2018 and beyond)
a) Facilitate local application of other renewable technologies
There are several renewable technologies with longer development timelines that have the potential
to provide significant amounts of renewable energy to Maui Nui. Some of these are considered
“firm” power sources that have a high capacity factor compared to “as‐available” renewable energy
sources. Among these technologies are ocean energy, geothermal, new biomass, new biofuels
(locally produced for existing power and transport sectors), new hydro, waste‐to‐energy (solid fuels
and biogas production), utility‐scale solar using solar thermal or Concentrated Solar Power (CSP)
systems, hydrogen power, and energy storage systems.
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Table of Energy Cost Comparisons: Installed Cost and Levelized Cost, by Type of Renewable Energy

Type of Energy

Installed Cost
($ per kW)

Levelized Cost
($ per kWh)

Wave

$2,800 to $5,200

$0.13 to $0.44

Geothermal

$3,000 to $5,000

$0.05 to $0.11

Biomass

$3,000 to $4,500

$0.07 to $0.14

Hydro

$2,500 to $4,000

$0.06 to $0.14

Concentrated Solar (CSP)

$3,800 to $4,800

$0.14 to $0.19

Rooftop Solar PV

$6,500 to $7,500

$0.20 to $0.28

Wind

$1,900 to $2,400

$0.06 to $0.13

Landfill Gas‐to‐Electricity

$4,000 to $5,40019

n/a
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Note: Levelized Cost is the cost of generating energy and includes applicable incentives and subsidies; it
is the minimum price at which energy must be sold for a system to break even.

Sources: Renewable Energy Transmission Initiative Phase 1A Final Report, May 2008. Report to the State
of California on Renewable Portfolio Standard (RPS) goals by Black & Veatch; and County of Maui
Department of Environmental Management.

19

Estimate provided by County of Maui Department of Environmental Management
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Recommendations for Energy and Transportation Infrastructure
(Working Group 3)20
Summary of Priority Recommendations (2010‐2020)
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Working Group 3
A. Develop an Energy Infrastructure Master Plan (to include alternative transportation).
B. Support the introduction of electric vehicles to Maui.
C. Create a master list of “Identified Entrepreneurial Opportunities” in the renewable
energy sector.
D. Fast‐track well‐designed sustainable energy projects.
E. Create an Internet‐based Energy Dashboard to stimulate and track community
involvement.
Summary and Overview
As discussed earlier in this report, Maui Nui is in a position to become the leader in the nation for the
effective implementation of renewable energy technologies. The energy and transportation
infrastructure is the set of central unifying conditions that will enable the practical use of all effective
renewable energy sources and ensure the efficient delivery of electricity to the energy grid and provide
sustainable fuel for transportation. This will include:
Educating the local population on the enduring personal benefits of achieving energy self‐sufficiency
with environmentally sustainable systems.
Creating an energy marketplace based on the “Business of Energy” that will encourage the rapid
deployment of market‐ready renewable energy technologies and the development of local support
systems.
Creating an intelligent electrical grid system based on distributed generation that incorporates
innovative power conditioning and energy storage technologies to create a stable electricity grid with
100% renewable energy sources.
20

Note that Working Group sequence aims to improve the informational flow (see page 26).
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Creating a set of sustainable transportation technologies powered by locally‐harvested energy
including renewably‐sourced electricity, sustainably‐grown biofuels, and simple human power.
Directing the County of Maui to lead the way by being an early adopter of available sustainable
technology and by streamlining its regulatory processes to encourage the responsible and rapid
deployment of appropriate renewable energy installations.

Opportunities For Action
1. Energy Infrastructure
Among the issues for consideration are resource integration (electrical storage, power firming, and
the development of an “intelligent” grid); the implications of shifting MECO’s economic model from
generation to distribution; inter‐island grid connectivity (seabed cable); the environmental impacts of
renewable technologies; net metering alternatives/smart metering; the support services required to
enable the local development of renewable technologies; and the identification of legislation and
policies that are obstructing the development and implementation of effective renewable energy
technologies.
2. Transportation
The Working Group considered advanced vehicle technology and issues such as the use of electric
cars and plug‐in hybrids as proposed by Better Place and Phoenix Motor Cars; marketing Maui Nui as
an approved beta site for alternate fuel vehicle testing; holding electric car events, shows and
competitions; initiating and innovating a set of economic incentives that encourages the deployment
and adoption of alternate‐fueled vehicles; and vehicle conversion and maintenance cost
comparisons.
There are opportunities for action on a range of issues related to “human power” including the
testing and usage of innovative human‐powered vehicles such as the velomobile; the potential
creation of a network of free public bicycles for local use in each community; the improvement of
bike path networks and “green ways” on each island; and the conversion of the streets of some
urban commercial centers into “pedestrian only” areas, which would necessitate the diversion of
surrounding vehicle traffic and the provision of adequate nearby parking.
Other transportation issues reviewed were the introduction of graduated punitive policies to
discourage the use of gas‐guzzling vehicles; the use of only energy‐efficient vehicles in the County of
Maui fleet; further development of the already‐effective bus system; and a possible study of flexible
working hours to aid in congestion abatement efforts.
The Working Group has developed each of the following detailed proposals by order of priority in
each category.
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Immediate Recommendations (2010)
a) Develop an Energy Infrastructure Master Plan
It is suggested that the initial work of the MCEA be expanded upon and that a Task Force be set up
to develop a well‐designed Energy and Transportation Master Plan that creates a “roadmap” to
guide the future decisions of the County. This Energy Master Plan would be integrated and
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coordinated with the other “master plans” developed for the County that cover issues such as land
use, solid waste disposal, education, etc. The Master Plan will identify specific renewable energy
needs that entrepreneurs can strive to meet and ensure that proper consideration is given to the
land use needs of sustainable food production as well as biofuel production. It is proposed that
changes affecting the electrical grid are encoded into Maui Electric’s IRP (Integrated Resource Plan)
to ensure that the changes are fully implemented. The Master Plan will be reviewed and updated on
a regular basis to keep it current.
Proposed Lead Agency: Maui County Energy Alliance, Mayor’s Office, Energy Commissioner
Proposed Timeline: Up to 1 year
Cost Estimate: Minimal
Expected Outcome: Significant savings will be achieved by advance planning.
b) Support the Introduction of Electric Vehicles to Maui Nui
It is recommended that the County continue its active cooperation with the commercial initiatives of
Better Place, Phoenix Motor Cars, and others in bringing electric vehicles into Maui Nui. All “open
source” initiatives that intend to cooperate with other electric car programs are seen as a benefit to
the community because they are in line with our infrastructure needs. Maui Nui is fortunate to have
been chosen as an early implementation site for these programs and the County should encourage
other companies to set up pilot projects here as well. All capital investment will be managed by the
companies themselves and no investment from the County is required. Additional renewable energy
should be provided to support the charging of the electric vehicles introduced, otherwise fossil fuel
consumption will increase.
Proposed Lead Agency: Mayor’s Office, Energy Commissioner
Proposed Timeline: Next 2 years, with initiative continuing thereafter
Cost Estimate: Minimal
Expected Outcome: High public visibility initiative and establishment of Maui as beta‐test site.
c) Create an “Identified Entrepreneurial Opportunities” Master List
This list would be an official catalog of projects and services that the County of Maui identifies as
pertinent to the Master Energy Infrastructure Plan (see above). While the County may choose to
finance some items, it may support others through non‐monetary means. This could be a powerful
tool in directing and stimulating the development of a renewable energy infrastructure. Examples of
possible items for inclusion on such a list are included in Appendix H.
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Proposed Lead Agency: Mayor’s Office, Energy Commissioner
Proposed Timeline: Up to 1 year
Cost Estimate: Minimal
Expected Outcome: Information to provide stimulus for renewable energy projects resulting in
investment and formation of partnerships, especially with local businesses.
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Maui’s renewable energy future involves the development of a skilled “green” workforce. Mayor Tavares
and students in the Maui High School acclaimed automotive program take a break from discussing the
conversion of the County’s plug‐in hybrid electric vehicle, which the Mayor has been road‐testing in 2009.
Photo: Victor Reyes
d) Fast‐track Well‐Designed Sustainable Energy Projects
It is recommended that the County review current laws and other governmental regulation that is
impeding the intelligent use of clean renewable energy and identify those that should be changed. A
Task Force can be appointed to review restrictions (which are largely known) and work with
appropriate County of Maui departments to recommend remediation.

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

An essential part of a “well‐designed” energy project is a process for gaining the informed support of
local residents near the site and sharing the economic benefit with them. “Fast‐track” is not to be
understood as “short‐cutting” the public review process.
Proposed Lead Agency: Maui County Department of Planning
Proposed Timeline: Ongoing
Cost Estimate: Minimal
Expected Outcome: Greater likelihood of investment in renewable energy capital projects and job
creation, resulting in faster reductions in fossil‐fuel dependence.
e)

Create an Internet‐ based Energy Dashboard
By utilizing innovative Web 2.0 technologies, it will be possible to involve residents in the innovative
adoption of renewable energy paradigms and conservation measures. Individuals will be
encouraged to report life‐style changes they have made involving renewable energy and increased
conservation. It is proposed that these individual contributions are collected and the totals made
available on the web. Discussion groups will be supported to create a forum for sharing individual
innovations and strategies. Other supportive strategies will be explored as well.
Proposed Lead Agency: Maui County Energy Alliance, Mayor’s Office, Energy Commissioner
Proposed Timeline: Up to 1 year
Cost Estimate: Up to $50,000 to set up and maintain web site and develop supportive strategies
Expected Outcome: Increased participation and support for renewable energy options by Maui
residents.

f)

Lead by Example
It is proposed that the County of Maui government actively encourage if not require:
¾ The installation of solar hot water heating, and wind and solar‐powered electricity in all County
buildings.
¾ Mandate that all new County vehicles should be energy efficient (for example, set a standard of
at least 40 mpg if they use gasoline for fuel while planning for as many vehicles as possible to
run on fuels from local renewable sources as an alternative to gasoline).
¾ Institute flex‐time schedules that eliminate at least one day of commuting to the office per pay
period.
¾ Telecommuting (see Appendix H).
¾ County employee car‐pooling.
¾ The solution of parking problems in Wailuku, especially in the area of the governmental
complex, to minimize the driving time necessary to find parking.
Proposed Lead Agency: Mayor’s Office, County of Maui Department of Management, Department of
Public Works, Department of Planning, Maui County Council
Proposed Timeline: Ongoing
Cost Estimate: Study required to assess costs; some recommendations (flex‐time, telecommuting,
car‐pooling) have minimal implementation cost
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Expected Outcome: Leadership, good examples and guidance for local businesses and community.
Reduction in traffic and congestion.
g) Encourage Local Research into Developing Algae as a Biofuel Feedstock
It is recommended that every avenue is explored in experimenting with algae biofuel production in
Maui Nui, both small‐scale and large (further discussion of this topic is included in Appendix H).
Proposed Lead Agency: Mayor’s Office, MCC, MEDB and others
Proposed Timeline: Next 3 years, with initiative continuing thereafter as necessary
Cost Estimate: Up to $50,000 to set up and maintain web site and develop supportive strategies
Expected Outcome: Increased participation and support for renewable energy options by Maui
residents.

Near‐Term Recommendations (2011‐2012)
a) Mayor’s Office to Develop and Implement County’s Renewable Energy Action Plan
Since the residents of Maui Nui will be significantly impacted by the changes recommended in this
report, a consensus Action Plan should be formally developed. It is important for a publicly‐elected
official to personally oversee the full course of its implementation and to be held accountable for its
success. Given the County government resources available to the Mayor, these resources can be
coordinated for maximum effectiveness by the Mayor’s Office. A business management “Scorecard”
review system should be used to identify specific goals and to evaluate progress towards them on
an annual basis.
Proposed Lead Agency: Mayor and Mayor’s Office.
Proposed Timeline: Ongoing
Cost Estimate: None/minimal
Expected Outcome: The public nature of the Mayor’s elected position will help to ensure the
sensitive treatment of the complex issues involved, maximize community involvement, and
create a sense of urgency in the implementation of the plan. It will also help establish Maui as a
leader in renewable energy.
b) Promote Legislation to Speed Adoption of Alternative Energy Technologies
Recommended measures include:
¾ Differential Fossil Fuel Tax.
¾ Graduated Vehicle Registration Fee.
¾ Minimum mpg limit on all new cars placed on roads in Maui Nui.
¾ Mandatory E85 Flex Fuel capability for all new vehicles that run on gasoline.
¾ Minimum mpg limit for rental car fleets, encourage hybrid/electric rental vehicle fleets, and
introduce other mandates.
¾ More information on this proposed legislation is included in Appendix H.
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Proposed Lead Agency: Hawaii State legislators representing Maui County, Maui County Energy
Alliance, Energy Commissioner
Proposed Timeline: Implementation in 2011‐2012 and beyond as necessary
Cost Estimate: None/minimal
Expected Outcome: Increased vehicle efficiency, reduction in transportation fossil fuel use,
stimulation of electric vehicle use and development.
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“What we need is more people who specialize in the impossible.”
– Theodore Roethke, American Poet
c) Stimulate Photovoltaic (PV) Installation
Initiate “The 10,000 Solar Roof Program” with a goal of producing 5% of Maui Nui’s electricity from
PV by 2018 and 10% by 2030 (see also Appendix H).
Proposed Lead Agency: Mayor’s Office, Maui County Council, MECO, local PV contractors
Proposed Timeline: Implementation beginning 2011 and continuing thereafter
Cost Estimate: Study required to assess costs
Expected Outcome: Reduction in fossil fuel usage and installation job creation.
d) Encourage Innovative Financing Programs for Small‐Scale Energy Projects
It is recommended that the County commission a Best Practices study of municipalities’ creative
financing mechanisms for renewable energy initiatives. One example is the Berkeley, California,
program that allows homeowners to finance their PV systems through the municipality and to then
repay the loan as an add‐on to their property tax (see Appendix F). Alternatively, a viable means
should be explored for allowing individual residents to invest their 401K savings plan assets in
qualified renewable energy projects. It is important to help stakeholders understand that a well‐
designed and well‐built clean energy project can be a safe and reliable investment. Such a program
will help ensure that a significant portion of the revenue from local energy projects remains with
Maui Nui residents, who live where the energy is being harvested.
Proposed Lead Agency: Mayor’s Office, MEDB
Proposed Timeline: 2011
Cost Estimate: Up to $30,000
Expected Outcome: Best Practices report to establish framework for innovative and practical
financing programs for renewable energy projects.
e) Establish the Maui International Alternative Energy and Transportation Festival
This high‐profile three‐day annual event in Maui Nui would showcase the latest and best alternative
energy vehicles and fuel technologies. The event could be organized by MEDB and modeled after
the Maui Film Festival (suggested features of the Festival are presented in Appendix H).
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Proposed Lead Agency: MEDB and local community partnerships
Proposed Timeline: 2011
Cost Estimate: Up to $50,000
Expected Outcome: Festival showcasing Maui as a leader in renewable energy and transportation;
increased numbers of eco‐tourists traveling to Maui County.
f)
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Establish Maui Nui as a Test Bed for Alternative Energy Vehicles
It is proposed that the County of Maui work with the State and Federal Departments of
Transportation (DOT) to establish Maui as a superior testing location (see Appendix H).
Proposed Lead Agency: Mayor’s Office, Energy Commissioner, State DOT, U.S. DOT
Proposed Timeline: 2011‐2012 and continuing thereafter
Cost Estimate: Minimal
Expected Outcome: Stimulate development of alternative fuel, reduce fossil fuel emissions, enhance
Maui County’s reputation as a leader in renewable energy.

g) Support Location of a Photovoltaic (PV) Assembly Facility in Maui Nui
Several companies have expressed a strong interest in the manufacturing side of the PV business.
The first step is to create demand with the PV mandate suggested earlier in this section (Near‐Term
Recommendations, Section (d)). Note that Intel is currently building a 60,000 square‐foot PV panel
manufacturing facility in Portland, Oregon that represents a perfect partner for bulk buying and
potential on‐island second phase assembly. Funding could come in part from the state’s Act 221.
Proposed Lead Agency: Mayor’s Office, MEDB (High Tech Maui)
Proposed Timeline: Next 3 years
Cost Estimate: Minimal
Expected Outcome: Reliable source of locally‐assembled PV panels; job creation and economic
diversification.
h) Encourage Walking and Bicycling
For the range of recommended supportive actions, see Appendix H.
Proposed Lead Agency: Mayor’s Office, County of Maui Department of Public Works, Department of
Planning, and Department of Transportation; HC&S; hiking and cycling clubs; and various other
community organizations
Proposed Timeline: 2011‐2012Cost Estimate: Study required to assess infrastructure costs; the costs
of several non‐infrastructural actions are minimal
Expected Outcome: Reduced fossil fuel use and emissions; improved quality of life.
i)

Plan Traffic By‐Pass and Parking Initiatives
Expedite town center by‐pass roads to avoid traffic bottlenecks and wasted fuel, combined with
convenient parking with town center access paths or shuttles. For example, expand the Paia by‐pass
and extend access times (preferably to 24/7). Consider by‐pass remediation for Makawao rush‐hour
traffic bottlenecks.
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Proposed Lead Agency: County of Maui Department of Planning, Department of Transportation;
HC&S; community associations; and other community organizations
Proposed Timeline: 2011‐2012 and thereafter
Cost Estimate: Study required to assess infrastructure costs
Expected Outcome: Reduced fossil fuel use and emissions; improved quality of life.
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j)

Encourage Retail Power ”Wheeling” in the Electrical Distribution System
“Wheeling” is the movement of electricity owned by a power supplier and sold to a retail consumer
over transmission lines owned by a third party (such as a utility company) which in turn receives a
“rental” fee. Such an arrangement would attract renewable power suppliers and encourage
investment. (Note: HCEI agreed to suspend the wheeling docket before the PUC).
Proposed Lead Agency: Mayor’s Office, MECO, HECO, DBEDT
Proposed Timeline: 2011‐2012
Cost Estimate: Minimal
Expected Outcome: Stimulate development of distributed renewable energy generation and
encourage investment.

k) Encourage the adoption of a feed‐in tariff for Maui
Maui County could be an excellent proving ground to test the effectiveness of a feed‐in tariff as a
model and guide for the State as well as the nation. A feed‐in tariff would stimulate the transition to
renewable energy across the county.
Proposed Lead Agency: Mayor’s Office, MECO, HECO, DBEDT
Proposed Timeline: 2011‐2012
Cost Estimate: Minimal
Expected Outcome: Stimulate large‐ and small‐scale production of renewable energy.

Medium‐Term Recommendations (2013‐2018)
a) Develop a Planning Model for Sustainable Villages or Communities
Encourage “pockets” of self‐contained, mixed use communities (with homes, shops, and other
facilities) with open areas between them. Extend the existing bike ways to create a complete
network of walking and bicycling paths that interconnect all communities on each island. Many of
these paths could parallel existing roadways, provided there is a safe separation; others would
follow cross‐country routes chosen for direct point‐to‐point access and/or scenic beauty. Provide
public transportation between communities. (Both Alexander & Baldwin and Maui Land & Pineapple
Company, Inc. have included such mixed‐use concepts in recent community development plans).
Proposed Lead Agency: County of Maui Department of Planning (Long Range Division), SLIM
Proposed Timeline: 2013 and beyond
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Cost Estimate: n/a
Expected Outcome: Reduced energy use and improved quality of life.
b) Inter‐island Electricity Grid Seabed Cable
Support the grid network that will connect all of the islands in the State with an undersea network
of electrical transmission cables. At the same time, other parallel issues should be pursued such as
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improvement of grid stability and reliable energy sustainability on each island. It is worth noting that
Jim Woolsey, ex‐Director of the CIA, has raised security issues regarding undersea power cables.
Proposed Lead Agency: DOE, DBEDT, HECO, MECO
Proposed Timeline: 2013 and beyond
Cost Estimate: Preliminary feasibility study estimated at approximately $1 million‐plus
Expected Outcome: Inter‐island grid that improves stability of electricity supply and opportunities
for renewable energy development.

Long‐Term Recommendations (2019 and beyond)
We hope to have all significant energy and transportation infrastructure tasks under way before 2019.
Until then we will continue to work on existing initiatives and those that reveal themselves in the future.
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Recommendations for Energy Efficiency and Conservation in County Facilities
(Working Group 4)
Summary of Priority Recommendations (2010‐2020)
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Working Group 4
A. Standardize County of Maui Energy and Resources Consumption reports.
B. Update and upgrade Building Code and Residential Energy Code.
C. Conduct an energy efficiency audit and feasibility study for all County of Maui facilities.
D. Require LEED certification for all new County of Maui facilities.
E. Develop a Green Permit program to encourage green building.

Summary and Overview
The County of Maui is one of the largest users of electricity in Maui Nui; Table 3 in Appendix J shows
usage by County department. To help pave the way towards a sustainable energy future, the County of
Maui must take a leadership role and set a good example for its residents and businesses. County
buildings and facilities should serve as models for energy efficiency and conservation. Energy efficiency
is the “sleeping giant” of energy policy and the “payback” timeline is far shorter than it is for yet‐to‐be
established renewable sources of energy.
Opportunities For Action
In order of priorities, the Working Group identified the following opportunities:
1. Standardize County Energy and Resources Consumption Reports for all Divisions and Departments.
These reports could identify consumption patterns by types of facility and plant, and would be a
valuable database for identifying operational problems, efficiencies, and strategizing energy
efficiency projects.
2. Update County Building Codes every three years to increase minimum standards of energy
efficiency. The State Building Code Council has been created and Maui County is currently adopting
the 2006 version of the International Energy Conservation Code (IECC).
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3. Require LEED (Leadership in Energy and Environmental Design) Certification for County of Maui
facilities. LEED Credits in the Water Efficiency and Energy and Atmosphere categories of LEED should
be emphasized for maximum energy savings. The U.S. Green Building Council’s LEED system is the
nationally‐recognized standard for green building. LEED looks holistically at green building and
considers site, water, energy, indoor air quality, and materials when evaluating the sustainability of
a green building. Application tools have been created for commercial buildings, shell buildings, Page | 46
homes, neighborhood development, schools, and healthcare projects.
4. Introduce a “Green Permit” program to encourage LEED (Leadership in Energy and Environmental
Design) Certification for private sector projects, incentivized through expedited permitting and
reduced fees. Many jurisdictions throughout the United States have established Green Permit
Programs to encourage innovative green building strategies. These green point systems encourage
developers to adopt a holistic design approach, focusing on strategies that carry higher importance
in their local jurisdiction, and reward their efforts through expedited permitting and reduced
permitting fees. These systems work to encourage more use of the LEED green building rating
system in markets that are not necessarily ready to mandate LEED certification.
5. Audit energy consumption in County of Maui facilities every two years (at a minimum) by means of
third‐party Energy Feasibility Studies that identify conservation measures and efficiency programs,
and provide a “road map” for capital planning and implementation of conservation policies. Note:
See Table 3 in Appendix J for County of Maui electrical consumption in 2006, by Department.
6. Utilize innovative finance and procurement mechanisms to implement energy efficiency programs.
Explore partnerships with existing or new non‐profit agencies (such as MEDB) to streamline the
process beyond County departmental capabilities. Consider alternative procurement methods such
as performance contracting.
7. Implement an Environmentally Preferred Purchasing program for the goods and services the County
uses. By including impact on the environment as part of the purchasing evaluation process, the
County can send a strong message to providers of these products and services and encourage
sustainable initiatives in many different fields. The purchase of goods and services that are energy
efficient and use environmentally friendly and sustainable methods and materials will encourage
providers of these goods and services to offer more of these types of products to both the public
and private sector as an alternative to traditionally manufactured products.

Immediate Recommendations (2010)
a) Standardize County Energy and Resources Consumption Reports
County Departments should complete daily utility readings for electricity, water, propane, gasoline,
etc., to track usage and identify and address problems in addition to making all departmental
databases and consumption patterns easier to review and benchmark.
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Proposed Lead Agency: Mayor’s Office (Energy Commissioner)
Proposed Timeline: approximately 6 months (in‐house or outsource)
Cost Estimate: approximately $5,000 to $10,000 (if outsourced)
Expected Outcome: Standardizing energy reports will make all departmental databases and
consumption patterns easier to follow and benchmark. A standard database will allow the
County to compare different facility efforts with other departments. Reports could be Page | 47
consolidated on the County of Maui website.
b) Regular Building Code and Residential Energy Code Update and Upgrade
Maui County is in the process of adopting the 2006 version of the International Energy Conservation
Code (IECC), with Hawaii modification, for residential and commercial buildings. It is recommended
that both the residential and commercial Energy Codes continue to be updated at a minimum of
every three years to stay current with the latest version of the IECC.
Proposed Lead Agency: County of Maui Development Services Administration
Proposed Timeline: 8 to 15 months (approximately 4 months to update existing code; 4 months to 1
year to draft ordinance and pass through County Council)
Cost Estimate: Minimal (State Building Code Council to undertake most of the work)
Expected Outcome: Incorporating the latest energy efficiency standards in building codes will reduce
the energy consumption in new construction projects, allowing Maui County to reduce its
energy consumption for years to come.
c) LEED Certification for County of Maui Facilities
The State of Hawaii already requires LEED Silver Certification for all state‐funded buildings. It is
recommended that LEED Certification be required for all new County‐funded buildings so that the
County of Maui sets an example locally in this very important market transformation. LEED Credits in
the Water Efficiency and Energy and Atmosphere categories of LEED should be emphasized for
maximum energy savings.
Proposed Lead Agency: County Council (to pass ordinance) and the U.S. Green Building Council
(Hawaii Chapter), which may be able to provide sample draft ordinance (or the draft could be
outsourced to green building consulting companies)
Proposed Timeline: 4 to 12 months to draft ordinance and pass through County Council
Cost Estimate: Minimal. If outsourced, the approximate anticipated cost is $25,000 to $50,000. The
cost premium for LEED certification on new construction projects in Hawaii is approx. 2 to 3%
Expected Outcome: The U.S. Green Building Council’s LEED Certified buildings result in decreased
energy and water use and favorable environmental impacts. In this way the County will exhibit
green leadership for all sectors.
d) Establish Green Permit Program as Incentive for Private Sector LEED Certification
Offering expedited permitting and reduced fees will encourage uptake of LEED certified
construction. Credits in the Water Efficiency and Energy and Atmosphere categories of LEED should
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be emphasized for maximum energy savings.
Proposed Lead Agency: County of Maui Planning Department and County Council (to pass
ordinance). U.S. Green Building Council Hawaii Chapter may be able to provide sample draft
ordinance, or the project could be outsourced to green building consulting companies
Proposed Timeline: 6 to 15 months to draft ordinance and pass through County Council
Cost Estimate: Minimal. If outsourced, the approximate anticipated cost is $25,000 to $50,000
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Expected Outcome: These systems encourage more use of LEED design in private development
projects that may not be ready for mandated LEED certification.
e) Environmentally Preferred Purchasing Program
The County should formalize and endorse a purchasing program that will encourage the production
of goods and services that reduce energy consumption and use environmentally preferred materials.
Individual departments are already implementing environmentally preferred purchasing to varied
degrees, but this lacks the cohesive effort and does not take advantage of the buying power the
County wields as a large consumer.
Proposed Lead Agency: Mayor’s Office
Proposed Timeline: 4 to 6 months to develop vendor survey letters and County policy statements
stating the County’s desire to purchase products and services that are sustainably produced and
use environmentally preferred materials and methods. Existing and potential vendors can
submit lists of environmentally preferred alternatives for consideration as well as those
currently used. List of products offered can then be distributed to Departments for use in the
procurement process
Cost Estimate: Minimal cost to develop vendor survey and policy statement. MCC’s renewable
curriculum could be included in this process
Expected Outcome: The County’s significant buying power should Contribute to very favorable
pricing for goods. Many items when requisitioned as part of a purchasing plan are available at
the same price as competing non‐environmentally preferred products. By establishing the lead
in using environmentally‐preferred products, the County can encourage conservation of
resources, recycling, renewable and sustainable farming and production methods and the use of
renewable energy.

Near‐Term Recommendations (2011‐2012)
a) Conduct Regular Energy Efficiency Audit and Feasibility Study for All County Facilities to Determine
Best Practices
It is strongly recommended that the County conduct (or commission) energy audits and feasibility
studies for each Department every 2 years (at a minimum) to assess actual consumption, identify
potential energy conservation measures (ECMs) and determine the methods and extent of potential
energy savings. These types of studies are completed by private industry and provide a “road map”
for capital planning and the implementation of ECMs. The feasibility study should also include
Renewable Energy Measures (REMs) as potential projects. The study would provide economically
viable project suggestions with Internal Rate of Return (IRR), simple payback information, and any
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applicable incentives or rebates for review. The report should also include financing options (such as
equipment lease‐purchase agreements) and energy financing vehicles. REMs identified should be
implemented as rapidly as possible.
Proposed Lead Agency: Mayor’s Office (Energy Commissioner), in partnership with existing or other
community partners such as MEDB
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Proposed Timeline: Initial cycle to take 12 to 15 months, with subsequent annual cycles
Cost Estimate: Approximately $200,000 per year
Expected Outcome: Among the benefits accruing are significant energy savings, improved
operations, deferred costs, improved cash flow, as well as other environmental benefits.
b) LEED Silver Certification for County of Maui Facilities
Establishing an upgraded LEED certification benchmark, compared to baseline Immediate timescale
recommendation (see above), will further advance the County’s credentials in setting an example.
The State of Hawaii already requires LEED Silver Certification for all state‐funded buildings.
Proposed Lead Agency: Maui County Council (to pass an ordinance mandating LEED Silver
Certification for all new County facilities) County Council (to pass ordinance) and the U.S. Green
Building Council (Hawaii Chapter), which may be able to provide sample draft ordinance (or the
draft could be outsourced to green building consulting companies)
Proposed Timeline: approximately 1 year
Cost Estimate: Minimal
Expected Outcome: The U.S. Green Building Council’s LEED Silver Certification results in further
decreases in energy and water use, as well as favorable environmental impacts and County
leadership credentials. The cost premium for LEED Silver certification on new construction
projects in Hawaii is approximately 3 to 5%.
c) Establish Green Permit Program to Encourage Compact Community Design
It is recommended that the County incentivize compact, “walkable” communities based on LEED for
Neighborhood Development Principles. Green Permit programs reward green building efforts
through expedited permitting and reduced permitting fees.
Proposed Lead Agency: County of Maui Planning Department (Long Range Division). The U.S. Green
Building Council Hawaii Chapter may be able to provide sample draft ordinance, or the project
could be outsourced to green building consulting companies
Proposed Timeline: approximately 1 year to 15 months
Cost Estimate: Minimal, or in the range of $20,000 to $50,000 if outsourced
Expected Outcome: Compact communities offer a mixture of uses within walking distance, reducing
dependence on vehicle traffic.
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Medium‐Term Recommendations (2013‐2018)
a) LEED Gold Certification for County of Maui Facilities
Further upgrading LEED certification benchmarks to a more energy efficient standard will advance
the County’s credentials in leading by example.
Proposed Lead Agency: U.S. Green Building Council (Hawaii Chapter), which may be able to provide Page | 50
sample draft ordinance (or the draft could be outsourced to green building consulting
companies) and Maui County Council (to pass an ordinance mandating LEED Gold Certification
for all new County facilities)
Proposed Timeline: Approximately 1 year
Cost Estimate: Minimal
Expected Outcome: The U.S. Green Building Council’s LEED Silver Certification results in further
decreases in energy and water use, as well as favorable environmental impacts. The cost
premium for LEED Gold certification on new construction projects in Hawaii is about 5%.
b) Energy Efficiency and Water Resources
Reuse of County‐treated wastewater and captured rainwater is proposed as an important efficiency
measure. The wastewater treatment plants in Lahaina and Kihei generate treated effluent that could
potentially be used for landscape irrigation and toilet flushing within the west and south Maui resort
communities. The County of Maui should install the required infrastructure to support transmission
of this effluent to facilities that can reuse this water and require that all new projects be developed
with dual‐plumbing systems to accommodate both potable and non‐potable water.
Proposed Lead Agency: County of Maui Department of Public Works, Department of Environmental
Management, and the County Council
Proposed Timeline: Approximately 2 to 3 years
Cost Estimate: Approximate costs include $2 million for a 1 million‐gallon storage tank; $750,000 for
a booster pump; $1 million for additional UV filtration; and $25,000 to $30,000 for 100 linear
feet of distribution line
Expected Outcome: There are significant energy costs associated with pumping water.
Consequently, a reduction in water use will result in a direct fall in energy consumption.
c) Create an Energy Savings Special Fund
Implement through ordinance a special fund generated from County energy savings that will be
utilized in part to achieve greater long‐term savings through reduction in energy use. It is
recommended that the County seek out other jurisdictions that have successfully completed similar
initiatives.
Proposed Lead Agency: County of Maui Department of Finance and County Council (to pass
ordinance).
Proposed Timeline: Approximately 1 year to 15 months
Cost Estimate: Minimal (ordinance drafted internally)
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Expected Outcome: By earmarking savings generated through energy efficiency for future energy
efficiency projects, the County of Maui will be able to further its energy efficiency goals at a
much quicker pace.

Long‐Term Recommendations (2019 and beyond)
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a) Self‐sufficiency
It is recommended that the County of Maui set a long‐term goal of making facilities and plants self‐
sustaining. To be truly self‐sufficient, these facilities must generate all of their own energy with
renewable resources, capture and treat all of their water, use non‐toxic cradle‐to‐cradle building
materials, and offset their entire carbon footprint.
Proposed Lead Agency: County of Maui, State of Hawaii, private sector businesses in Maui County
Proposed Timeline: Indefinite
Cost Estimate: The cost of self‐sufficiency is highly variable depending on project scope and
advances in technologies, incentives and regulations that may become available in the future. As
such, no cost can be assigned to this action item; however, it should be used as the end goal for
the realization of energy efficiency in Maui County
Expected Outcome: Maui would no longer be dependent on importing fuels and materials to
support the operation of its facilities. The buildings will have minimal footprint, preserving our
island for generations to come.
b) Wastewater Treatment
The Kahului Wastewater Treatment Plant does not currently treat water to R‐1 standards. If this
additional level of treatment were added, the water could be recycled and reused for landscape
irrigation and toilet flushing. One of the major obstacles to upgrading this facility is the plant’s
distance from potential reclaimed water users. It is therefore recommended that the County of Maui
upgrade the facility with a UV disinfection system to produce R‐1 effluent at the Kahului facility and
install distribution lines.
Proposed Lead Agency: County of Maui Department of Environmental Management, and Maui
County Council
Proposed Timeline: Once funded, lead construction time is estimated at 2 to 3 years
Cost Estimate: The cost of upgrading to R‐1 effluent (in 2009 dollars) is approximately $2 million for
UV disinfection; $750,000 to $1 million for a coagulation system; $400,000 for continuous
turbidity monitoring; $2 million for storage tanks; $750,000 for a pumping system; and $25,000
to $30,000 for 100 linear feet of distribution line. Annual operation and maintenance would be
about $100,000
Expected Outcome: Reduced stress on Maui’s potable water supply and increased near‐shore water
quality.
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Solar PV Panels by HNU‐Energy LLC, a Maui‐based
high tech company (see www.hnuenergy.com)

Photo: HNU‐Energy
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Recommendations for Reduction in Greenhouse Gases and Carbon Emissions
(Working Group 5)
Summary of Priority Recommendations (2010‐2020)
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Working Group 5
A. Ensure that broad educational efforts (such as those advocated by Working Group 2)
include information expressing the urgency of Greenhouse Gas (GHG) reduction.
B. Provide the greatest support for transportation and energy generation systems that
produce zero emissions and require no imported fuels. Likewise, encourage conversion
of systems that do not meet these criteria.
C. Promote energy efficiency efforts as the most effective individual method of
contributing to the reduction of GHG.
D. Support carbon caps on imports into Hawaii, including fuel, food, and building
materials, so that global transportation, deforestation, and other GHG‐producing
activities are considered with equal importance as those activities resulting in
emissions in Hawaii, thereby further encouraging local production of non‐emitting fuel
and energy systems.
E. Consider and adopt County and State legislation that strengthens the commitment of
Maui and Hawaii to achieving energy goals, by ensuring that stated targets are legal
mandates, not merely recommendations.
Summary and Overview
For the purposes of a working definition, the Working Group defines greenhouse gases (GHG) as those
gases such as water vapor, carbon dioxide, nitrous oxide, methane, hydrofluorocarbons (HFCs),
perfluorcarbons (PFCs), and sulfur hexafluoride, that are transparent to solar (short wave) radiation, but
opaque to long‐wave (infrared) radiation, thus preventing long‐wave radiant energy from leaving Earth’s
atmosphere.
The net effect of accumulated GHG is a trapping of absorbed radiation and a tendency to warm the
planet’s surface. Although GHG occur naturally in the atmosphere, the elevated levels especially of
carbon dioxide and methane that have been observed in recent decades are directly related, at least in
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part, to human activities such as the burning of fossil fuels and the deforestation of tropical forests (see
also Appendix C).
Tables 1 and 2 in Appendix J show Hawaii GHG Emissions data for 1990 and 2007. Table 1 shows that
carbon dioxide accounts for 91 percent of emissions in Hawaii; the largest single sources of carbon
dioxide are transportation (54 percent) and electric power generation (35 percent). By 2007, Maui Nui
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has overtaken the Big Island as the second largest geographic source of emissions after Oahu (Table 2).
Over the 17‐year period, emissions have increased the most in Maui County.
Hawaii’s Greenhouse Gas Emissions Reduction Law (Act 234) became effective in July 2007. Its goal is to
reduce GHG emissions to 1990 levels by the year 2020. Based on emissions data, the largest potential
reductions can be made in the transportation and electric power sectors. This Working Group therefore
believes efforts within Maui Nui should focus on these sectors.

Opportunities For Action
1. Encourage institutional efforts to increase utilization of large‐scale renewable non‐emitting sources
of energy (such as wind, solar, and wave energy). For current and planned renewable projects, see
listing in Working Group 1 section above.
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2. Minimize demand for electricity use by offering financial incentives, easing zoning requirements,
and setting up small‐scale production support programs like a tax credit system for the installation
of home or business wind turbines and PV systems, similar to the programs currently available for
solar hot water systems.
3. Further reduce electricity demand by advocating switching from traditional incandescent to
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compact fluorescent (CFL) bulbs and setting up an energy audit program. An updated Maui County
Energy Code (see also Working Group 4 recommendations) would require building design to
incorporate energy efficient elements.
4. Reduce transportation GHG emissions. Measures may include carpooling programs; purchasing fuel‐
efficient or electric vehicles for County of Maui fleets and encouraging utilities and businesses to do
likewise; enforcing existing emissions standards more rigorously; encouraging public bus use;
planning future development to minimize car travel; and offering incentives for local agriculture to
minimize the need to import produce.

Immediate Recommendations (2010)
a) Create incentive programs, financing options, and rebates for energy conservation activities
including lighting replacement (switching to compact fluorescent), solar water and PV panel
installation, and residential and commercial wind turbine installation.
b) Continue to encourage institutional efforts to utilize non‐emitting renewable sources of energy
(such as wind, solar, and wave energy).
c) Enact policies to encourage carpooling and ride‐sharing. Develop park‐and‐ride locations and
create areas for optimal hitchhiking. Consider offering financial incentives (for example, in the
Bay Area, a financial incentive ‐‐ toll‐free trips ‐‐ are provided for ride‐sharers transporting
others across the Bay Bridge). Give County of Maui employees incentives to carpool/rideshare.
d) Continue encouragement of, and dialogues with, electric car companies such as Phoenix
Motorcars and Better Place and seek to attract assembly plants.
e) Raise “green” visibility and credentials by publicly acknowledging and supporting airlines serving
Maui that use fuel‐efficient planes.
f)

Continue expansion of Maui Bus service and increase geographic coverage while keeping fares
affordable.

g) Request that MECO avoid using imported biofuel as a substitute for fossil fuel for electrical
generation. For example, palm oil grown in countries where rainforests and peat sumps have
been burned or destroyed to clear the land involves the release of enormous amounts of carbon
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dioxide. Shipping the oil is a further source of GHG. Instead, focus should be placed on
sustainable, local, biofuel feedstock.
h) Seek increased support for conservation and reforestation projects that protect and restore
native habitats, thus helping to sequester existing carbon emissions.
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Near‐Term Recommendations (2011‐2012)
a) Revise building codes and/or incentive system to mandate stricter environmental standards. For
example, new structures should be required to have efficient appliances and LEED or equivalent
program internal systems/controls.
b) Offer an energy audit program for residential and commercial owners with the goal of providing
practical suggestions for reducing energy consumption. The County of Maui will need to provide
staff for the County Energy Commissioner to implement this program.
c) Encourage energy efficiency for all new development by requiring new building or renovation
designs to incorporate the revised Energy Code. The Energy Code would be implemented by the
County of Maui Department of Planning and the Department of Public Works and would, for
example, require the design phase to incorporate natural ventilation and natural lighting.
d) Promote consumer purchase of fuel‐efficient autos and electric vehicles with low or zero
emissions. Work with the State to introduce tax credits or other programs similar to carbon
credits that would enable customers to apply earned credits in various ways; for example,
savings in fuel consumption could result in savings applied to tax bills.
e) Continue replacing the County of Maui vehicle fleet with fuel‐efficient and electric vehicles with
low or zero emissions.
f)

Working with the State, institute annual safety checks to ensure that vehicles meet emission
standards with a target date of 2012.

g) Take transportation emission issues into account in future development planning. Development
should therefore be concentrated in existing urban areas with existing support facilities and
infrastructure to minimize vehicle usage. Master‐planned communities that incorporate living,
working, and recreational activities should likewise be encouraged.
h) Consider measures to facilitate agricultural production in Maui Nui that would preclude
importing foodstuffs from elsewhere, especially the mainland or beyond. This would minimize
transportation emissions.

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

i)

Consider measures to facilitate building material production in Maui Nui that would preclude
importing lumber and other imported materials from elsewhere, especially the mainland or
beyond. This would also minimize transportation emissions.

Medium‐Term to Long‐Term Recommendations (2013‐2018 and beyond)
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a) Encourage MECO to set goals and benchmarks to achieve complete fossil fuel independence by
phasing out fossil fuel power generators and replacing them with alternative energy
technologies.
b) Introduce mandatory building codes requiring the installation of PV systems for new residential
and commercial projects similar to current solar water heating programs.
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The County of Maui currently funds a public bus system that provides service in and between various
Central, South, West, Haiku, and Upcountry Maui communities. The bus service is contributing to
minimizing greenhouse gas emissions. In County of Maui fiscal year 2008‐09 (ending June 30, 2009),
ridership exceeded 2 million. This is a dramatic increase compared to 29,000 passengers in 2004, the
bus system’s inaugural year, and 292,000 riders in 2006.21

21

Honolulu Advertiser, August 1, 2009.
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Recommendations for Green Workforce Development and Education
(Working Group 2)22
Summary of Priority Recommendations (2010‐2020)
Working Group 2
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A. Secure and allocate logistical and financial resources to support the continued work of a
formal coalition of community members from an array of sectors and organizational
affiliations dedicated to exchanging information on, and developing and implementing
initiatives in, green workforce development and education in sustainable energy23 for
Maui Nui.
B. Enlist existing education and training providers and other community partners to support
the development of a collaborative K‐12 network for sustainability activities with a major
focus on sustainable energy.
C. Promote and support the integration of sustainability topics throughout a broad base of
post‐secondary educational fields relevant to identified career pathways, including those
in the sustainable energy fields.
D. Develop a workforce that is aligned and integrated with both formal and non‐formal
education (including K‐12 and post‐secondary credit and non‐credit education, as well as
other forms of professional development and training) and the needs required of an
emerging workforce in the renewable energy and energy efficiency/conservation
industries to come.
E. Develop a comprehensive strategy that identifies and secures funding for initiatives in
green workforce development and sustainable energy education, as well as for the work
performed by any future offshoot or iteration of the MCEA Working Groups.
Note: A more detailed explication of these recommendations, with annotations and references, is included
in Appendix I of the Supplement of Supporting Documents.

22
23

Note that Working Group sequence aims to improve the informational flow (see page 26).
Sustainable energy is defined by the Working Group as renewable energy as well as energy efficiency and conservation.
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Summary and Overview
The Working Group divided its activities into three areas, each with its own sub‐committee: K‐12
Education; Post‐Secondary Education; and Workforce Development. These sub‐committees reviewed all
aspects of the education to workforce “pipeline,” which is illustrated in Appendix I. The technology
career pipeline established in Maui Nui over the past few years, primarily due to the efforts of MEDB‐led
Page | 60
partnerships, is well‐positioned to incorporate sustainable energy content and thereby supply the
embryonic field of sustainable energy with a well‐qualified, adaptable, resident‐trained workforce.
A recent study published by the HISciTech Institute24 highlighted the importance of the renewable
energy sector in the Hawaii economy. It is the fastest‐growing tech market segment in the state, with an
annual employment growth rate between 2002 and 2007 of 8.7% in the private sector, compared with
5.8% nationally. The sector employed more than 3,500 individuals at 295 establishments in 2007, with
average earnings well above the average for all other sectors.
This Working Group is currently conducting a countywide, online energy industry survey to gather
information on trends and the demand for particular skill sets, education and certification levels, and
professional experience required by employers. Data on experiential learning such as internships and
job shadowing are also being collected.
An informal 2008 survey of Maui Nui’s renewable energy sector conducted by professors at Maui
Community College indicated that Maui Nui aligns with national “green” job creation projections. The
survey of businesses suggested a demand for at least 200 individuals by 2010, with a projected growth
rate of 30% per year in the foreseeable future.25 Based upon a review of the Standard Occupational
Classification (SOC) codes for Maui Nui, the workforce need is estimated at 1,200 by 2017. In addition,
one of the stated goals of the HCEI is to build the workforce of the future by providing the educational
and employment opportunities necessary to sustain a clean energy economy.
The economic sector driven by renewable energy technologies is growing quickly nationwide. Many
“green collar” jobs ranging from research and development to construction, installation and
maintenance have been created. A variety of studies by organizations such as the Tellus Institute, the
Worldwatch Institute, and the Energy and Resources Group at the University of California at Berkeley
have forecastd job growth associated with the development of renewable energy technologies (see
Bibliography, Appendix L). Between 2005 and 2007, “green economy” jobs in California grew at a rate of
10% compared to 1% for all other sectors26. Nationally, one estimate puts the number of new jobs in the
renewable energy industry at 320,000 by 2020.27
Opportunities For Action
24

HISciTech Institute. Innovation and Technology in Hawaii: An Economic and Workforce Profile, October 2008.
MCEA Working Group 2 report, “K‐12 Renewable Energy and Efficiency Education in Maui County: Local Content and National Best Practices”,
Alyse Takayesu. November 2008 (funded by an MEDB‐managed USDA grant).
26
Statistic cited by Hunter Lovins, Focus Green series presentation at Maui Arts and Cultural Center, 1/29/09.
27
National Renewable Energy Board study.
25
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Appendix I includes a full description of the issues considered by the Working Group. The main
opportunities considered include:
1. K‐12 Education
¾ Augment and update the database on an annual basis. A database of existing programs and best
practices for renewable energy and energy efficiency education in K‐12 schools in Maui Nui has
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been compiled28 under the auspices of MEDB and the Sustainable Living Institute of Maui
(SLIM).
¾ Further develop the established online communication network among teachers and
administrators in all Maui Nui K‐12 schools29. The purpose of the network is to facilitate an
ongoing dialogue about innovative curricula and syllabi and best practices in the field of
sustainable energy. A similar supervised forum for students is planned.
¾ Continue to build Sustainable Energy Curricula for K‐12 education, aligned to the Hawaii
Department of Education (DOE) standards, led by existing education and training providers and
additional community partners.
¾ This partnership to also provide ongoing professional development opportunities for Maui Nui
K‐12 and post‐secondary teachers in the area of sustainable energy education.
¾ Identify opportunities to strengthen links between K‐12, higher education, and the green
workforce through experiential field‐based and service‐learning activities.
¾ Promote LEED program‐building technologies and practices, in partnership with the Department
of Education, independent schools, the UH system, and all future K‐12 school building projects.
2. Post‐Secondary Education
¾ Develop a comprehensive strategy to fund development for post‐secondary sustainable energy
programs. Sources may include State Department of Labor and Industrial Relations (DLIR)
workforce grants, U.S. Department of Energy grants, and State Department of Education grants.
¾ Align (and periodically revise) post‐secondary education and workforce development objectives,
including career pathway frameworks, and perform ongoing assessment of sustainable energy
skill sets.
¾ Reinforce support for UH Office of Continuing Education and Training (OCET) post‐secondary
“green” classes and other sustainability‐oriented Maui Community College (MCC) non‐credit
programs and courses, as well as sustainability‐oriented MCC credit classes and programs.
¾ Increase the promotion of existing and new energy‐related post‐secondary programs, both
credit and non‐credit. Develop new post‐secondary energy‐related curricula and programs in
alignment with the University of Hawaii (UH) system to ensure articulation through degree and
career pathways.

28

MCEA Working Group 2 report, “K‐12 Renewable Energy and Efficiency Education in Maui County: Local Content and National Best Practices”,
Alyse Takayesu. November 2008 (funded by an MEDB‐managed USDA grant).
29
The Maui Green Schools Coalition, whose online address is: http://mauigreenschools.wetpaint.com
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¾ Expand opportunities at the post‐secondary level for experiential learning and direct contact
with energy industry professionals to leverage existing industry partner initiatives.
¾ Strengthen connections between post‐secondary level and K‐12 STEM (Science, Technology,
Engineering, and Math) and CTE (Career Technical Education) educators and students. Existing
partnerships and collaborations that facilitate the education/industry pipeline will be continued
and extended.
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3. Green Workforce Development
¾ Better define Maui Nui workforce needs in the sustainable energy sector by profiling existing
industry assessments, and undertaking additional research.
¾ Begin a dialogue regarding the creation of an Energy Enterprise Zone offering incentives for
renewable energy and energy efficiency companies.
¾ Develop apprenticeship programs in sustainable energy occupations and coordinate with the K‐
12 and post‐secondary pipeline using the resources of State labor leadership and the State
Apprenticeship Council, and in close collaboration with industry.
¾ Review and continuously update sustainable energy industry certifications. Adapt continuing
education and training courses to prepare students to pass industry certification exams required
for working in certain industries and occupations.
¾ Explore the creation of a Maui Nui Sustainable Energy Research Center. The Center would foster
industry and workforce development and lead research and development (R&D) activities in a
range of sustainable energy areas. The Center would apply for grants, patents, and licenses for
these technologies.

Immediate Recommendations (2010)
a) Establish an Advisory Committee
This Advisory Committee would be an outgrowth of the MCEA Working Group and would coordinate
the initiation of recommendations and implementation of actions. The Committee will include
student representation and author Vision and Mission statements.
b) Establish an Online Communication Network
This network would connect teachers and administrators in all Maui Nui K‐12 schools to facilitate
dialogue on sustainable energy issues. This effort would include maintaining an active website
forum and holding events and retreats/trainings to bring together K‐12 professionals involved in
sustainable energy initiatives.
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c) Curriculum Development
Existing education and training providers and additional community partners will lead an initiative to
build a K‐12 Sustainable Energy curriculum, aligned with DOE standards. This partnership will
develop pilot sustainable energy curriculum modules for grades 4, 8, 11, and CTE (with a focus on
energy technologies) and provide workshops to support teachers.
d) Professional Development
Existing education and training providers and additional community partners will lead an initiative to
offer professional development opportunities in sustainable energy education for Maui Nui K‐12
teachers, including website support and distance learning credited towards continued certification.
Public and private schools should also have access to the renewable energy speaker’s bureau.
e) Establish an Annual K‐12 Sustainability Event
The event would feature local best practices, workshops, and breakout sessions, and could be held
in conjunction with the MCEA Energy Expo.
f)

Integrate and Expand Career Technical Education (CTE)
Activities would include partnerships with the MCC Automotive Program, the Maui High Automotive
Program, and the Seabury Hall Engineering/Electric Car Program and serve as a model for other
schools in Maui Nui. Training opportunities in electric vehicle and biofuel vehicle technologies for
high school teachers and students would be identified.

g) Promote LEED Program Practices
Initiate a publicity campaign listing all Maui Nui schools with LEED certification and those with
experience in the Sun Power for Schools Program. This program, administered by existing education
and training providers and additional community partners, will install a sustainable structures
demonstration site on all K‐12 campuses. Non‐profit organizations and businesses from across Maui
Nui would be invited to become a part of a similar program for LEED/green building recognition.
h) Identify Sources of Funding
An advisory committee will identify sources of funding for post‐secondary curriculum development
and additional K‐12 and/or post‐secondary level instructors.
i)

Develop a Post‐Secondary Education/Workforce Career Pathway Framework
This initiative would help secure funding sources and promote public‐private collaboration in all
phases of the workforce pipeline. Review and revision of this framework will be ongoing.

j)

Prepare an Inventory of Post‐Secondary Energy‐Related Programs in Maui Nui
The inventory would include existing and planned programs, as well as both vocational and technical
programs. National best practices for post‐secondary courses will be identified, as well as for other
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organizations such as non‐government organizations (NGOs) that promote sustainability education.
This information will be regularly updated and revised.
k) Solicit Input on Educational Priorities and Needed Technology Skill Sets
Businesses and existing education and training providers would provide input related to the
technology skills needed for continuing education and post‐secondary programs. An example of this
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alignment of programs with workforce needs is incorporating LEED regulations into construction
industry classes.
l)

Support Post‐Secondary OCET “Green” Classes
The UH Office of Continuing Education and Training (OCET) would strengthen offerings and promote
the development of new energy‐related classes and workshops, including energy‐related training
provided by labor union training schools.

m) Conduct an Inventory of Existing Opportunities for Post‐Secondary Experiential Learning
Direct contact with energy industry professionals (such as those fostered by existing education and
training providers and industry partnerships) would be initiated to expand learning opportunities
through internships, guest speakers, career fairs, experiential field‐based and service learning, job
shadowing, etc. Leveraging existing established programs would provide cost‐effective models for
expansion into the sustainable energy field.
n) Develop New Post‐Secondary Energy‐Related Curricula and programs
Four high‐priority career paths would be identified. Potential credit programs at UH‐MCC will be
developed, including two‐year programs for the four designated career paths and potential
graduate degrees in sustainability. Non‐credit VITEC classes will be developed in the field of
innovation in renewable energy and energy management. Curriculum development will be in
conjunction with the UH system, with emphasis on building articulation agreements.
o) Better Promote Existing and New Energy‐Related Post‐Secondary Programs
Both credit and non‐credit programs would be included. Develop energy career “roadmaps” for use
by students, educators, and counselors.
p) Provide Funding for Start‐up Renewable Energy Company Incubator Space
Incubator space is available at the Maui Research & Technology Park in Kihei. The park, through
public‐private partnerships, has a successful history of developing high‐tech companies such as
Akimeka by offering start‐up incubator rates as well as facility and program support services. These
and other such opportunities for supporting business start‐up incubator projects should be actively
pursued and supported.
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Near‐Term Recommendations (2011‐2012)
a) Establish connections between the post‐secondary level and K‐12 STEM and CTE educators and
students, as well as promote connections between social science‐based fields from K‐12 to post‐
secondary, including culturally‐based education.
b) Work with the State Department of Education to assess proposed K‐12 sustainable energy Page | 65
curriculum costs and benefits, and to review and revise implementation of the curriculum.
c) Work with the State Department of Education to develop K‐12 Sustainable Energy pilot curriculum
modules for grades 7, 10, and CTE (with a focus on biofuels, green building, energy efficiency,
renewable energy, and agriculture) as well as workshops to provide ongoing support to teachers.
d) Leverage and build upon existing community partner‐led initiatives to develop career shadowing
and internship possibilities for upper school students.
e) Improve professional development opportunities for educators in the field of sustainable energy.
Explore opportunities for grants and professional development scholarships. This program would
continue in the medium‐term and long‐term.
f)

Establish an annual school calendar of Maui Nui sustainable energy K‐12 activities, fairs, expos, etc.,
and post on a teacher/student website.

g) Organize a Youth Summit on Sustainability In Our Schools (target date: April 2010). Subsequent
annual summits will dovetail with the annual Maui County Energy Expo.
h) Feature a special award division for middle and high school sustainable energy projects within the
Department of Education’s Science Fair.
i)

Establish a target of incorporating PV or other green technology systems into 50% of Maui Nui K‐12
school buildings. Continue schools/LEED publicity campaign.

j)

Continue development of UH‐MCC credit programs, including a four‐year Sustainable Energy
Sciences degree (note: “sustainable” preferred to “renewable”). Undertake further research and
review of industry data to assess feasibility of a four‐year Environmental Science degree.

k) Expand and prioritize opportunities for post‐secondary experiential learning and direct contact with
energy industry professionals.
l)

Support the sustainable energy workforce by developing continuing education opportunities offered
by SLIM in conjunction with MCC in green building, sustainable energy, and sustainable agriculture.
This course development will work in concert with labor and apprenticeship training standards.
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m) Support MCC’s efforts to expand its four‐year bachelor degree programs and introduce masters
degree programs (especially in the sustainable energy realm) and upgrade its status as a UH affiliate
college. Its current role in offering associate degrees and vocational certificates would continue.
n) Initiate training programs on green building standards and energy conservation issues for County
employees from various departments (Planning, Public Works, Water Supply, Environmental
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Management, etc.) Training would also include a review of best practices from other counties and
jurisdictions.
o) Improve collaboration between the educational sector, businesses, and labor unions in identifying
occupational skill sets, educational requirements, and professional development.

Medium‐Term Recommendations (2013‐2018)
a) Connect K‐12 curricula to infrastructure improvements and emerging energy career pathways under
the auspices of MCEA‐led partnerships.
b) Increase target for Maui Nui K‐12 schools that incorporate PV or other green technology systems
into existing or new buildings to 75%.
c) Develop a ground‐up approach to developing potential undergraduate and graduate degrees in
sustainability, based out of UH‐MCC and other State of Hawaii‐based institutions of higher
education. Develop articulation agreements between UH‐MCC and UH Manoa and other institutions
of higher education offering baccalaureate and graduate degrees in sustainability‐related fields.
d) Conduct evaluation of outcomes for post‐secondary students benefiting from opportunities for
experiential learning and direct contact with energy industry professionals. Improve and develop
programs accordingly.
e) Develop and refine County and State legislation, ordinances, and regulations so that sustainable
energy initiatives can be more efficiently implemented (for example, LEED standards for gray water
use). Department processes should be reviewed; for example, fast‐track permitting for renewable
energy projects. Care should be taken to avoid contradiction between departmental policies.

Long‐Term Recommendations (2019 and beyond)
a) Revise and expand sustainable energy curriculum as necessary and incorporate emerging
technologies.
b) Increase target for Maui Nui K‐12 schools that incorporate PV or other green technology systems
into existing or new buildings to 100%.
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Appendix A

Renewable Energy Success Stories From Denmark: Samsǿ Island and Lolland
Page | 69
The success of the islands of Samsǿ and Lolland, located in different parts of Denmark’s Baltic Sea,
demonstrate that ambitious renewable energy goals are achievable.
Samsǿ is a small island off the eastern coast of Jutland, with an area of 43 square miles (about one‐
quarter the size of the island of Lanai) and a population of over 4,000 (about one‐third larger than
Lanai). Traditionally, the main components of the island’s economy have been agriculture and tourism.
In 1997, the island won a Danish government‐sponsored competition that gave it the opportunity to
demonstrate whether generating 100% of its energy from renewable sources, without help from the
central government, was feasible and practical. Given a 10‐year time frame, Samsǿ became self‐
sustainable in only 5 years, with an infrastructure cost of approximately $40 million. Almost 20% of this
was provided by the local municipal government, which recognized the opportunity to stabilize its
income and provide some tax relief to residents.
The principal sources of energy harvested in Samsǿ are wind power and biomass, in addition to some
solar energy. Island residents own shares in 11 wind turbines on private land that each generate 1.3 MW
of base load electricity. A number of distributed biomass boilers use straw bales or woodchips to
provide heating for the community during the long winter months.
In order to achieve a carbon neutral status and to convert to renewable fuels in land transportation
vehicles as well as the island’s fishing and ferry fleets, an additional 10 turbines that generate 2.3 MW
each were installed offshore. Much of this electricity is sent to the Danish mainland and sold to the
utilities to offset the carbon load of the remaining fossil fuels used in transportation. In addition, some
biofuel is grown on Samsǿ to power vehicles. The success of Samsǿ’s renewable energy project has
produced a dramatic increase in ecotourism, among other benefits. Samsǿ now has an Energy
Academy30 with a visitor center and an educational program.
Lolland, located about 75 miles south of Copenhagen, is the third largest island in Denmark (a country
with over 500 islands) and significantly larger than Samsǿ. Lolland’s area (480 square miles) and
population (about 70,000) are approximately two‐thirds and one‐half those, respectively, of Maui, and
its economic base (agriculture and tourism) is similar to Samsǿ. Following the successful introduction
and operation of renewable energy initiatives (primarily wind power) since the 1980s, the Lolland
municipality formally committed in 2007 to developing clean energy and becoming a research and test
site for a variety of renewable energy technologies. It set up Lolland CTF (Community Testing Facilities)
to implement policy and attract renewable energy enterprises, with the vision of establishing innovative
30

See www.energiakademiet.dk/default_uk.asp
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partnerships to demonstrate sustainable new technologies on a full scale31. There are now more than 50
public and/or private renewable energy projects underway, and the island’s economy has been
transformed by the influx of well‐paid, skilled jobs and resulting minimal unemployment.
Among the resources already in place are the world’s first offshore wind turbine park and a wave energy
demonstration and development plant. The International Wind Academy at Lolland is planned as one of
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the largest testing and research centers engaged in wind energy development. Excess wind energy
(Lolland has a total of over 500 wind turbines) is being used to extract hydrogen from water, which in
turn will be used as an energy source for heating and powering residential homes. Algae cultivation
using CO2 from biomass power plants and nutrient‐rich grey water, as a source of biomass, is being
tested and developed at the Green Center for Agroculture Innovation, and several straw‐fired and wood
chip biomass combined heat and power plants, and a waste‐to‐energy facility, are already in operation.
Biofuel, primarily in the form of rapeseed oil for heating boilers, is also being grown on Lolland.
An R&D and incubation center, the Climate Factory, is planned to collect, test, and develop further
sustainable and innovative environmentally‐friendly energy solutions. Attracted by the renewable
energy economy of Lolland and the willingness of the municipality to offer financial incentives and “fast
track” permit applications, a wind turbine blade manufacturer has recently set up a facility there and
other energy‐related businesses are following suit, including Denmark’s largest solar panel
manufacturing plant which is set to open in 2010.
All of Lolland’s electricity is generated from green sources, and a significant amount of excess electricity
is fed into the national grid. About three‐quarters of the island’s heat generation also comes from
renewable sources, with the rest attributable to fossil fuel.
A Danish non‐profit economic development organization, Baltic Sea Solutions (BASS), is coordinating and
managing the integration of these projects with the primary objective of improving island self‐reliance
and fostering local, sustainable economic growth.
The parallels between the experience of these Danish islands and Maui Nui, and the lessons that can be
learned, are both striking and informative.

31

See http://lolland‐ctf.info

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

Appendix B
Hawaii Clean Energy Initiative (HCEI)
In January 2008, the State of Hawaii announced the Hawaii Clean Energy Initiative (HCEI), a formalized
agreement with the Department of Energy, which set energy goals for the year 2030. HCEI represents a Page | 71
parallel and complementary effort to the goals set by the County of Maui, although it should be noted
that the goals and timeline established for the County by Mayor Tavares are more ambitious than the
State’s targets. Working Groups were established to address the following issues: end‐use efficiency;
electricity generation; energy delivery; transportation; technology integration; funding sources; and
policy and regulatory mechanisms.
The goal of the HCEI is to decrease energy demand and to accelerate the use of indigenous, renewable
energy sources in Hawaii. It is envisioned as an “open source” learning opportunity that will serve as a
global example as well as an opportunity to foster innovation and build the workforce of the future.
The HCEI applies to residential, commercial, industrial, utility, and transportation end‐users and will
involve broad‐based private and public partnerships. Ideally, “clean,” efficient, and renewable resources
will meet 70% of the State’s energy requirements by 2030. Specifically, the existing Renewable Portfolio
Standard (RPS) will be doubled, from 20% in 2020 to 40% by 2030; the remaining “clean” energy targets
will be achieved through energy conservation and improved energy efficiency.
Two key proposals contained in the HCEI involve the establishment of a “feed‐in tariff” (FIT) that covers
the purchase price of electric utilities generated by different types of renewable power sources and a
“de‐coupling” of the electricity rates charged to consumers and the volume of utility company revenues.
Setting the FIT – the price that utility companies pay independent producers for energy – will allow
renewable energy developers to procure investments based on firm, long‐term income from their
installations. “De‐coupling” will reward the utilities for improving customer energy efficiency rather than
the current system, which links profit to usage.
A subsequent accord reached between the State of Hawaii’s Department of Business, Economic
Development, and Tourism (DBEDT) and the Hawaiian Electric Companies (HECO) in October 2008
established a commitment requiring HECO to purchase up to 1,100 MW of renewable energy (the
equivalent of about one‐third of Oahu’s current supply). Existing generators will be converted to run on
renewable biofuels and older power generation plants fueled by oil or coal will be retired. No new coal‐
fired power plants will be built.
Other provisions of the October 2008 accord that support the HCEI include the establishment of an
inter‐island electricity grid connecting Maui Nui (Maui, Molokai, and Lanai) to Oahu by undersea cable
(see recent plans announced, page 29). Preliminary discussions have been initiated regarding the
feasibility of a large‐scale wind farm located in Maui Nui capable of supplying a significant amount of
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power to Oahu. The HCEI will also provide for Advanced Metering and time‐of‐use rates; this “smart”
usage approach will help customers control their demand and promote energy efficiency.
The HCEI calls for the State Public Utilities Commission (PUC) to establish aggressive efficiency and
conservation plans. Energy Star standards will be upheld by the State’s Energy Resources Coordinator
(ERC) who will also monitor building code compliance and public building retrofitting. The State will
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provide tax credits to homeowners and businesses for renewable energy installation and use. Finally,
the ERC will develop mechanisms to provide energy information to consumers.
The U.S. Department of Energy will play a leading role in providing Hawaii with the world‐class
technological leadership necessary to achieve the goals of the HCEI and in coordinating contributions
from other Federal agencies such as the Department of Agriculture and the Department of Defense.
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Appendix C
Notes on Global Warming
Global Warming and Greenhouse Gas Emissions
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As recently as March 2009, in what was described as a watershed moment, more than 2,500 leading
environmental experts at an emergency climate summit in Copenhagen made a “desperate plea” to
governments to act now on climate change “before the planet becomes an unrecognizable – and, in
places, impossible – place to live.”32 Scientists at the Copenhagen summit agreed that worst case
scenarios were already becoming a reality and that “unless drastic action was taken soon, dangerous
climate change was imminent.” Lord Stern, the former Chief Economist of the World Bank, told the
summit that unless politicians grasped the gravity of the situation, the outcome would be devastating.
As emissions of carbon dioxide and other greenhouse gases resulting from human activity have risen
precipitously over the past few decades, the planet has warmed globally. Some of the warmest years for
several millennia have occurred within
the past decade.33 If current trends
“Climate change can act as a threat multiplier for
continue, projections based on NASA
instability in some of the most volatile regions of the
research estimate a further worldwide
world, and it presents significant national security
average increase in temperature of at
challenges for the United States…The increasing risks
least 2°F and potentially as much as
from climate change should be addressed now because
11.5°F by the end of this century.34 As
they will almost certainly get worse if we delay.”
polar caps and ice sheets melt and sea
levels rise, flooding and erosion will
– National Security and the Threat of Climate Change,
severely affect most coastal regions.
Center for Naval Analysis
Profound climate changes including
increased weather and storm intensities will disrupt the ecological balance of the planet, resulting in
jeopardized agriculture and food supplies as well as a likely catastrophic loss of biodiversity and a
disruption of our economic and social structures.
It is now generally accepted that two of the principal contributors to the trend in global warming is the
burning of fossil fuels (oil, coal, and gas) and worldwide deforestation. NASA’s Goddard Institute for
Space Studies identifies fossil fuels as the cause of about 80% of the annual emissions of CO2 into the
atmosphere.35 Projected data from the International Energy Agency suggests that based on current
trends, power generation and transportation will account for 70% of the increase in global energy‐
32

World’s Leading Scientists in Desperate Plea to Politicians to Act on Climate Change. Daily Telegraph (London), March 13, 2009.
(www.telegraph.co.uk).
33
Reported in National Geographic News, June 14, 2007.
34
Summary for Policymakers, PDF. Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment
Report of the Intergovernmental Panel on Climate Change. Intergovernmental Panel on Climate Change (IPCC), May 2007.
35
NASA, GISS, Tracking Carbon Dioxide Emissions from Fossil Fuel Burning, March 1997. Source: www.giss.nasa.gov/research/briefs/
matthews_01/
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related CO2 emissions between now and 2030.36 In 2005, the U.S. National Academy of Sciences issued a
joint statement in conjunction with several other national science academies, which declared that “the
scientific understanding of climate change is now sufficiently clear to justify nations taking prompt
action. It is vital that all nations identify cost‐effective steps that they can take now, to contribute to
substantial and long‐term reduction in net global greenhouse gas emissions.”37 According to the
Environmental Foundation Bellona, a Norwegian‐based non‐profit organization, “Reduction in global Page | 74
CO2 emissions requires a combination of several strategies; the energy consumption must be reduced
through enhanced energy efficiency and the production of renewable energy must be increased.”38

One Observer’s Perspective on Global Warming and Climate Change
“I read in the article by [the co-chair of the UN’s Intergovernmental Panel
on Climate Change] that rising temperatures may cause tropical forests to
dry out and become vulnerable to wildfires. This, along with other “tipping
point” contributors, could cause global warming to go out of control and
the Earth’s temperature to rise much higher and much faster than
previously anticipated.
“This is a shocking report and I wonder what we are doing about it. As it
is, we are still driving private cars rather than taking public transport; we
still insist on flying when either holidaying closer to home or taking the
train would serve us just as well; we love to shop in out-of-town,
temperature-controlled palaces crammed with over-packaged, overprocessed goods that we mostly don’t need; in order to “save a buck,” we
ship in products that could be produced locally we cover our countryside
in sprawling suburbs that can only be reached by car, we pack our homes
and our places of work with energy-hungry gadgets, which mean that we
need ever more power plants.
“I despair, as it is now clear that mankind is set on a firm course of selfdestruction. Our actions carry the real risk that we could turn this green
paradise into an arid wasteland. We are arrogant, irresponsible, shortsighted and completely mad.”
Letter to the Manchester Guardian Weekly (International Edition),
March 6, 2009, from Alan Searle, Cologne, Germany.

36

International Energy Agency. World Energy Outlook 2008 Fact Sheet: Global Energy Trends.
Joint Science of Science Academies. Global Response to Climate Change. PDF. See http:// royalsociety.org
38
Why CO2 Capture and Storage (CCS) is an Important Strategy to Reduce Global CO2 Emissions. Position Paper. Bellona, 2007.
37
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Appendix D
Notes on “Firm” vs. “Non‐Firm” Power and Future Energy Mix Scenarios
(Working Group 1)
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“Firm” vs. “Non‐Firm” (Intermittent) Power
Power that can be supplied on demand is often referred to as “firm” power. Firm power can be
“dispatched” by an electric utility according to a schedule agreed upon by the independent power
producer (IPP) and the electric utility through a power purchase agreement (PPA). As a result, a firm
power producer can receive a capacity payment as the electric utility can postpone purchasing new
generation equipment for future increased electricity demand. A firm power producer can also provide
other ancillary services to maintain grid stability such as regulating reserve or emergency power
dispatch.

Source: Victor Reyes, MCEA Working Group Launch, May 2008.

This is not the case with “non‐firm” or as‐available power. Because of the intermittent nature of
renewable sources such as wind and solar, these energy providers cannot always be dispatched to
provide electric power when it is needed. As a result, no capacity payment is provided; the supplier is
only paid for the costs that the electric utility avoids by not generating the energy that it would
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otherwise have to provide. As a result of the intermittent nature of as‐available energy producers, an
electric utility must monitor the electric grid and have sufficient generating units that can ramp up as
required when the system frequency drops. However, with technologies such as solar energy
conversion, there is a good possibility of meeting the utility’s power requirements during peak demand
hours, thus reducing the need for the utility to use its peaking generating units during this period.
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Future Energy Mix Scenarios
Some projections can be made with regards to achieving the County of Maui’s goal of securing 95% of its
energy from clean energy sources by 2020. The information presented here is based partly on data from
a Hawaii Clean Energy Initiative (HCEI) investigation and capacity factors for the various technologies
(see table below). It should be noted that this schedule is far more ambitious than the one presented by
the HCEI, which advocates 70% clean energy sources by 2030. To achieve the goal of 95% clean energy
in Maui Nui by 2020, all available sources of clean and renewable energy sources will be needed.

Capacity Factors for Electrical Generation
The capacity factor is the ratio of the actual output of a power generation facility over time and its
output if it had operated at full “nameplate” capacity39 the entire time. Geothermal plants and power
generation units that burn solid materials or liquid fuels are operated as base load plants and therefore
have a high capacity factor. Intermittent renewable sources such as wind and solar tend to have lower
capacity factors due to the fact that power may not be generated during all hours of the day (or days of
the week).
Electrical Generation Capacity Factors Applied to Electrical Generation Technologies40
Wind
45.0%
Biofuels (locally produced)
95.5%
Biomass (direct fired)
80.0%
Hydro
44.2%
Solar (50% residential/commercial and utility)
22.6%
Ocean Energy
35.0%
Geothermal
95.5%
MSW/gas
95.0%
Efficiency
100.0%
Fossil Fuel
95.5%
Source: NREL (National Renewable Energy Laboratory) and DOE, EERE (Department of Energy,
Office of Energy Efficiency and Renewable Energy).

39
40

Nameplate capacity is defined as the maximum rated output of a generator under specific conditions designated by the manufacturer.
Data from NREL (National Renewable Energy Laboratory) and DOE, EERE (Department of Energy,Office of Energy Efficiency and Renewable
Energy).
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Two future energy mix scenarios are presented below, one with maximum wind and solar resources
applied, and the other using the maximum geothermal resource that has been identified for the island
of Maui. For the first scenario, where all identified wind and solar resources are fully utilized, biofuel
would be needed to make up the difference and be substituted into MECO power generating units that
are currently fired with diesel fuel. It should be noted that MCEA Working Group 1 strongly recommends
that all biofuel to be locally produced in a sustainable manner in order for this fuel to be used for either Page | 77
the electricity or transportation sectors. Note that for the maximum geothermal resource scenario, no
biofuel use for electric power generation is required, thus freeing up this resource for the transportation
sector. Aggressive energy efficiency measures will be required in both scenarios.
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Scenario 1: Maximum Wind and Solar Generation

Wind
Biofuels
Biomass
Hydro
Solar
Ocean Energy
Geothermal
MSW/gas
Efficiency
Fossil Fuel
Total

Installed MW Capacity Factor Delivered MW
97
45.0%
43.7
81
95.5%
77.4
25
80.0%
20.0
3
44.2%
1.3
199
22.6%
44.9
10
35.0%
3.5
42
95.5%
40.1
8
95.0%
7.6
56
100.0%
56.0
16
95.5%
15.5
310.0

Percent
14.1%
25.0%
6.5%
0.4%
14.5%
1.1%
12.9%
2.5%
18.1%
5.0%
100.0%
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(MSW: Municipal Solid Waste)

Source: HCEI

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

Scenario 2: Maximum Geothermal Generation

Wind
Biofuels
Biomass
Hydro
Solar
Ocean Energy
Geothermal
MSW/gas
Efficiency
Fossil Fuel
Total

Installed MW
97
0
25
3
127
10
140
8
56
15.5

Capacity Factor Delivered MW
45.0%
43.7
95.5%
0
80.0%
20.0
44.2%
1.3
22.6%
28.7
35.0%
3.5
95.5%
133.7
95.0%
7.6
100.0%
56.0
95.5%
15.5
310.0

Percent
14.1%
0.0%
6.5%
0.4%
9.3%
1.1%
43.1%
2.5%
18.1%
5.0%
100.0%
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(MSW: Municipal Solid Waste)

Source: HCEI
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Appendix E
Renewable Energy Maps for Maui Nui
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Source: DBEDT
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Notes on Geothermal Energy (from the National Renewable Energy Laboratory, DOE)
Many technologies have been developed to take advantage of geothermal energy, the heat from the
Earth. This heat can be drawn from several sources: hot water or steam reservoirs deep in the Earth that
are accessed by drilling; geothermal reservoirs located near the Earth's surface, mostly located in
western states, Alaska, and Hawaii; and the shallow ground near the Earth's surface that maintains a
relatively constant temperature of 50° to 60°F. The Department of Energy describes these energy
sources as “the low‐hanging fruit” of geothermal energy potential.41 Other geothermal resources exist
miles beneath the Earth's surface in the hot rock and magma there. In the future, these resources may
also be useful as sources of heat and energy.
The variety of geothermal resources allows them to be used on both large and small scales. A utility can
use the hot water and steam from reservoirs to drive generators and produce electricity for its
41

http://www1.eere.energy.gov/geothermal
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customers. Other applications apply the heat produced from geothermal directly to various uses in
buildings, roads, agriculture, and industrial plants. Still others use the heat directly from the ground to
provide heating and cooling in homes and other buildings. Approximately 8,000 MW of geothermal
electricity are currently produced worldwide, about 2,800 MW of which (or more than one‐quarter) are
in the United States.
The two basic types of geothermal power plants used today are steam and binary. Steam plants use very
hot steam or water that is used to drive turbines. Emissions of greenhouse gases from these plants are
almost 50 times less than traditional, fossil fuel power plants.42 Binary plants use lower‐temperature hot
water resources that are passed through a heat exchanger in conjunction with a fluid with a lower
boiling point. When this vaporizes, the energy turns turbines. Because of this self‐contained cycle, there
are no emissions.

42

NREL (National Renewable Energy Laboratory) data.
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Appendix F
Proposal for Residential Renewable Energy Retrofit Assistance Program
(Working Group 1)
This Working Group has selected as a viable project a program to provide Maui Nui support in increasing Page | 85
the installed residential‐scale solar electric, wind, and other renewable energy systems. This document
will provide some details of the work required to present the Maui Nui Residential Renewable Energy
Retrofit Assistance Program.
The Working Group acknowledges the request of the MCEA Oversight Committee to prepare reports
and recommendations in the area of Renewable Resource Development. We also acknowledge the goals
presented by the Oversight Committee. This document has been prepared for submission in response to
the request to “create County policies that facilitate small scale renewable energy installations.”
The initial task in this process was to identify the major obstacle(s) in system purchase, as reported by
consumers in the retrofit market. In the case of retrofit systems, this group is almost exclusively existing
homeowners. Interviews with this group and renewable energy system vendors revealed two major
obstacles.
First is the “upfront” cost of solar and wind electric systems. Second is the fear that if a system is
financed and the house is sold before the loan(s) are fully paid off, the homeowner will have to continue
making loan payments. Thus, the homeowner fears s/he will lose a significant portion of the benefits of
system purchase and use. There was nearly unanimous belief that if these factors were reduced, Maui
Nui would see a significant increase in the number of installed residential systems.
Referring to a variety of research documents, the Working Group concluded that solar photovoltaic
and/or wind systems are the most readily available and viable options for residential retrofit. In the case
of solar, there is a rapidly growing manufacturing and sales industry and “off‐the‐shelf” systems are
readily available. There are no significant permitting or zoning problems and, thanks in part to “net
metering,” the economics of residential solar systems are improving. The wind “industry” is less mature.
There are far fewer wind power practitioners, in all segments of the industry, than in the solar industry.
Another significant problem is that current County of Maui zoning does not allow installations in
residential areas.
With all this in mind, the Working Group began the process of acquiring relevant data by soliciting the
attached quotes (solar and wind) for residential solar and wind systems. They indicate that the cost for a
“starter system,” either solar photovoltaic or wind, is in the $20,000 range. This means that the
prospective purchaser needs to have the ability to pay for, or finance, a $20,000 purchase. Typically,
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homeowners purchasing a system have financed the purchase through a home equity credit line, a
mortgage refinance, or a consumer loan from a commercial lender. Interest rates, terms, and the length
of time for loan payback vary from case to case.
Starting with the $20,000 purchase price, the next task was to compute the net cost for a solar or wind
system. There are currently several incentives available via state and federal tax credits. In the case of Page | 86
solar photovoltaic and wind systems, newly‐enacted (in the 2008 “Bailout Bill”) IRS and existing State of
Hawaii tax credits total up to $10,923. It should be noted that the exact impact of the tax credits varies
from individual to individual and should be calculated or confirmed by a Certified Public Accountant. In
those cases where 100% of the tax credits are available, the cost of a $20,000 system is reduced to
$8,852. Faced with paying the remaining $8,852, homeowners have traditionally sought financing. Use
of home equity lines and mortgage re‐finance have been among the most frequently utilized options,
and among the most frequently cited reasons to defer or decide against a purchase.
In addition to tax credits, ongoing savings on residential MECO bills also affect system cost. “Net
metered” systems can and do result in reduced utility charges. Not only are those savings instantly
available, but they may also increase over time if the historical upward trend for utility‐produced
electricity continues. Once again, net metered savings will vary from household to household, and from
season to season, but savings of 50% on utility bills are not unusual.
Program Objectives
The objective of the Residential Renewable Energy Retrofit Assistance Program is to provide system
purchasers with a financing plan that will reduce the impact of the two obstacles discussed above.
Funded through a bond issue or other County of Maui initiative, the Program will offer low cost loans for
system purchase. The Program will draw heavily from the recently implemented Berkeley, California
Renewable Energy Financing Initiative.
Under the terms of the proposed Program, a homeowner who has committed to purchase of a system
will apply for a County of Maui loan. The loan can cover up to 100% of the system cost. Interest rates
will be significantly lower than commercially available loans, providing additional savings. The term of
the loan can be up to 20 years. Payments will be made annually. As the initial loans are paid back, the
funding of the program will be replenished and will serve as a “revolving” loan program. The loan
payments will be assessed based on the homeowners’ property tax bill. If during the time that the loan
is in force, the home is sold, the balance of the loan will continue to be assessed on the new
homeowner’s property tax bill. Thus, the original homeowner does not have to continue to make loan
payments while receiving no benefit from the system.
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Some of these benefits may also be available through a lease rather than an outright system purchase.
Some solar sales/installation companies in other areas are currently offering leases, for example, the
Solar Lease program in California.43
This proposed program is made possible in part by law, HRS § 269‐101 et seq., initially enacted in 2001,
which requires all Hawaii electric utilities to accept qualified applications for net‐metering contracts up Page | 87
to a limit of 1% of the utility’s peak load. This limit can be changed by legislative action as demand
increases. Members of this Task Force and Working Group 1 should be prepared to support Maui’s state
legislators, and others, in lobbying for updating this legislation.
Program Scope
In developing this program, Working Group 1 reviewed a variety of documents detailing the roles of
different renewable energy resources in meeting the County of Maui’s 95% renewable by 2020 goal. The
first of these, entitled “Renewable Energy Policy Incentives” is a product of the Hawaii Clean Energy
Initiative statewide effort. It is a matrix which outlines existing Federal, State, County, and Utility
programs designed to stimulate deployment of renewable energy systems and technologies.
Second is “Scenario Descriptions for 95% Renewable Energy.” This document provides 5 possible
“routes” to achieve 95% renewable energy by 2020. All scenarios assume a MECO peak load of 310 MW
and call for varying inputs from wind, locally produced biofuels, direct fired biomass, hydro, rooftop
solar photovoltaic and/or solar thermal, ocean energy, geothermal energy, landfill gas, waste to energy,
efficiency, and fossil fuel.
Each of these documents presents a slightly different “mix” of short and long‐term energy technologies.
The following data was taken from “Scenario Descriptions for 95% Renewable Energy;” however, no
matter which document is referenced, rooftop solar remains an important element in a comprehensive
plan.
Maui’s Rooftop Solar Potential
Rooftop solar, both residential and commercial, is among the “lowest hanging fruit.” It is a mature
technology with a readily available product; government and industry certification of products and
services; and an established presence in Maui Nui.
According to the chart below, MECO reports that it currently has just over 66,000 accounts. It is
unknown what percentage of those would be appropriate for a rooftop solar installation.
43

See for example: http://articles.latimes.com/2008/april/03/business/fi‐solar3
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MECO – Number of Accounts
Average
Residential Rate*

Number of
Residential
Customers

Number of
Commercial
Customers

Total

Maui

28.1 cents/kWh

52,066

9,419

61,485

Lanai

32.6 cents/kWh

1,431

266

1,697

Molokai

34.0 cents/kWh

2,579

562

3,141

56,076

10,247

66,323

TOTAL
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*As of year‐end 2007. Average Residential Rate based on 600 kWh includes all adjustments and
surcharges. As of October 2008, MECO reported 218 net metered accounts producing a total of 733 kWh
per day.
The 2008 County of Maui Data Book presents the following data on Maui Island’s “Rooftop Inventory”:
In 2007, Maui Island housing units totaled 64,993 including:
38,054

One unit, detached

2,821

One unit, attached

4,220

2 to 4 units

4,408

5 to 9 units

8,372

10 or more units

At an average production of 13.3 kWh per day, or 4,854 kWh per year, and assuming that approximately
20% of these housing units (13,000) are eligible for rooftop solar system installation, the total energy
production would be 63,102 MWh per year.
It is not known what percentage will be generated by the residential sector targeted by this Proposal as
opposed to the commercial sector. However, many professionals in the solar industry report that
commercial sales are increasing exponentially and are expected to be robust for years to come. These
same individuals report that the most significant barriers preventing owners/tenants of commercial
buildings from investing in rooftop solar are regulatory, not financial. Most mentioned the unacceptable
delays for ground‐mounted systems. Under the current regulations, these installations require a
“complete” building permit, the same permit required for new construction. This results in long
processing delays and has caused purchasers to lose budgeted tax credits. Fast track permitting and
changes in depreciation schedules are widely believed to be necessary to stimulate commercial system
installations. When these conditions apply, industry professionals believe that commercial systems could
produce up to 70% of solar energy generation potential.
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Implementation
The Working Group recommends that for a homeowner to be eligible for the Program, among other
requirements, s/he must complete an Energy Audit and comply with the findings of the audit. We
recommend that the students enrolled in the MCC SLIM Institute Program be considered for training in Page | 89
supplying the energy audit services. Given the potential scope of this program, and the uncertainties in
financial and credit markets, the Working Group recommends that this project be instituted via an
introductory “pilot” program with goals in the range of 40 to 60 systems in the first year. The Working
Group also acknowledges that this program is targeted to residential retrofit systems only. If incentive
programs for commercial and industrial systems are adopted, they will have an effect on the overall goals
of the residential program. Further, the Working Group recommends that non‐net metered systems,
which will provide electricity only for commercial processes and specific electrical needs, be included
when computing the amount of photovoltaic production installed.
Funding and Timeline
The Retrofit Assistance Program would be funded through the proposed Maui Renewable Energy Trust
(see page 91) and it is proposed that it would utilize both Trust funds and funds from the revolving loan
program earmarked for “Administration”. Failing this, the program should be implemented by a County
agency and funded through County mechanisms.
The Program could be implemented within one year:
Months 1‐3: Prepare working program draft and submit to Mayor’s Office, County Council, and
Department of Finance for review; research and analysis on similar programs elsewhere; solicit financial
analysis and funding recommendations; amend working program draft accordingly and consult with
Council; establish liaison with solar PV industry (system providers etc.).
Months 4‐6: Work with Mayor’s Office and Council support staff to develop and finalize program
features; prepare and present legislative testimony; continue to amend and develop working program
draft; draft preliminary public education materials.
Months 7‐12: Continue legislative activities as necessary; further refine and finalize working program
draft; coordinate program implementation with County agencies (finance, planning, etc.); continue
research and analysis of similar programs; and implement pilot phase of program.

Summary of MCEA Working Group Recommendations ‐‐ Sustainable Energy: Strategies for Implementation

09/2009

The proposed Maui Retrofit Assistance Program is based on a City of Berkeley program:
(Extract from www.ci.berkeley.ca.us)
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Berkeley FIRST
Financing Initiative for Renewable and Solar Technology
Berkeley FIRST is a solar financing program operating in the City of Berkeley. It provides property
owners an opportunity to borrow money from the City’s Sustainable Energy Financing District to
install solar photovoltaic electric systems and allow the cost to be repaid over 20 years through an
annual special tax on their property tax bill. The tax will only be paid by Berkeley property owners
who voluntarily participate in the Berkeley FIRST program.
Berkeley FIRST is intended to solve many of the financial hurdles facing property owners who want
to install solar systems. To calculate the cost benefit of the Berkeley FIRST program for your
household energy needs please see the UC Berkeley RAEL calculator on the UC Berkeley website.
The advantages of the Berkeley FIRST program are:
•
•
•
•

There is relatively little up‐front cost to the property owner.
The cost for the solar system is paid for through a special tax on the property, and is spread
over 20 years.
The financing costs are comparable to a traditional equity line or mortgage.
Since the solar system stays with the property, so does the tax obligation—if the property is
transferred or sold, the new owners will pay the remaining tax obligation.

Pilot Program
The FIRST program is currently in its pilot phase and the application period is now closed. Thirty‐
eight solar installation projects, distributed throughout Berkeley, have funding committed by the
City of Berkeley. Renewable Funding LLC, the third party administrator for the Berkeley FIRST
program, conducted the application process. During this pilot phase the City will evaluate the
program and determine whether another round of funding can be made available.
In the meantime, we encourage the installation of solar photovoltaic and solar thermal systems
through the available rebates from the California Solar Initiative (CSI‐ www.gosolarcalifornia.ca.gov)
and the Federal Energy Tax Credits (www.irs.gov).
The Berkeley FIRST program has attracted international and national attention because it
dramatically reduces the upfront costs of installing solar photovoltaic systems for residential and
commercial property owners without using City funds. All upfront capital costs and most
administrative costs for the program are funded with private financing. Current participants have
until September 2009 to request funds for completed solar installations.
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Appendix G
Proposal for Maui Nui Renewable Energy Trust
(Working Group 1)
Page | 91
The mission of the Maui Nui Renewable Energy Trust is to provide long‐term renewable energy policy
and planning guidance and to facilitate public and private investments in efficient and renewable energy
technologies in Maui Nui and the State of Hawaii.
The Trust will focus on supporting an increase in the deployment of renewable energy systems for
residential and commercial applications. This initiative is a response to a perception that current efforts
initiated by the County of Maui may require assistance to produce timely and effective results. Given the
nature of the current energy crisis, the principals of the Trust believe that a sense of urgency and
mission must be a central part of this effort. It is our intention to help produce that sense of urgency and
mission.
The principals further believe that only a community‐based organization will have the ability to
effectively promote the range of positive actions needed to address this crisis. Organizations of this
nature have the ability to move faster, to create coalitions with other community organizations, and to
develop funding sources not available to the government. Perhaps most importantly, they have the
ability to persist over time and to become true community resources.
The core strategy of the Trust will include providing financial incentives for purchasers of efficient and
renewable technologies. This will give Maui the best chance of achieving its goal of using renewable and
efficient technologies for most electrical energy production. In addition, it will provide the best
opportunity to involve large numbers of Maui residents in this positive environmental effort. This
strategy has proven effective when utilized by other U.S. energy trusts in other states.
The Trust is committed to working with all elements of the renewable energy community; with local,
state, and federal government; and with Maui and Hawaii residents. The Trust will provide opportunities
for participation by individuals, industry management and staff, and other community‐based and not‐
for‐profit organizations. The Trust will serve as an advocate for the adoption of renewable and efficient
energy technologies on an accelerated timetable.
The Trust will be organized and managed as a tax‐exempt (IRS 501 (C) (3)) not‐for‐profit Hawaii
corporation. An initial Board of Advisors will serve during the organizational phase and will be replaced
by a Board of Directors upon completion of several milestones in the development of the organization.
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The Trust will immediately focus on five major tasks:
1. Development of required documentation, i.e. bylaws, articles of incorporation, IRS filings, etc.
2. Development and introduction of County of Maui legislative initiatives.
3. Development and distribution of press and industry communications designed to begin Page | 92
educating the public regarding the organization’s mission, community activities, educational
materials, cash incentive programs, etc.
4. Development of position and policy papers to utilize in commenting on public processes –
legislative, regulatory, and financial – where the Trust has legitimate standing and can
contribute to the policy process.
5. The Trust will survey the funding sources aligned with its mission and establish working
relationships while creating funding proposals.
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Appendix H
Additional Notes for Working Group 3 (Energy and Transportation Infrastructure)
Recommendations
Page | 93
1. Identified Entrepreneurial Opportunities List
Examples of items for inclusion on such a list are:
¾ Large‐scale SCADA (System Control And Data Acquisition) systems.
¾ Systems for firming up the power from renewable energy sources.
¾ Large scale electrical storage systems, including practical technologies for tapping the
storage potential in electric car batteries to help regulate the power quality of the electric
grid.
¾ Smart metering technologies.
¾ Photovoltaic systems that are cost effective for homeowners.
¾ New generation of floating or platform ocean‐based wind turbines.
¾ Battery refurbishment centers for deep‐cycle batteries.
¾ Network of distributed, occasional vehicles by means of a "car sharing co‐operative."44
¾ Electric assist bicycles.
¾ Human powered vehicles, such as velomobiles.
¾ Improved recycling and reuse programs.
¾ Conversion of gas‐guzzling vehicles to ones capable of using sustainable, renewable fuel.
2. Proposal for Telecommuting
Maui Nui could very quickly achieve a significant (10‐20%) reduction in the use of transportation
fuels by cutting down on unnecessary travel and by encouraging telecommuting. A review of
transportation fuel consumption over the last two years may already show reductions due to
voluntary conservation efforts initiated because of the high cost of fuel.
Much research, writing, communications, and other office work can be performed from home,
using computers, telephone systems, and broadband networking technologies. Distant meeting
technologies have improved significantly over the last ten years, and much of the workforce is
already using them in one form or another.
Telecommuting can be implemented with a wide range in the time spent away from the primary
office location, anywhere from a few hours a week to nearly full‐time.

44

See British Columbia Institute of Co‐operative Studies (BCICS) report at http://web.uvic.ca/bcics/research/ students/car‐sharing.html
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The critical issue is accountability. Can the work done away from the workplace be readily
measured in terms of results, items processed, etc.? These are primarily management issues,
but a serious effort to structure work to facilitate telecommuting could have productivity and
morale benefits. Of course, there are some tasks that require being in the workplace and some
Page | 94
individuals that prefer working away from home.
It is proposed that the County of Maui consider the following initiatives:
¾ Review past County government experiences with telecommuting and create a new effort
now that there is greater motivation (budgetary demands and the need to demonstrate
leadership).
¾ Obtain and customize educational materials on telecommuting to be made available
internally and to the general public.
¾ Create a public media campaign around these educational materials.
¾ Hire consultants to work with department managers to help identify work that could be
done from home as well as County employees that could work one or more days from
home, and to help arrive at work metrics and accountability systems for off‐site work.
¾ Subsidize the use of telecommuting consultants to work with high potential impact
organizations and businesses.
¾ Create a County of Maui Telecommuting website to provide resources and provide a central
repository for reporting and measuring progress.
Before going forward, the County and other organizations and businesses can and should
perform a cost benefit analysis. The primary costs are user education, consulting, and time
spent analyzing jobs for telecommuting suitability. The benefits are reduced costs in office space
needs, improved productivity, and lower transportation costs.
3. Encourage Local Research into Developing Algae as a Biofuel Feedstock
It is recommended that local research aimed at exploring the viability of algae biofuel
production in Maui Nui, both small‐scale and large, be encouraged. The energy yield from algae
biodiesel is potentially very large.45’46’47’48
There should be diverse renewable energy sources in Maui Nui, including biodiesel production.
In July 2008, a Memorandum of Understanding was announced between HRBioPetroleum

45

A. Herro, Better Than Corn? Algae Set To Beat Out Other Biofuel Feedstocks, October 8, 2007. Worldwatch Institute:
www.worldwatch.org/node/5391
46
Growth Rates of Emission‐Fed Algae Show Viability of New Biomass Crop, Arizona Public Service Company, September 26, 2008.
47
A Look Back at the US Department of Energy’s Aquatic Species Program: Biodiesel from Algae, NREL, 1998.
48
N. Kalani, Hawaii Scientists See Algae’s “Green” Potential, Pacific Business News, June 13, 2008.
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(HRBP) and Hawaiian Commercial and Sugar Company (HC&S) to pursue a joint venture to
develop a biofuel program using marine algae as feedstock. HRBP will be in charge of the overall
project management, financing, construction, and functioning of the facility. The project will
begin using 50 acres of sugarcane fields. To date, no progress has been reported.
A member of this Working Group has received a grant to start a small algae biofuel project at Page | 95
Maui Community College (MCC). If successful, this program should be expanded, and MCC
provides an ideal setting for such a start‐up program. It would not only expose students to
hands‐on production of biodiesel, but also allow them to experience the business of energy in
an academic setting.
Private investment will be required to establish algae projects, together with tax credits under
State Act 221. Similar algae biofuel efforts are being pursued on the Big Island. The initial
investment in algae biofuels is much lower than sugar cane, corn, or other plant‐derived oil. It
should be noted that some environmental groups may not favor research in this area, and algae
as a source for fuel has its detractors.49 At the same time, Maui Nui has the potential to lead the
way in local biofuel production and research.
4. Proposed Legislation to Encourage Alternative Energy Technologies
¾ Differential Fossil Fuel Tax. This tax would create a differential tax structure on fossil fuels
(compared to renewable fuels). Tax receipts raised will be used to fund renewable energy
projects. This proposal will have to be carefully evaluated for possible negative impacts on
the local economy.
¾ Graduated Vehicle Registration Fee. Vehicles with average mileage would maintain the
current registration fee; gas guzzlers would pay the highest fee (incurring a "guzzler
penalty"). Vehicles with good gas mileage would pay much less and electric vehicles and
other "optimum" models would have the registration fee waived for a set period and then
pay the minimum fee.
¾ Minimum Miles‐per‐Gallon Standard (such as 35 mpg) on all new cars placed on roads in
Maui Nui. Used cars would be exempt, until an agreed‐upon date.
¾ Mandatory E85 Flex Fuel. Require all new vehicles that run on gasoline to be E85 flex fuel
equipped. E85 is a blend of 85% alcohol‐based fuel ethanol and 15% gasoline.
¾ Rental Car Company Mandates. Require new fleet vehicles to run at a minimum of 40 miles
per gallon. Encourage hybrid/electric vehicle fleets. Modify rental car companies’ logistics;
for example, customers could take a shuttle service from the airport to resorts on the west
side or Wailea, where cars could then be rented as needed.

49

For example, Algal Biodiesel – Where Is It Now? Daily Hybrid, February 28, 2009. www.dailyhybrid.com/2009/02/algal-biodieselwhere-is-it-now/#more-11964.
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5. Proposed PV Installation Program: “The 10,000 Solar Roof Program”
The Program goal is for 5% of Maui Nui’s electricity to come from PV by 2018 and 10% by 2030.
This would require the installation of about 70,000 175W panels, or 7,000 panels per year. This
can be accomplished at a rate of about 300 homes and condos, and 15 to 20 businesses per
year. In addition, we also suggest that all new construction have a PV component.
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Action steps include the following:
¾ Begin a solar farm program on Maui and Molokai, if supported by the local community, in
conjunction with MECO. At present, there are no commercial PV farms, consortiums, or
cooperatives on the island of Maui. There has been one power purchase agreement with an
entity on Lanai, which provides 1.2MW (up to 30% of peak island demand) from a 10‐acre
PV farm (see page 28).
¾ In the commercial sector, it is recommended that the County establish a PV Energy
Committee. Among the suggested initiatives of this committee is connecting the main resort
areas to PV systems. Consortiums at Wailea, Kaanapali, and Kapalua on Maui could fund PV
farms on hotel land and help reduce MECO’s load. Second, the Committee should identify
business areas that use large electric loads such as malls, “big box” stores, etc. The
Committee would assess the needs and costs and provide lists of vendors, potential funding
sources, and installation services.
¾ It is suggested that vacant County of Maui land be made available to private ventures
building PV farms.
¾ Resolution of conflicting PUC investigative dockets (issues under active consideration). The
PUC has recently opened a docket and ruled that the net‐energy metering percentage of PV
power be increased from 1 to 3%. However, they also noted in their findings that this
change does not agree with the mandate by the HCEI that abolishes net‐energy metering
and replaces it with a feed‐in tariff and 15% circuit saturation. These policies will need to be
resolved. In July 2009, the PUC will open a docket that will provide insight into what feed‐in
tariff rates will be for various renewable energy sources. These rates are critical to the
energy business in Maui Nui and will be key to fostering commercial PV ventures.
See Appendix F for Working Group 1 recommendations for a Residential Renewable Energy
Retrofit Program.
6. Proposal to Establish Maui Nui as a Superior Test Bed for Alternative Energy Vehicles
Maui Nui is a safer place than most to test new technology vehicles because there are no
interstate freeways in the County, the maximum posted speed is a conservative 55 mph, and the
average daily commute is within the range of current electric vehicles. Molokai is also a
desirable location because of the proximity of all communities (the island is 38 miles long and 10
miles wide), a posted maximum speed of 45 mph, limited numbers of drivers, public willingness
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to change an expensive gasoline paradigm and embrace renewable energy, and the absence of
steep terrain.
It is proposed that the County of Maui work with the U.S. Department of Transportation (DOT)
to encourage the testing of alternative energy (and especially electric) vehicles. Manufacturers
of pure electric and plug‐in hybrid electric vehicles (PHEV) would be encouraged to use Maui Nui Page | 97
as a testing ground, in addition to Better Place and Phoenix Motor Cars. Local, “home‐brew”
innovations on vehicles that are focused on saving operational energy costs should be
encouraged. This will in turn help stimulate local development.
For example:
¾ Local mechanics should be encouraged and trained to convert gas vehicles to electric drive
systems.
¾ Experts should be brought to Maui Nui to give conversion workshops to professional
mechanics and managers.
¾ Maui Community College should offer a suitable curriculum; VITEC classes could be offered.
7. The Maui Nui International Alternative Energy and Transportation Festival
This proposed 3‐day annual event would showcase the latest and best alternative energy
vehicles and fuel technologies. Suggested features include:
¾ Performances by Maui Nui resident entertainers.
¾ Educational workshops held at MCC.
¾ Presentations by invited leaders from the renewable energy and environmental fields.
¾ A competition for students (Day 1 of event). All local schools will be encouraged to
participate in a “locally harvested sustainable fuel” vehicle rally. Each group will present a
process log and research findings.
¾ A competition for local companies (those with a presence in Maui Nui) with prize money.
Races and tests will be held to determine the fastest alternative energy vehicle as well as
the vehicle that can get the farthest on one gallon of gasoline/with no gasoline.
¾ A competition for vehicles from anywhere in the world with divisions arranged by different
fuel types.
¾ Displays. Manufacturers will be encouraged to bring models to display for the week and to
take orders with the guarantee that all vehicles delivered for the show will be purchased.
8. Recommendations to the County of Maui to Encourage Walking and Bicycling
Among the actions recommended to encourage walking:
¾ Improve the quality of the sidewalk infrastructure and widen wherever possible.
¾ Create walking paths on routes more direct than existing streets.
¾ Install safe and decorative lighting on walkways operated by motion‐activated sensors.
¾ Post maps of the walking paths in larger communities.
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¾ Post signs with the average walking time to typical destinations.
¾ Create “greenways” in urban areas.
¾ Create “pedestrian only” sections in areas on Maui such as Market Street (Wailuku) and
Front Street (Lahaina), with nearby, convenient and inexpensive public parking.
Among the actions recommended to encourage bicycling:
Page | 98
¾ Initiate “Best Practices” study of communities such as Nantucket that benefit from a
network of bikeways.
¾ Improve the quality of current bike paths.
¾ Widen bike lanes along highways to increase the safety margin for cyclists.
¾ Create new “bike only” paths that cut across country on more direct routes (such as Kihei to
Kula).
¾ Approach HC&S regarding the possibility of paving over some of the cane haul roads and
making them available to bicyclists.
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Appendix I
Additional Notes for Working Group 2 (Green Workforce Development and Education)
Recommendations
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A. Priority Recommendations: Full Annotated Version
i.

Secure and allocate logistical and financial resources to support the continued work of a formal
coalition50 of community members from an array of sectors and organizational affiliations
dedicated to exchanging information on and developing and implementing initiatives in green
workforce development and education in sustainable energy for Maui Nui.
This coalition should meet regularly and work closely with an appointed (and possibly rotating)
coalition coordinator. This coordinator could be housed within an existing organization, or under or
in partnership with a newly formed County Office of Sustainability.51

ii.

Enlist existing education and training providers and other community partners to support the
development of a collaborative K‐12 network for sustainability activities, with a major focus on
sustainable energy.52
This network should include: an online resource for K‐12 DOE and independent schools that
facilitates information sharing and the gathering of best practices in sustainable energy topics
(especially curricular resources and professional development53 opportunities for teachers), and the
development and implementation of informational events, workshops, training seminars, and
retreats focused on these topics. In addition, secure financial resources and provide other forms of
logistical support for a K‐12 Sustainable Energy Education Facilitator (to be housed within an existing
organization,54 or under or in partnership with a newly‐formed County Office of Sustainability) that
develops and maintains the online resource mentioned above, organizes and hosts informational
events, contributes to sustainable energy Education and Workforce Development grant writing, and
serves as a resource to both DOE and independent K‐12 schools.
50

Such a coalition could be similar to and possibly be an off‐shoot of the current MCEA Working Group 2.
See: City of Portland Bureau of Planning and Sustainability (http://www.portlandonline.com/OSD/) and the Multnomah County Sustainability
Program (http://www2.co.multnomah.or.us) as possible models. A County of Maui Office of Sustainability would not only serve to further
the efforts of the MCEA’s Working Group 2, but rather those of all of the County Energy Alliance Working Groups and beyond. It would
have sustainable energy as one of its major foci and serve as an informational and coordinating resource for Maui Nui community
members seeking information and support in an array of sustainability areas. The resources needed to operate and staff a County Office
of Sustainability could be secured by looking into merging existing County departments and/or staff positions already closely aligned with
its intent. Energy cost‐savings, floating bonds, and/or a County sustainability sales tax are all additional mechanisms that could be used to
secure further funding for this and other sustainability‐related initiatives.
52
Note that the Working Group references “sustainable energy” throughout this section defined as renewable energy as well as energy
efficiency and conservation.
53
Ongoing professional development opportunities for Maui Nui K‐12 teachers should be provided in the area of sustainable energy. Distance
learning and online learning courses aligned to Hawaii DOE standards will facilitate K‐12 curriculum integration in sustainable energy while
earning teachers credits for maintaining certification.
54
E.g. SLIM, UH‐MCC, MEDB, MEO, SMS, or other organizations with complementary missions and programs.
51
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iii.

Promote and support55 the integration of sustainability topics throughout a broad base of post‐
secondary educational fields56 relevant to identified high priority career pathways, including those
in sustainable energy fields.
New and existing57 post‐secondary, sustainable energy‐related curricula and programs (both credit
and non‐credit) should continue to be developed, refined, and aligned with high‐priority, Page | 100
sustainability‐related career pathways. To facilitate this, financial and other resources must be
identified and secured to support staff (to be housed within an existing organization, or under or in
partnership with a newly‐formed County Office of Sustainability) whose purpose it is to bolster such
efforts through activities including disseminating local, national, and international best practices in
sustainability curricula and ensuring cultural alignment (i.e. local contextualization/adaptation) of
identified best practices. Support should also be provided for public relations, outreach, marketing,
and grant writing efforts surrounding these activities and programs.58

iv.

Develop a workforce that is aligned and integrated with both formal and non‐formal education
(including K‐12 education, post‐secondary credit and non‐credit education, as well as other forms
of professional development and training) and the needs required of an emerging workforce in
the renewable energy and energy efficiency/conservation industries to come.
Such needs should be identified by regularly surveying local sustainable energy industries and
continuously engaging industry in providing feedback. In the effort to align educational programs
and initiatives with identified/expressed industry needs, sustainable energy career “road maps”59 for
use by students, educators, and counselors should be developed. In addition, the further integration
of existing education and industry partnerships could be augmented via the continued
development, implementation, and assessment of opportunities for interface between industry and
education including job shadowing, internships, apprenticeships, professional training, and hands‐on
experiential learning. In close collaboration with entities dedicated to professional development and
lifelong learning, retraining and professional development opportunities in sustainable energy fields
must also be developed and made available to existing workforce. In order to foster collaboration

55

Included in this should be support for ongoing professional development opportunities for Maui Nui post‐secondary teachers in the area of
sustainable energy.
56
E.g. political science, business, information technology, agriculture and natural resources, construction, automotive, Hawaiian culture, etc.
57
The following degree programs with sustainability content currently exist at UH‐MCC: A.A.S. degrees in Sustainable Construction Technology,
Agriculture and Natural Resources, Electronic & Computer Engineering Technology, Culinary Arts, Automotive Technology, and B.A.S. in
Applied Business and Information Technology. The following are individual courses or certificate programs offered at MCC with a
sustainability focus: Course: Topics in Sustainability, Course: Global Warming (political science), Certificate Program: Marine Option
Program, VITEC Green Classes. The following degree programs are currently being developed: B.A.S. degree in Sustainable Energy Sciences
and Management, B.A.S. degree in Applied Engineering Technology and A.A.S. degree in Applied Ocean Sciences.
58
This could involve the hiring of a Sustainability Marketing and Community Education Director to effectively promote a sustainable energy
consciousness throughout the community and to inform citizens of potential educational opportunities in both post‐secondary and
workforce arenas.
59
These materials might be expanded to include career pathway documents showing the transitions and connections between K‐12, post‐
secondary, and workforce development programs and corresponding job opportunities. Comparisons of skill sets, career outcomes, and
expected income levels can be included.
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and communication between the educational sector, industry, labor unions, and other local actors in
identifying occupational skill sets, educational requirements, and professional development
opportunities, the planning of events, workshops, forums, seminars, etc. should also be supported.
Efforts to improve communication between K‐12, post‐secondary, workforce, and all other phases in
the education‐workforce pipeline must also be built upon so that the acquisition of sustainable
energy skill sets, knowledge, and awareness is achieved as effectively and efficiently as possible Page | 101
within our community.
v.

Develop a comprehensive strategy that identifies and secures funding60 for initiatives in green
workforce development and sustainable energy education, as well as for the work performed by
any future offshoot or iteration of the MCEA Working Groups.
In order to streamline, expedite, and facilitate this development effort, a grant proposal template
that embodies the recommendations of the MCEA’s Working Group 2 will be developed and made
available so that we as a County and community can take advantage of current and future emerging
grant opportunities that support green workforce development and sustainable energy education
efforts. Such a development program could be administered and supported collaboratively by a
County Office of Sustainability and/or associated community partners. This development program
should align with the ongoing efforts of County of Maui and State legislators, as well as the UH
Community Colleges Workforce Development Coordinator and other local efforts, actors, and
entities involved in sustainable energy education and green workforce development. As major
funding for such efforts is secured, additional and particularly smaller community organizations
should be invited and encouraged to collaborate and take part in these efforts. The private sector
should also be increasingly engaged and encouraged to contribute to the development and
financing of such initiatives.

B. The Renewable Energy Education to Green Workforce Pipeline
The Education to Workforce pipeline can be schematically presented as follows:

60

Sources to include (but not be limited to) DLIR workforce grants, Department of Energy, USDA, EPA, HUD, NSF, and Department of Education
grants.
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This diagram illustrates four important aspects of sustainable energy career pathways:
The interface with energy employers and industry experts throughout formal education;
The critical importance of the “transition” between K‐12 and higher education in career decision
making and development;
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The ongoing need to align emerging industry demand with specific higher education
opportunities;
The essential retraining and professional development opportunities that must be available in a
field innovating as rapidly as renewable energy.

C. Opportunities for Action: Full Version of Working Group Summary
1. A database on existing programs and best practices for renewable energy and energy efficiency
education in Maui Nui K‐12 schools has been compiled and a draft created by the Working Group:
K‐12 Renewable Energy and Efficiency Education in Maui County: Local Content and National Best
Practices.61 This database is drawn in part from a survey conducted under the auspices of MEDB and
the Sustainable Living Institute of Maui (SLIM), and funded in part by MEDB’s U.S. Department of
Agriculture grant. The database will be augmented and updated annually.
2. An online communication network among teachers and administrators in all Maui Nui K‐12 schools
has been established62 and its use should continue to be promoted. The purpose of this network is
to set up an ongoing dialogue about innovative curricula, syllabi, and best practices in the field of
sustainable energy education as well as serving as a venue for knowledge exchange regarding
energy‐related, campus‐based infrastructure, operations, and maintenance best practices. A
separate, supervised online network for Maui Nui students will maintain a dialogue about programs,
projects, and ideas.
3. It is proposed that a Sustainable Energy Curriculum for K‐12 Science and CTE (Career and Technical
Education) be developed and aligned to Hawaii Department of Education (DOE) standards. The
curriculum will be developed as a collaborative effort between DOE educators, MEDB, SLIM, and
MCEA Working Group representatives. Current best curriculum practices and sustainable energy skill
sets will be identified, industry partnerships developed, and job shadowing and experiential field‐
based and science learning activities offered. Established programs such as Tech Careers and project

61

MCEA Working Group 2 report, “K‐12 Renewable Energy and Efficiency Education in Maui County: Local Content and National Best Practices”,
Alyse Takayesu. November 2008 (funded by an MEDB‐managed USDA grant).
62
The Maui Green Schools Coalition, whose online address is: http://mauigreenschools.wetpaint.com
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based/service‐learning programs (e.g. Project EAST) provide cost‐effective platforms for expansion
into the sustainable energy field.
4. Ongoing professional development opportunities for Maui Nui K‐12 and post‐secondary teachers
should be provided in the area of sustainable energy. Distance learning and online learning courses Page | 104
aligned to Hawaii DOE standards will facilitate sustainable energy curriculum integration while
earning teachers credits for maintaining certification. Cost/benefit analysis to be ongoing.
5. Opportunities to strengthen the bridge between K‐12 to higher education and the “green”
workforce should also be identified.
6. LEED program building technologies and practices including green site‐selection and construction,
existing building retrofits, water and energy efficiency, sustainable waste management, and
renewable energy technologies, should be promoted in partnership with the DOE, independent
schools, and the UH system for all future K‐12 school building projects.
7. A comprehensive fund development strategy should be developed to secure funding for post‐
secondary sustainable energy programs. Sources to include (but not be limited to) DLIR workforce
grants, Department of Energy, and Department of Education grants. The initiative should align with
County of Maui and State legislators and the UH Community Colleges Workforce Development
Coordinator.
8. Alignment (and periodic revision) of post‐secondary education and workforce development
objectives should be undertaken. This ongoing activity includes developing an education/workforce
career pathway framework both for funding applications and for promoting public‐private
partnerships and collaboration. Sustainable energy skill set assessment will also be ongoing.
9. Support for UH Office of Continuing Education and Training (OCET) post‐secondary green classes as
well as sustainability‐oriented MCC credit classes and programs, including existing classes, should be
reinforced. New courses on renewable energy and green building design could be integrated into
future and existing Maui Community College programs such as Electronic and Computer Engineering
Technology (ECET); Sustainable Construction Technology; Agriculture and Natural Resources
(biofuels, etc.); Hawaiian Studies (traditional sustainability, etc.); Vocational and Technical; and
Information Technology. Courses will be developed in alignment with the UH College of Engineering
and other degree programs.
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10. New post‐secondary, energy‐related curriculum and programs should be developed, both for credit
and non‐credit. High‐priority career paths will be identified and potential graduate degrees in
sustainability will be explored. In addition, possible interface certificate programs will be devised in
conjunction with nationally recognized certification programs; for example, the North American
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Board of Certified Energy Practitioners (NABCEP) and Sustainable Construction Technology/ ECET.
Opportunities at the post‐secondary level for experiential learning and for direct contact with
energy industry professionals should be expanded, leveraging existing industry partnership
initiatives.
11. The promotion of existing and new energy‐related, post‐secondary programs, both credit and non‐
credit, should be improved, and energy career “road maps” for use by students, educators, and
counselors should be developed. These materials might be expanded to include career pathway
documents showing the transitions and connections between K‐12, post‐secondary, and workforce
development programs and corresponding job opportunities. Comparisons of skill sets, career
outcomes, and expected income levels can be included.
12. Connections between the post‐secondary level and K‐12 science, technology, engineering, and
math (STEM) and CTE educators and students should be strengthened. Successful workforce
development requires coordination and communication with Maui Nui high schools. Venues
include career and college fairs, career counselors, websites, college campus field trips for K‐12
groups, and print media. Existing partnerships to facilitate the education/industry pipeline will be
continued and developed.
13. Maui Nui workforce needs in the renewable energy and energy efficiency/ conservation sectors
should be better defined by including deeper sector profiling in existing industry assessments or
undertaking additional research.
14. A dialogue should be developed regarding the creation of an Energy Enterprise Zone that offers
incentives to companies that use renewable energy and promote energy efficiency (referred to
hereafter as sustainable energy companies) including job creation, tax incentives and rebates, and
fast‐track land use changes and building permits.
15. Apprenticeship programs in sustainable energy occupations should be developed and coordinated
with the K‐12 and post‐secondary pipeline using the resources of State labor leadership and the
State Apprenticeship Council and in close collaboration with industry.
16. Sustainable energy industry certifications should be reviewed and continuously updated.
Continuing education and training courses will need to adapt in preparing students to pass industry
certification exams that are requirements for working in certain industries and occupations.
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17. The creation of a Maui Nui Sustainable Energy Research Center should be explored. This Center will
foster industry and workforce development and lead R&D activities in a range of sustainable energy
technologies. The Center will apply for grants, patents, and licenses for these technologies.
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Appendix J
Energy Statistics (Tables and Charts)
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Facts and Figures on Maui Nui’s Energy Demand and Supply

Maui

Molokai

Lanai

Maui Co.
TOTAL

MECO Customers (2007)

61,485

3,141

1,697

66,323

Generating Capacity

248 MW

11.8 MW

10.3 MW

Peak Demand

206.4 MW

6.2 MW

5.5 MW

Power Sold (kWh)

1.2bn

35.3m

28.7m

Revenues

$323m

$12m

$9m

Maui Nui Resident Population (2008)

141,440

On‐Island (non‐resident) average daily population (2008)

42,442

Registered Vehicles (2007)

156,439

Fuel consumed by vehicles, 2006 (gallons of gasoline and diesel)

84.2m

Average fuel per vehicle (gallons)

537

Average miles traveled per vehicle, 2006

10,694

Maui Nui Projected Resident Population

(2020)

174,450

(2030)

199,550

Source: Maui County Databook 2008, DBEDT, and MECO.
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Table 3: 2006 County of Maui Electrical Consumption
Department

2006 Electricity
Cost

Percentage
used

Usage Type

Public Works

$743,956.24

4%

Pumps, etc

Police

$721,575.75

3.5%

Chillers,
lighting, etc.

Environmental
Management

$4,842,111.01

24%

Pumps,
motors, etc.

Parks and
Recreation

$1,619,463.76

8%

Sprinklers
systems,
lighting, etc.

Water Supply

$9,850,176.19

49%

Pumps,
motors, etc.

All other Depts.
Combined

$2,395,029.20

11.5%

Air
conditioning,
lighting, etc.

Total

$20,172,312.15

100%
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Source: County of Maui, MCEA Working Group 4.
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Chart A: Sources of State of Hawaii Crude Oil Imports, 2007

Page | 111

Source: State of Hawaii, DBEDT. State of Hawaii Energy Resources Coordinator Annual Report 2008.
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Chart B: Global Trends in Sustainable Energy Investment:
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Appendix K
Composition of Maui County Energy Alliance Working Groups
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Oversight Committee and Working Group membership

Oversight Committee
Charmaine Tavares

Mayor

County of Maui

Sheri Morrison

Managing Director

County of Maui

Deidre Tegarden

Coordinator, Office of Economic Development

County of Maui

Victor Reyes

Energy Commissioner

County of Maui

Jeanne Skog

President

Maui Economic Development
Board, Inc.

Steve Perkins

Project Coordinator

Pacific Rim Land Inc.

Clyde Sakamoto

Chancellor

Maui Community College

William Parks, Jr.

On assignment to DBEDT

U.S. Department of Energy
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Working Group 1: Renewable Resource Development
Lee Jakeway (Chair)

Director of Energy Development and Planning

Hawaiian Commercial & Sugar Co.

Harold Keyser (V‐Chair)

Maui Administrator

UH CTAHR (College of Tropical
Agriculture and Human Resources)

Michael Clair

Chairman

Phoenix Technologies

Sumner Erdman

President

Ulupalakua Ranch

Mike Gresham

Former V‐P

First Wind Partners

Kelly King

Owner

Pacific Biodiesel

Chris Lovvorn

Director, Alternative Energy

Castle & Cooke Resorts, LLC

Scott Meidell

Land and Resource Manager

Haleakala Ranch Co.

Cheryl Okuma

Director

County of Maui Dept. of
Environmental Management

Warren Shibuya

Member
Maui Planning Commission
& Retired Volunteer/Renewable Energy Consultant

Jeff Stark

Principal

Creative Environmental
Communications

Sharon Suzuki

Renewable Energy Manager

Maui Electric Company (MECO)

Warren Watanabe

President

Maui County Farm Bureau
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Working Group 2: Workforce Development and Education
Alex de Roode (Chair)

Executive Director

Maui Community College
Sustainable Living Institute of Maui

Clyde Hayashi (V‐Chair)

Director

Hawaii Laborers – Employers
Cooperation and Education Trust

Leslie Wilkins (Vice‐Chair) Vice President

Maui Economic Development
Board, Inc.

Sandy Baz

CEO

Maui Economic Opportunity, Inc.

Eva Bonder

Program Coordinator

VITEC, Office of Continuing Ed.,
Maui Community College

Benita Brazier

Film Commissioner

County of Maui
Office of Economic Development

Mary Cochran

Maui District

Board of Education

Ann Coopersmith

Associate Professor of Biology

Maui Community College

Martin Emde

Instructor

Seabury Hall School

Pualani Enos

Executive Director

Hui Malama Learning Center

Lois Greenwood

Director, VITEC

Maui Community College

Emily Haines

King Kekaulike High School

Robert Howerton

Aquaculture Specialist

Maui Community College
UH Sea Grant

Lehn Huff

Retired Middle School Education Administrator

Seabury Hall School

Charlene Kauhane

Marketing Manager

Maui Visitors Bureau

Zoe Norcross‐Nu’u

Maui Community College
UH Sea Grant

Dan O’Connell

President

Hnu Photonics

Yuki Lei Sugimura

Owner

Connec, LLC

Robert Upton

Site Director

Maui Job Corps Center

Eileen Wachi

Administrative Manager

Maui Electric Company (MECO)

Diana Papini Warren

Project Manager, Women in Technology

Stuart Zinner

Lecturer ECET/ICS

Maui Economic Development
Board, Inc.
Maui Community College
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Working Group 3: Energy and Transport Infrastructure
Wayne Axelson (Chair)

Technology Entrepreneur

TruTech Systems

Hilton Unemori (V‐Chair) President

E.C.M. Inc.

Richard Allen

Adjunct Professor

Maui Community College

Andy Carson

Construction Academy

Maui Community College

Pam Farnsworth

Professional Engineer

E.C.M. Inc.

David Fisher

Center Director

Hawaii Small Business
Development Center Network

Carl Freedman

Principal

Haiku Design & Analysis

Andy Herrera

Manager, Transmission and Distribution

Maui Electric Company (MECO)

Jeff Hunt

Director

County of Maui Dept. of Planning

Robert King

President

Pacific Biodiesel

Kal Kobayashi

Energy Specialist

County of Maui Dept. of
Management

Alec McBarnet Jr.

President

Maui Oil Co.

Don Medeiros

Director

County of Maui Dept. of
Transportation

Chris Mentzel

CEO

Clean Energy Maui LLC

Jim Walsh

General Manager

Atlantis Adventures Maui
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Working Group 4: Energy Efficiency and Conservation (County Facilities)
Robert Hoonan (Chair)

Director of Facilities Management

Grand Wailea Resort Hotel & Spa

Jonathan Starr (V‐Chair)

Chairman

Maui Planning Commission

William Bennet

Hawaii Energy Test Lab

Maui Community College

Gary Bulson

Director of Engineering

Hyatt Regency Maui

Eric Chang

Manager

CB Richard Ellis, Inc.

Grant Chun

Vice President

A&B Properties, Inc.

Ray Cibulskis

Supervisor, Commercial Services

Maui Electric Company (MECO)

Walter Enomoto

ProVision Technologies

Gloria Ezera

Energy Industries
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Cesar Gaxiola

Executive Director

J. Walter Cameron Center

Chris Hart

Owner

Chris Hart & Partners Inc.

Dorvin Leis

President

Dorvin D. Leis Co. Inc.

Pat Saka

Chief Financial Officer

Maui Memorial Medical Center

Jennifer Stites

Green Development

Dowling Company

Warren Suzuki

Chair

Cost of Government Commission

Eric Tamashige

Deputy Director

County of Maui Dept. of
Water Supply

Kate Zolezzi

General Manager

Maui Ocean Center
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Working Group 5: Reduction in Greenhouse Gases and Carbon Emissions
Stuart Funke‐d’Egnuff (Chair)

Executive Director

Tri Isle RC&D Inc.

Milton Arakawa (V‐Chair)

Director

County of Maui Dept. of
Public Works

Leona Duarte

Maui Manager

Hawaiian Airlines

Rebecca Kikumoto
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Cost of Government Commission

Gregg Kresge

Deputy Director

County of Maui Dept. of
Environmental Management

Brian Marumoto

Vice President

Roberts Hawaii

Kuhea Paracuelles

Environmental Coordinator

County of Maui Office of the
Mayor

Rob Parsons

Vice President

Maui Tomorrow Foundation, Inc.

Carol Reimann

Executive Director

Maui Hotel and Lodging Assn.

Mike Ribao

Power Supply Manager

Maui Electric Company (MECO)

Nancy Sulenta

General Manager

Dollar Rent‐a‐Car

David Tamanaha

Vice‐Chancellor of Administrative Affairs

Maui Community College
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Appendix M
Glossary of Energy‐Related Terms and Acronyms
A&B Alexander & Baldwin, Inc. A multi‐market transportation and real estate company headquartered
in Honolulu with roots stretching back to the 1870s on Maui. One of its subsidiaries is renewable energy Page | 123
producer, HC&S (see below).
Aggregators A person or group that pools customers into a buying group for the purpose of increasing
purchasing power. Retailers, customers, and brokers may also act as aggregators.
Bagasse The fibrous biomass remaining after sugar cane has been squeezed and processed to extract
juice for sugar‐making. It is also used as a source of cellulose for paper product manufacturing.
Base load A class of generating units that are assumed to run continuously.
Biofuel Wood, waste, and alcohol fuels produced from biomass (plant) feedstocks.
Biomass Organic, nonfossil material of biological origin (e.g. plants) constituting a renewable energy
source. For example, trees, grasses, algae, ocean plants, garbage, agricultural waste, manure.
Bundling Combining the cost of generation, transmission, and distribution and other services into a
single rate charged to the retail customer.
Buy‐Through An agreement between utilities and customers to import power when the customer's
service would otherwise be interrupted.
CFL Compact Fluorescent Lamps (low energy lighting).
CSP Concentrated Solar Power.
CTE Career and Technical Education.
Clean Energy Energy that comes from non‐polluting ("zero emissions") sources.
Cogeneration (Cogen) The production of electricity and useful thermal energy from the same energy
source. Natural gas is the most common fuel in the conversion of waste heat to electricity.
DBEDT Department of Business, Economic Development & Tourism (State of Hawaii)
DLIR Department of Labor and Industrial Relations (State of Hawaii).
DOE Department of Energy (Federal). Also, Department of Education (State of Hawaii).
DOT Department of Transportation (Federal).
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Decoupling A regulatory process for determining the total revenue needed to cover the costs of a utility
in which the actual or projected level of sales is disassociated ("decoupled") from the revenues derived.
Docket Pending issues under consideration by the PUC.
EIA Energy Information Agency (U.S. Department of Energy).
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EPA Environmental Protection Agency (Federal).
EV Electric vehicles.
Electricity Capacity The maximum load of electric power, commonly expressed in megawatts (MW), by
which generators, turbines, transformers, transmission circuits, stations, and systems are rated.
Emission The release or discharge of gases or particulates into the environment. In terms of the global
climate change debate, emissions refer to important greenhouse gases and especially the release of
carbon dioxide during fuel combustion.
End‐Use Categories of electricity use based on what the electricity is used for. For example, space
heating, water‐heating, lighting, and refrigeration are all end‐use categories.
FIT Feed‐In Tariff. An incentive structure to encourage the adoption of renewable energy through
government legislation. Electricity utilities are required to buy renewable sources of electricity at above
market rates.
Firm Power/Energy Stable, unconditional sources of energy, available at all times, less dependent on
variables such as weather, demand levels, etc. and not prone to interruption.
Fossil Fuels Naturally occurring hydrocarbon deposits used for fuel that are formed in the Earth from the
remains of past geological ages. The typical fossil fuels used by utilities include coal, oil, and natural gas.
When burned, fossil fuels release greenhouse gases.
GDP Gross Domestic Product
GHG Greenhouse Gases. (See entry below)
GISS Goddard Institute for Space Studies (NASA).
Geothermal Energy Derived from the natural heat of the Earth and typically sourced from areas where
volcanic activity has taken place.
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Greenhouse Gases Substances that can adversely affect human health and the environment when they
accumulate in the atmosphere and trap radiant energy; they include sulfur dioxide, nitrous oxide, and
carbon dioxide. Other components include methane, chlorofluorocarbons, hydrochlorofluorocarbons,
ozone, and water vapor.
Greenhouse Effect The increasing, mean global surface temperature of the Earth caused by gases in the
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atmosphere (including carbon dioxide, methane, nitrous oxide, ozone, and chlorofluorocarbons). The
greenhouse effect allows solar radiation to penetrate, but absorbs the infrared radiation returning to
space.
Grid The layout of an electrical distribution system. A grid is a system of interconnected power lines and
generators that is managed so that the needs of the customers connected to the grid at various points
are met.
HC&S Hawaiian Commercial & Sugar Company. HC&S is a subsidiary of A&B Inc. and Hawaii’s largest
producer of raw sugar, grown on the company’s 37,000 acre plantation in Central Maui. HC&S also
generates electricity from renewable sources and sells it to MECO.
HCEI Hawaii Clean Energy Initiative (see Appendix B).
HECO Hawaiian Electric Company.
HELCO Hawaii Electric Light Company (subsidiary of HECO).
HUD U.S. Department of Housing and Urban Development.
Hydro A prefix meaning produced by or derived from water or the movement of water, as in
hydroelectricity. Water flowing naturally (in rivers or streams), over dams, or through pipes are
examples of sources of hydroelectricity.
IEA International Energy Agency (intergovernmental).
IPP Independent Power Producers. Entities not regulated by the government that own or operate an
electricity generating facility and offer electric power for sale to utilities and/or the public.
IRP Integrated Resource Planning. A planning and selection process for new energy resources that
evaluates the full range of alternatives, including new generation capacity, power purchases, energy
conservation and efficiency, cogeneration, and renewable energy resources, in order to provide
adequate and reliable service to electrical customers at the lowest system cost.
K‐12 Kindergarten through 12th grade.
kW Kilowatts. A measure of energy conversion and electric power equal to 1,000 watts.
kW Hour A unit of energy equivalent to 1 kilowatt of power expended for 1 hour.
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LED Light Emitting Diodes (a form of low‐energy lighting).
LEED Leadership in Energy and Environmental Design. A “green” building rating system and voluntary
certification program that is the nationally accepted benchmark for the design, construction, and
operation of high performance green buildings.
Load The amount of electric power required at a specific time, or over a specific period of time, by a Page | 126
consumer, circuit, or system.
MCC Maui Community College.
MCEA Maui County Energy Alliance.
MECO Maui Electric Company (subsidiary of HECO).
MEDB Maui Economic Development Board, Inc.
MEO Maui Economic Opportunity, Inc.
MSW Municipal Solid Waste.
MW Megawatts. A measure of energy conversion and electric power equal to 1,000,000 watts
(1,000KW).
Maui Nui Greater Maui, including the islands of Maui, Molokai and Lanai that comprise Maui County.
NASA National Aeronautics and Space Administration.
NGO Non‐Governmental Organization.
NREL National Renewable Energy Laboratory (U.S. Department of Energy).
NSF National Science Foundation.
Net Metering An arrangement (using a meter that reads inflows and outflows of electricity) that permits
the selling‐back to the electrical grid any excess power generated. It is regarded as an incentive for self‐
generation of electricity.
Non‐Firm Power Power supply with no assured availability.
OCET Office of Continuing Education and Training (University of Hawaii).
OECD Organization for Economic Cooperation and Development (intergovernmental agency
headquartered in Paris).
OED Office of Economic Development (County of Maui Mayor’s Office).
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OTEC Ocean Thermal Energy Conversion (see next entry).
Ocean Thermal Energy Ocean Thermal Energy Conversion (OTEC) produces electricity by using the
difference between the temperature of warm ocean surface water and cold deep ocean water. Hawaii’s
Big Island has a federally‐funded OTEC facility.
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PHEV Plug‐In Hybrid Electric Vehicles.
PUC Public Utilities Commission. The state regulatory body responsible for oversight of retail utility rates
and practices.
PV Photovoltaic(s) (see entry below).
Peak Load or Peak Demand The electric load that corresponds to a maximum level of electric demand in
a specified time period.
Photovoltaics Devices such as solar panels, which when exposed to light, have the ability to generate an
electrical current.
Portfolio A diverse group of supply (and demand‐reduction) resources.
PPA Power Purchase Agreement. A contract entered into by an independent power producer and an
electric utility. The contract specifies the terms and conditions under which electric power will be
generated and purchased.
Project EAST (Environmental and Spatial Technology). National educational initiative focused on service‐
learning projects in technology.
R&D Research and Development.
RPS Renewable Portfolio Standard. A policy that requires energy utilities to have a certain percentage of
renewable power in their mix or “portfolio.”
R‐Value Measurement of the ability of insulation to resist heat flow. The higher the value, the more
effective the insulation. R‐Value has an inverse relationship to U‐Value.
Rate The unit charge made to customers for providing a public utility service.
Renewable Energy or Renewables Any energy source that is regenerative or virtually inexhaustible.
Typical examples are wind, solar, geothermal, and wave energy.
Renewable Fuels Biomass from non‐fossil fuel sources (wind, solar, geothermal, crops, trees, and other
vegetation).
Retrofit To furnish a structure with new parts or equipment not available or required at the time of
original building or manufacture.
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SLIM Sustainable Living Institute of Maui, located on the campus of MCC.
SMS A non‐profit, State‐sanctioned student loan guarantor.
STEM Science, Technology, Engineering, and Math.
Sellback Excess power sold back to the utility when an alternative energy system is connected to the Page | 128
grid.
Spinning Reserve Reserve generating capacity running at a zero load and synchronized to the electric
system.
Sustainable Energy Defined as renewable energy as well as energy efficiency and conservation.
Tariff Description by utility of their services and the payments to be charged for such services.
UH University of Hawaii.
U‐Value Coefficient of heat transmission that measures heat flow through building materials. The higher
the value, the greater the heat loss. U‐Value has an inverse relationship to R‐Value.
Utility An organization that maintains the infrastructure for a public service (often also providing a
service using that infrastructure). Public utilities are subject to forms of public control and regulation.
VITEC Vital Innovative Training and Economic Development Center, MCC.
WG Working Group.
Wheeling The transmission of electricity by an entity that does not own or directly use the power it is
transmitting. Retail wheeling allows power producers direct access to retail customers. Often used
colloquially to mean transmission.
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