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Foreword
The transition to a greener economy is essential for environmental sustainability and energy security. It is also
everyone’s business. During the past four years, the Hawaii State Legislature has enacted laws that require
aggressive renewable energy portfolio standards for electric utilities, energy efficiency standards for public new
buildings, and new home construction, tax incentive for energy efficiency in buildings and transportation, and
renewable energy development incentives.
In 2008, Governor Linda Lingle launched the Hawaii Clean Energy Initiative, a partnership between the State of
Hawaii and the US Department of Energy, that sets a goal of 70% energy self-sufficiency by 2030. The transition
to a greener economy has been supported by federal requirements that encouraged greener building codes,
purchasing, and other practices. During this period of economic downturn, the momentum is sustained by
grants funded by the American Recovery and Reinvestment Act of 2009. Economic analysis from the University
of Hawaii Economic Research Organization’s Emission of Greenhouse Gas Solutions project suggest that
cleaner energy alternatives will fundamentally change Hawaii’s economic sectors and occupational work
requirements.
The Workforce Development Council (“WDC”) embraces Hawaii’s transition to a greener economy and the
timely stimulus from the federal government. The WDC’s 2009-2014 Comprehensive State Plan for Workforce
Development set goals that will facilitate green workforce development. The Plan’s priority goals are the timely
delivery of training and education, lifelong learning for incumbent workers, expansion of the labor pool to meet
long-term skills shortages and workforce housing.
The transition to a greener economy and the workforce development priority goals require the participation of
many institutions and constituencies, coordinated effort and innovation, and sound information and workforce
development policies. This Green Workforce Report is a small and immediate effort to gather and disseminate
sound green workforce information. It has been developed for several audiences and to serve as a preliminary
source of information about Hawaii’s emerging green workforce. It was initiated after an April 24, 2009 Energy
Sector Group on Workforce Development Forum, a gathering of industry, government, and community
stakeholders who identified the importance of timely and reliable green jobs market information for education
and training purposes. The information garnered in this report has already been in competitive grant
applications to the federal government for stimulus funds related to job-training in the “green” industries.
Many individuals, agencies, and organizations helped complete this report. The WDC wishes to acknowledge a
few of them. The Research and Statistics Office of the Department of Labor and Industrial Relations reviewed
literature and prepared this report. An ad hoc advisory board provided valuable comments and guidance.
Dr. Michael Hamnett, Michael Rota, Steven R. Lee, Howard Wiig, Robert Shore, and Dr. Peter Quigley served as
ad hoc advisory group members. Daniel Young and Dr. Jim Henry served as pro bono graphic designer and
technical writing consultant, respectively. The collaborative efforts of everyone involved made this report a
reality.
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Executive Summary
Hawaii has long recognized that it is overly dependent upon imported oil to meet its energy needs; therefore,
Hawaii has recently taken bold steps to become more energy self-reliant and to preserve its natural resources for
future generations. The promise of “green jobs” has stimulated a lot of interest during the current economic
downturn as a way of halting unemployment and providing much needed economic growth for years to come.
The American Recovery and Reinvestment Act of 2009 (“ARRA”) has further fueled this interest by providing
funds for retraining of the workforce for green jobs. This report examines the potential industries and jobs that
will provide products and services for a greener economy.
The report highlights some notable findings:
Since state data do not distinguish between green and conventional jobs, what constitutes a green economy can
only be estimated. The data available indicate the following:
•

The number of green jobs increased from about 1,900 to more than 2,700 or nearly 44 percent from 1998
to 2007.

•

Firms and jobs in the alternate/renewable energy sector were estimated at 3,600 jobs in 2007, up from
almost 2,400 in 2002 for about a 50 percent increase.

•

Of the five green-core sectors, the conservation and pollution mitigation sector averaged the largest
number of employees at 37,810 in 2007, followed by the energy efficiency sector with 34,670, and
environmentally friendly productions sector with 31,520.

•

Material moving workers registered the largest number of green type workers in any of the sectors with
16,100 employees. Other numerous green occupations were held by construction managers; electricians;
plumbers, pipefitters, and steamfitters; electrician helpers; and laborers and freight, stock, and hand
material movers.

•

As an available source that can be tapped to fill green jobs, Hawaii’s unemployed insured claimants in
2008 largely came from the construction industry (29 percent), accommodations and food services (12
percent), and administrative support and waste management services (11 percent).

•

According to O*Net classifications, skills and training information on green jobs fall into three
categories:
◊ Green Increased Demand Occupations requires basic academic and workplace readiness skills
◊ Green Enhanced Skills Occupations requires traditional job-specific skills, knowledge, and
credentials
◊ Green New and Emerging Occupations needs green job-specific skills, knowledge, and credentials

To support Hawaii’s efforts in developing a new green economy and the workforce needed to compete for
green jobs, seven recommendations are made:
1

1. Conduct a survey of business establishments based on the North American Industry Classification System
(NAICS) to obtain information about their workforce that are considered “green.” Information will include
occupational employment and wages by the Standard Occupational Code (SOC) system, and the minimum
required training/education and certifications. A survey will be in support of enhancing labor market
information on green industries and green jobs;
2. Determine the impact of “green practices” on industries and occupations that do not directly produce green
products or services but apply green practices to daily operations to improve the environment and/or to
support sustainability;
3. Expand green job development by soliciting job orders on the HireNet Hawaii website and by offering
retraining and reemployment services for purposes of reentering the workforce;
4. Obtain green job openings by extracting jobs (mining) from online job banks by using keywords and
conducting job vacancy surveys;
5. Build partnerships with employers, labor unions, and community colleges since they provide guidance on
gaps that exist within education and training systems that need to be addressed. Continue to build on and
invest in the community college training programs in sustainable technologies, building practices, energy
management, and energy production. In addition, tie business and industry more strongly together with the
research and programs in sustainability, clean technology, and agriculture at 4-year campuses of the
University of Hawaii System;
6. Conduct focus group sessions with industry representatives for better knowledge of skills needed; and
7. Support continuous improvement through usability studies and customer satisfaction surveys.

2

Introduction
A growing desire to meet our energy needs at home, combined with a concern for our environment will
generate demand for new green products and services. Green-related financing from both public and private
resources will strengthen the Hawaii economy in support of green industries and jobs. What skills will the
incumbent and future workforce need to be successful in meeting the needs of a promising green jobs market?
This report offers a starting point for determining the skills required to perform new and emerging green jobs.
It examines what is “green” for Hawaii and explores what makes up Hawaii’s green workforce, core green
sectors of the economy, industries, and occupations.
The information is useful for identifying information gaps and deriving the basis for additional work in the area
of green workforce intelligence. It should also prove to be informative to anyone eng
aged in energy sector-related workforce development planning and to those seeking grants.
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What is “Green”?
Increasingly, government, businesses, schools, and communities are using the term “green”. In the last year
alone, various Hawaii entities launched many events that were labeled green - from one-day family fun fairs to
multi-year building projects. The various activities promote the idea of sustainability and usually cover conservation of natural resources and environmental protection, recycling and waste remediation, energy conservation in buildings and transportation, and others.
The operational definition of “green” though, is not clear-cut. Just like “white-collar” and “blue-collar” jobs,
the terms “green jobs” or “green-collar jobs” can be used strictly or broadly. In identifying green jobs or greencollar jobs, researchers have dealt with a range of issues.
Issues in Identifying Green Collar Jobs1
Shades of Green
How to designate those activities and effects that count as green?

◊

Producing green products and services vs. practicing “green?” (The manufacturing of solar panels is different from bicycle manufacturing or running an organic foods store)?

◊

Including only ARRA-defined activities or considering the broader green economy? (ARRA mentions energy efficiency, building
retrofitting, weatherization, renewable energy and smart grid whereas broader definitions include organic farming, wastewater recycling, fuel cells, carbon trading.)

◊

How to split green from non-green activities of the same company? (A utility or petroleum company might also operate wind farms
or a biomass producer might sell the same product to non-green markets.)

◊

How to measure partially green jobs? (If a construction worker works one day on a LEED (Leadership in Energy and Environmental Design) certified school but the next day works on a coal-fired power plant, is he a partially green worker?)

◊

How to account for non-green jobs (e.g., accountants) at green companies?

◊

How to avoid qualitative and judgmental factors? Do we want green jobs to be good paying jobs, to create pathways out of poverty, to save the planet, etc.? Do we want green energy to be produced only from non-food feedstocks?

Classification not discerning enough
Many green activities are traditional activities yet accomplished using different materials or technologies, or producing a green product
or service.

◊

Industry employment codes are not detailed enough to separate green from non-green activities, as in the cases of green building
construction vs. traditional building construction.

◊

Occupational codes are not detailed enough to break out green from non-green occupations, as in the cases of an electrician installing solar panels vs. a regular electrician.

◊

The nature of existing industries and occupations is changing more rapidly than the creation of new occupations.

Misleading terminology

◊

Green jobs or green-collar jobs are associated with production-line type work and may mislead employers to undercount green
jobs.

◊

Green industries evaluated as a life cycle may not seem so green, as in the case of corn production that uses scarce water resources and chemical fertilizers, or corn ethanol production that often uses fossil-fuel electricity.

Green may not be Green after all
The green status of nuclear energy and renewable energy is questioned by certain groups:

◊

Nuclear power and hydropower produce zero CO2 emissions, the main culprit for climate change and global warming. However,
some sources do not count them as “green” because of the nuclear waste and its disposal as well as safety issues despite the fact
that it is a baseload energy source. Similarly, hydropower and tidal power generation are not considered “green” by some because
of the environmental impact of such installations on wildlife.

◊

Even windmills, large solar installations, and transmissions lines bringing electricity from renewable sources to populated areas
have all been cited by some as having negative unintended consequences--such as increased land use, effect on wildlife, etc.
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Why Go “Green”?
The greening of Hawaii’s economy and workforce is expected to change the way we do business, work, and live.
Green activities and technologies will not only address the issue of climate change, they will also stimulate the
economy to produce new emerging industries that will require a skilled workforce, employed in well-paying
jobs. "Going green” includes at least five major benefits:
•

Clean Energy - Hawaii will be less dependent on imported fossil fuels to meet its energy needs. Energy
planning and delivery will support the State in meeting an estimated 60 to 70 percent of its future energy
needs from clean, renewable energy sources. Examples of renewable resources include wind, sun,
geothermal, ocean, and bioenergy.

•

Conservation of Natural Resources – Water and other natural resources are to be managed more effectively
and preserved for future generations.

•
•

Sustainability – Green activities encourage sustainable practices highlighted in the Hawaii 2050
Sustainability Plan (Appendix A) by reducing the reliance on fossil fuels, conserving water, increasing
recycling, and promoting the overall health of Hawaii’s natural ecosystems.

•

Quality of Life – Clean air and water resources will support a healthy environment at both home and work.
Some financial benefits include lower costs in energy, water disposal, and water.

•

Financial Support – Investments and incentives from the private and public sources will drive Hawaii’s
economy towards clean-energy activities.

Hawaii’s Green Workforce
Definition
Whereas a general understanding of what is meant by "green jobs" and "green workforce" generally prevails (See
Appendix A), there is less consensus on a specific and consistent definition. In proceeding to identify green
occupations and skills needs, most States and early researchers arrived at definitions that are slightly different
from each other. Meanwhile, the USDOL in collaboration with eight other States reviewed the implication of
green jobs on the existing O*NET and SOC framework of identifying and defining occupations and skills.
As a starting point for researching the green jobs in Hawaii, the DLIR Research and Statistics Office suggests
that Hawaii adopt the following definition of green workforce:
“Hawaii’s Green Workforce is employed in occupations or industries that provide products and/or services
for expanding clean/renewable energy production; increasing energy efficiency; reducing greenhouse gas
emissions, waste and pollution; and conserving water and other natural resources.”
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This definition is consistent with the one used by The Pew Charitable Trusts report on “The Clean Energy
Economy”2.
"Green" as identified by other states and federal agencies is captured in the summation of “Selected Definitions
of Green Industries and Green Jobs”3 (See Appendix B) and are provided for comparison.
Green Definitions by Other States and Federal Agencies
◊

Green or clean is any activity or service that performs at least one of the following:
Generating renewable energy
Recycling existing materials
Energy efficient product manufacturing, construction, installation, and maintenance
Education, compliance and awareness
Natural and sustainable product manufacturing
(State of California Employment Development Department)

◊

The green economy encompasses the economic activity related to reducing the use of fossil fuels, decreasing pollution and greenhouse gas emissions, increasing the efficiency of energy usage, recycling
materials, and developing and adopting renewable sources of energy.
(O*NET, Greening of the World of Work)

◊

Clean energy (CE) jobs are a subset of green jobs related to
⇒ Energy efficiency (EE)
⇒ Renewable energy (RE)
⇒ Clean combined heat and power (CHP)
(EPA, Clean Energy Workforce Development: Growing Green Jobs to Achieve Climate and Energy
Goals)

◊

The green economy is comprised of businesses that offer products or services related to renewable energy, increased energy efficiency, clean transportation and fuels, agriculture and natural resource conservation, and pollution prevention or environmental cleanup.

◊

Green jobs include primary occupations engaged in the production of green-related products or services,
and support jobs created by green-related revenue.
(Michigan Department of Energy, Labor and Economic Growth)

Green Workforce Estimates
Using different definitions of green jobs and varying labor market information structures, researchers have been
able to estimate the number of green jobs. However, the various estimates are not comparable with each other.
For example, a 2008 survey by the State of Washington found that green jobs represented 1.6% of all jobs in said
State. A survey by the State of Oregon found that green jobs represented 3.0% of all Oregon jobs. The two
states did not share a common detailed definition for green jobs.
More recently, the USDOL released an initial O*NET study that will start to provide a more common basis for
classifying jobs. According to DBEDT4, an unofficial and preliminary estimate using O*NET codes and
American Community Survey data indicate that about 10% of Hawaii respondents had jobs that were classified
6

by O*NET as green jobs.
The Workforce Information Council Green Jobs Study Group of the U.S. Department of Labor will be issuing a
report addressing green jobs measurement methods and alternative approaches by October 1, 2009.
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Hawaii’s Green Core Sectors
The Green Jobs Act of 2007 was the first federal legislation that used the term “green" in its title.
Details of the law show that "green jobs" referred mainly to energy efficiency and renewable
energy. The Hawaii Clean Energy Initiative also focused more on these two sectors. The ARRA stimulus
package directed $511 million to Hawaii, some of which is targeted to energy programs such as the State Energy
Program ($26m), Weatherization Assistance For Low-Income Persons Program ($4m), and State Clean Diesel
Grant Program ($1.7m). Other green related programs on the receiving end are the Clean Water State
Revolving Fund ($30m) and Drinking Water State Revolving Fund ($20m). Along with separate funds for
improvements on state and county highways ($126m), Honolulu International and Kahului airports ($77m),
and county bus transit ($44m), the state estimates that approximately 16,000 jobs will be saved or created
overall, many of which will be green-related. The kinds of jobs likely to be in demand will be construction work,
professional services, particularly in the Department of Education, social services, and local and state
government.
Hawaii’s legislative policies were sharply focused on the greening of our state’s economy this year with the
approvals of six clean energy related bills (Appendix C). To date, two have been signed into law by Governor
Linda Lingle. One encourages large-scale renewable energy projects by lifting a cap on electrical utility prices
and the other requires electric utilities to be more green.
After researching the green job situation in Hawaii, the DLIR Research and Statistics Office suggests that Hawaii
adopt the Pew Report’s definition of green sectors for Hawaii.
•

Energy Efficiency: To reduce and manage our energy demand. Energy Efficiency helps reduce the
amount of energy used, whether to run a manufacturing plant or heat and cool an office building or
home. Expanding the use of clean, renewable energy sources will take time, so improved energy
efficiency helps reduce use of fossil fuels in the short term and uses less energy - from both fossil fuels
and renewable sources - in the long term.
Potential Industries: Utility System Construction, Electrical Equipment Manufacturing, and Scientific
Research & Development Services
Example of jobs: Electrical Engineers, Power Electrical Power-Line Installers & Repairers, and Power
Plant Operators

•

Clean/Renewable Energy: To build sustainable energy for the future. The Clean/Renewable Energy
sector transmits and stores clean, renewable power from several energy sources: solar, wind, low-impact
hydro, hydrogen fuel cells, marine and tidal, geothermal and small-scale biopower. This sector’s jobs,
businesses and investments meet a stringent set of requirements. Clean energy must have a positive net
energy yield and must reduce greenhouse gas emissions compared with other sources of energy; it must
also be produced and distributed in a sustainable and safe manner.
Potential Industries: Electric Power Generation, Transmission & Distribution, Water Sewage, and Other,
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and Architectural, Engineering, & Related Services
Example of jobs: Construction Managers, Plumbers, Pipefitters, & Steamfitters, and Electricians
•

Conservation and Pollution Mitigation: To recycle and remediate waste. The Conservation and
Pollution Mitigation sector involves the management of water and other natural resources more
effectively to mitigate emissions of greenhouse gases and other pollutants that result from the continued
use of fossil fuels. Also included are efforts to recycle materials used in production processes, which can
save energy.
Potential Industries: Management, Scientific, & Technical Consulting Services, Waste Collection, and
Remediation & Other Waste Management Services
Example of jobs: Computer Scientists, Material Moving Workers, and Refuse & Recyclable Material
Collectors

•

Environmentally Friendly Production: To improve our products and processes. The Environmentally
Friendly Production sector mitigates the harmful environmental impacts of existing products and
develops and supplies alternatives that require less energy and emit fewer greenhouse gases.
Environmentally friendly production comprises six areas: transportation, manufacturing, construction,
agriculture, energy production and material.
Potential Industries: Residential Building Construction, Plastic Product Manufacturing, and
Architectural & Engineering Services
Example of jobs: Architects, Roofers, Painters, and Truck Drivers

•

Education, Training and Support: To help develop our Green Workforce. The Education, Training
and Support sector provides specialized services to the other four Green Core Sectors.
Potential Industries: Technical & Trade Schools, Legal Services, and Social Advocacy Organizations
Example of jobs: Educational, Vocational, & School Counselors, Lawyers, and Vocational Education
Teachers, Postsecondary

Additional information on sub sectors, potential industries and selected occupations are discussed in the next
two sections of this report.
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Hawaii’s Green Industries
Based on the existing industry structure that relies on the North American Industry Classification System
(NAICS), it is not possible to specifically differentiate industry-specific activities related to green core sectors.
The DLIR Research and Statistics Office is initially identifying the following as green industry sectors:
construction, government, professional and technical services, administrative and waste services, other services,
manufacturing, educational services, utilities, and agriculture, forestry, fishing and hunting (Figure 1). In 2007,
the construction industry sector had the greatest employment with 36,215. Government accounted for 23,675
jobs. The other two sectors with significant employment were professional and technical services with 18,645, in
addition to administrative and waste services with 12,220.

Figure 1. Employment in Green Industry Sectors, Hawaii, 2007

Establishments

Green Energy NAICS Sector

Employment

Total Wages
(thousands)

Avg. Ann.
Wages

Construction

3,423

36,215

$2,086,582

$57,617

Government

467

23,675

1,328,713

56,123

2,688

18,645

1,173,033

62,914

922

12,220

340,838

27,892

Other Services

1,065

6,420

254,548

39,649

Manufacturing

201

5,918

417,876

70,611

Educational Services

545

5,415

154,260

28,488

Utilities

67

2,461

197,627

80,304

Agriculture, Forestry, Fishing & Hunting

24

219

$9,026

41,184

Professional & Technical Services
Administrative & Waste Services

Note: Hotel, Trade and certain Agricultural sectors were considered out of the report’s scope and were not included as green industries.
Source: Hawaii Dept. of Labor & Industrial Relations, Research & Statistics Office-QCEW 2007, June 2009

In March 2009, the Hawaii State Department of Business, Economic Development, and Tourism identified
firms and jobs in the alternate/renewable energy sector. It determined that many companies participating in this
sector could be found in a wide range of NAICS-coded industries. They focused on nine industries and
government sectors with significant activities in alternative or renewable energy. These accounted for nearly
3,600 jobs in 2007, up from almost 2,400 in 2002, for a jump of nearly 50 percent (Figure 2).

Figure 2. Estimates of Firms and Jobs in Alternate/Renewable Energy, Hawaii
Year

No. of Firms No. of Jobs

Jobs Change

2002

Not Available

2,393

2007

295

3,587

1,194

Source: Department of Business, Economic Development, and Tourism, March 2009
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Percent Change

49.90%

According to a 2008 US Metro Economies Report entitled “Current and Potential Green Jobs in the US
Economy”, slightly more than 2,000 green jobs existed in 2006, a number that is projected to grow by 691
percent, reaching almost 16,000 in the year 2030 (Figure 3).
Figure 3. Current and Potential Green Jobs in Honolulu, Hawaii
Year

No. of Green Jobs

2006

2,022

2030

15,997

Change (24 years)

Percent Change

13,975

691.15%

Source: US Metro Economies, Green Jobs in US and Metro Areas, October 2008

From 1998 to 2007, the number of green jobs increased from about 1,900 to more than 2,700, an increase of
nearly 44 percent, according to the Pew Report. The economy’s clean energy segment is growing faster than
the overall job total, which expanded at a slower pace of 17.2 percent during the same nine year period. The
number of companies contributing to the economy’s clean energy segment grew from 288 in 1998 to 356 in
2007, an improvement of almost 24 percent (Figure 4).
Figure 4. Hawaii Clean Energy Economy
Year

No. of
Establishments

No. of Jobs

Establishment
Numeric
Change

Establishment
Percent
Change

Jobs
Numeric
Change

Jobs
Percent
Change

1998

288

1,903

1999

294

2,054

6

2.08%

151

7.93%

2000

291

2,175

-3

-1.02%

121

5.89%

2001

309

2,256

18

6.19%

81

3.72%

2002

328

2,396

19

6.15%

140

6.21%

2003

333

2,455

5

1.52%

59

2.46%

2004

334

2,281

1

0.30%

-174

-7.09%

2005

333

2,303

-1

-0.30%

22

0.96%

2006

355

2,710

22

6.61%

407

17.67%

2007

356

2,732

1

0.28%

22

0.81%

Source: The Pew Charitable Trusts, The Clean Energy Economy, June 2009

Using the Pew Report’s green core sectors as a guide, a list of potential green industries in Hawaii was generated.
This list can be found in Appendix D.

11

Hawaii’s Green Occupations
Similar to the existing industry structure, the occupational structure is unable to distinguish between green and
conventional jobs. Based on current occupational categories using the Standard Occupational Classification
(SOC) system, the Pew Report provides lists of green occupations grouped by potential industries within five
green core sectors (Appendix D).
With these designated occupations, the DLIR’s Research and Statistics Office compiled tables entitled “Hawaii’s
Green-Collar Jobs” (Appendix E) divided among the green core sectors. Each table lists selected occupations
within each sector, along with 2008 employment and wages data from the Occupational Employment Statistics
(OES) survey. Here are some highlights of the tables:
•

The conservation and pollution mitigation sector averaged the largest number of employees at 37,810,
followed by the energy efficiency sector with 34,670, and environmentally friendly productions sector
with 31,520.

•

Material moving workers appeared in only the conservation and pollution mitigation sector, but
registered the largest number of workers in any of the sectors with 16,100 employees.

•

Four occupations could be found among three of the five sectors: energy efficiency, clean/renewable
energy, and the environmentally friendly productions. These occupations included the following:
construction managers; electricians; plumbers, pipefitters, and steamfitters; and electrician helpers.

•

Another occupation, the laborers and freight, stock, and hand material movers were reported in three
sectors – the energy efficiency, clean/renewable energy, and the conservation and pollution mitigation
sector. This occupation comprised the biggest one in the first two sectors and the second largest one in
the third sector.

•

Carpenters made up the largest occupation in the environmentally friendly productions sector.
Counselors, social workers, and other community and social service specialists made up the bulk of the
education, training, and support sector.

•

Construction managers were the highest paid occupation in three of the five sectors, averaging $94,910
in May 2008. Lawyers were the highest paid in the education, training, and support sector at $95,185
and computer specialists took home the most earnings in the conservation and pollution mitigation field
at $64,270.

By special request of the Legislature to address invasive species eradication, “Potential Natural Resource
Occupations” (Appendix F) was prepared to list the potential occupations that may or may not be “green”. The
table was updated with 2008 employment and wages from the OES survey. Here are some highlights of the
table:
•

By far, the landscaping and groundskeeping workers were the most numerous at 7,870.
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•
•
•

The next largest occupation was the environmental scientists and specialists, but they were more than 10
times smaller at 720.
Environmental engineers earned the highest average annual earnings at $84,980.
Farmworkers and crop, nursery, and greenhouse laborers took home the smallest pay at $23,956.
Landscaping and groundskeeping workers pay came in a close second with $28,915.
Figure 5. Unemployed Insured Claimants by Age
Hawaii - 2008
3,000

Claimants

2,500
2,000
1,500

2,802

2,707

2,620

1,000

1,819

500
-

588

265
Under 22

412

22 to 24

25 to 34

35 to 44

45 to 54

55 to 64

65 and over

Age

Figure 6. Industries with the Largest Number of Jobless Claimants
Hawaii, 2008
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A table entitled “Hawaii’s Green-Collar Jobs by Openings and Education/Training, 2008-2010” (Appendix G1)
shows the demand for green jobs. It lists the occupation with the number of job openings forecasted for each
year from 2008 to 2010. The education and training requirement, assigned by the Bureau of Labor Statistics
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(“BLS”), shows what kind of degree or training is most likely needed for the job.
A related table (Appendix G2) called “Hawaii’s Green-Collar Jobs by Training Programs and Completers”
shows the supply for the green jobs. It lists the occupation and the related training programs along with some of
the training providers and the number of completers of the programs.
Recent compilations attempt to count the number of green jobs in Hawaii. With a depressed economy and a
federal stimulus package focusing on the necessity to create more green jobs, it is urgent to come up with a
standard definition of what constitutes a green job.
Reports such as the Pew Report show that green jobs appear to be growing faster than the rest of the economy,
which indicates that the economy will gain if the growing unemployed or displaced workers are trained and
reemployed in green jobs. In 2008, the state’s total annual average jobless claimants was 11,213. Data show that
these unemployed have the following profile:
•
•
•

•

•
•

Almost two-thirds were male.
Nearly three-quarter or 8,129 were between the ages of 25-54 (Fig. 5).
More than 29 percent or almost 3,300 claimants were connected with the construction industry; 12
percent or approximately 1,300 claimants had ties with accommodations or food services; and 11
percent or roughly 1,200 were from administrative support or waste management services (Figure 6).
The predominant occupations previously held by the unemployed included construction and extraction
work (17 percent) and office and administrative support work (12 percent). Other significant shares
came from the food preparation and serving occupations (8 percent), management (6.5 percent), sales
related (5.5 percent), and transportation and material moving occupations (5 percent).
Forty percent were on the unemployed roll for 4 weeks or less and another 38 percent were jobless for 514 weeks.
The racial mix of the jobless was heavily concentrated on whites with 25 percent, Hawaiians at 21
percent, and Filipinos at 18 percent.

Appendix H provides more details on the characteristics of the unemployed who received unemployment
benefits.
To respond proactively to the higher unemployment rates lately, Hawaii must determine the types of green jobs
needed to guide education and training.
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Green Skills and Training
Since the “greening of our economy” is a relatively new concept and common definitions for green occupations
have not been established, the DLIR Research and Statistics office reviewed the National Center for O*Net
Development’s three broad categorizations of green occupations5 and superimposed them on the John J.
Heldrich Center for Workforce Development pyramid of skills6 (Figure 7). These two Centers reported how
green economy activities and technologies had different effects on different occupations, affecting skill
requirements.
Figure 7. Occupations by Skills Sought by Green Jobs Employers

Green New and
Emerging (N&E)
Occupations

Green Enhanced Skills
Occupations

Green Job-Specific Skills,
Knowledge, and Credentials

Traditional Job-Specific Skills,
Knowledge, and Credentials

Green Increased Demand
Occupations

Basic Academic Skills,
Work Readiness Skills

Source: (Occupations) National Center for O*Net Development, 2009; (Skills) John J. Heldrich Center for
Workforce Development, 2009.

The first group, Green Increased Demand Occupations, included existing occupations that were impacted by an
increase in employment demand due to green economy activities and technologies. This impact did not entail
significant changes in the work and worker requirements of the occupation, most often requiring basic
academic and workplace readiness skills. The work context may have changed, but the tasks themselves did not.
These kinds of green jobs are often traditional jobs such as construction workers, manufacturing production
workers, and accountants. “Green” competencies, where they are necessary, may be learned either in tandem
with or after learning the core skills associated with a given occupation. Not every green job will require
particular green skills or certification.
The second green group category, Green Enhanced Skills Occupations, involved occupations that were affected
by green economy activities and technologies. Although these occupations are existing occupations relative to
the O*NET classification system, these occupations had significant changes to the work and worker
requirements. The green economy activities and technologies may or may not have resulted in an increase in
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employment demand for the occupation. The essential purposes of these occupations remained the same, but
tasks, skills, knowledge, and external elements, such as credentials, have changed.
For some of these occupations, standards may be embraced by employers or mandated by funding programs,
necessitating the training and certification of workers.
The third green group, Green New and Emerging (N&E) Occupations, consisted of occupations that were
sufficiently impacted by green economy activities and technologies to create the need for a unique set of skills
and worker requirements of knowledge and credentials. This need generated new occupations relative to the
O*Net classification system. The new occupations could be entirely novel or partially derived from existing
occupations.
Employers are stressing the need to go beyond obtaining the necessary certifications of the job, to acquire broad
sets of green knowledge that cross many industries and occupations and increasingly important to the future
green economy. These green concepts include:
•

Sustainability – How ecological systems work and the conditions under which they can function,
including a basic understanding of the interconnectedness of human activity and the natural world, the
effects of energy consumption, waste disposal, and the effects chemicals and other manmade substances
have on natural systems.

•

Green Technologies, Standards, and Processes – Awareness of the policies, nationally recognized
standards, equipment, and work practices that mitigate the environmental impacts of human activity,
including energy use. Many aspects of business and government are changing to enable the transition to
a green economy.

•

Life Cycle Analysis – The environmental and economic effects of a product at every stage of its existence,
from extraction of materials through production to disposal and beyond. Employers report that this
concept is very useful in educating consumers to the benefits of using green technologies.

Some common certifications found in the renewable energy and energy efficiency industry sectors are associated
with standards established by nationally recognized credentialing bodies. For a list of them, see Appendix I.
The National Center for O*Net Development’s report, The Greening of the World of Work, compiled a listing
of green occupations that came from three different sources: 1) occupations included in the 2006 O*Net-SOC
taxonomy, 2) N&E occupations identified from research conducted on in-demand industry clusters, and 3)
N&E occupations identified during the current research on the greening of the world of work.
Appendix J lists all green O*Net-SOC occupations organized by the three green occupational categories: green
increased demand (Appendix J1), green enhanced skills (Appendix J2), and green N&E (Appendix J3).
Knowing the O*Net-SOC code of an occupation allows access to information regarding the skills and abilities
necessary for each job.
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TheO*Net website, http://online.onetcenter.org recently created a portal on green jobs. One can locate
occupations by O*Net occupational codes and their corresponding educational and training requirements or
training programs. The educational and training requirements were based on the Classification of Instructional
Programs (CIP), a taxonomic coding scheme that contains titles and descriptions of primarily postsecondary
instruction programs.
Finally, the profiles of three local green occupations follow with their equivalent Career Kokua (CK)7
occupations to obtain skills data in Appendix K. Career Kokua is Hawaii’s Career Information Delivery System
that is most accessible through www.careerkokua.org.
Other job-specific categories, occurring primarily in the “Green Increased Demand Occupations” group and are
mainly from the energy efficiency sector that merit attention, can be found in Appendix L8.
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Conclusions
This report sought to define a green workforce and to identify green core sectors of the economy, including data
and information on green industries and occupations. O*Net Skills required for green jobs are also provided in
the report. Based on research and review of information, the DLIR Research and Statistics office suggested the
following initial definition for green jobs:
“Hawaii’s Green Workforce is employed in occupations or industries that
provide products and/or services for expanding clean/renewable energy production; increasing energy
efficiency; reducing greenhouse gas emissions, waste and pollution; and conserving water and other natural
resources.”
Green core sectors are identified as follows:
•
•
•
•
•

Energy Efficiency: To reduce and manage our energy demand.
Clean/Renewable Energy: To build sustainable energy for the future.
Conservation and Pollution Mitigation: To recycle and remediate waste.
Environmentally Friendly Production: To improve our products and processes.
Education, Training and Support: To help develop our Green Workforce.

The American Recovery and Reinvestment Act of 2009 will create new business and job opportunities in the
energy efficiency and renewable energy industries. Preparing Hawaii’s workers is essential in meeting the needs
of a clean-energy economy. The availability of data that tracks the number of actual green jobs in industries and
occupations will facilitate the planning for workforce development.
After reviewing current information and data, a major finding is that “green jobs” are difficult to quantify since
there is no clearly defined federal government standard for counting jobs as green. Basically, there is no
consensus on what constitutes a green job: construction categories (constructions vs. traditional building
construction) and job categories (electricians installing solar panels versus regular electricians) make it difficult to
reach this consensus.
Several research organizations and industry associations have attempted to provide estimates of green jobs,
which provide some understanding of jobs required in green sectors of the economy. A better benchmark of
green industries and jobs is needed to identify and track the new jobs and skills needed to support the energy
efficiency and renewable energy industries, such as energy efficient buildings and construction, renewable
electric power, energy efficient vehicles and biofuels development.
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Recommendations
The following recommendations are intended to support Hawaii’s efforts in developing a new green economy
and the workforce needed to compete for green jobs.
•

Conduct a survey of business establishments based on the North American Industry Classification
System (NAICS) to obtain information about their workforce that are considered green. Information
will include occupational employment and wages by the Standard Occupational Code (SOC) system, and
the minimum required training/education and certifications. A survey will be in support of enhancing
labor market information on green industry and green jobs.

•

Determine the impact of “green practices” on industries and occupations that do not directly produce
green products or services but apply green practices to daily operations to improve the environment
and/or to support sustainability.

•

Expand green job development by soliciting job orders on the HireNet Hawaii website and offering
retraining and reemployment services for purposes of reentering the workforce.

•

Obtain green job openings by extracting jobs (mining) from online job banks by using keywords and
conducting job vacancy surveys.

•

Build partnerships with employers, labor unions, and community colleges since they provide guidance
on gaps that exist within education and training systems that need to be addressed. Continue to build on
and invest in the community college training programs in sustainable technologies, building practices,
energy management, and energy production. In addition, tie business and industry more strongly
together with the research and programs in sustainability, clean technology, and agriculture at 4-year
campuses of the University of Hawaii System.

•

Conduct focus group sessions with industry representatives for better knowledge of skills needed.

•

Support continuous improvement through usability studies and customer satisfaction surveys.
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Technical Notes
Counting Industries and Jobs: The scope of the report focuses on potential industries and jobs that provide
products and services in a green economy and comprises Hawaii’s green workforce. Industries and jobs that
use these products and services are not counted in the green workforce, and are considered to be “practicing”
green activities primarily to improve the environment and/or to support sustainability. For example, jobs in
tourism, trade, and some sectors of agriculture are excluded since these industries do not directly produce
green products or services but apply green practices to daily operations.
As mentioned throughout the report, there is no perfect data collection that distinguishes green industries/
jobs from traditional work activities (i.e. the share of an electrician’s time devoted to green vs. non-green activities). A survey of establishments would be required to determine the concentration of “green activities” in
a company and occupation. This issue will be addressed at the time the survey is designed.
Defining Green Workforce: Different studies and reports were reviewed for their approaches to defining
what is green and what is not green. Most did not deviate from the Green Jobs Act (GJA) provisions but
merely expanded with more details. The Hawaii Green Report expands on the GJA concepts of what is green
by including conservation of water and other natural resources, recognizing the need to practice sustainability.
Identifying Green-Core Sectors: Core sectors identified in Appendix D of this report, along with each sector’s description and sub sectors, were determined based on findings from The PEW Charitable Trusts’ report “The Clean Energy Economy” and were adapted to Hawaii’s economic environment. Potential green
industries and selected occupations for each core sector were established by:
Using the North American Industry Classification System (NAICS) coding. The number of employers, employment, and reporting units for only establishments operating in Hawaii were provided for each industry
from the Quarterly Census of Employment and Wages (QCEW) database maintained by the Research and
Statistics Office (R&S), Hawaii State Department of Labor and Industrial Relations (DLIR). We included all
companies that fit into the green core sectors, incorporating those with direct involvement in developing renewable energy or engaged in the production and installation of energy efficient products.
Producing occupational staffing patterns for Hawaii’s green industries from the Estimated Delivery System
(EDS), which uses results from the Occupational Employment Statistics (OES) survey conducted by R&S.
The OES survey uses the Standard Occupational Classification (SOC) codes and selected occupations within
the potential industries are available at the broad NAICS 4 digit-level due to confidentiality issues.
Previously published data on green jobs and wages by industry have been revised and organized according to
the green-core sectors (Appendix E). Data are also available for industries and occupations providing support services and are included in the green-core sector “Education, Training, and Support” table. In addition, employment and wage data for Potential Natural Resource Occupations (Invasive species Eradication
Workers) have been revised (Appendix F).
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Estimating Potential Demand and Supply, and Education and Training Levels: The demand for green jobs
were determined by using average annual total job openings for the period 2008 to 2010 that are produced by
the R&S Office utilizing forecast models supported by USDOL (Appendix G1). Job openings include openings
due to growth and replacement. The occupations are those identified in Hawaii’s green-core sectors and include Invasive Species Eradication occupations. The suggested levels of education and/or training needed to
begin and perform the work effectively are from the U.S. Bureau of Labor Statistics (BLS). The minimum levels of education or training recommended by BLS are:
•
•
•
•
•
•
•
•
•
•
•

1st Professional degree, such as Juris Doctor (J.D.) for law or Medical Doctor (M.D.)
Doctorate degree from a 4-year college or university
Master's degree from a 4-year college or university
Bachelor's or higher degree from a 4-year college or university, plus work experience
Bachelor's degree from a 4-year college or university
Associate degree from a community college or 2- or 4-year college or university
Postsecondary vocational training from a community college or private business or trade school
Work experience in a related occupation
Long-term on-the-job training (usually longer than 12 months)
Moderate-term on-the-job training (usually 1 - 12 months)
Short-term on-the-job training (OJT)

Job training program and completer information indicate the potential supply for green jobs (Appendix G2).
Each year a survey questionnaire is mailed out to program providers in the public and private sectors requesting data on program type and number of completers. Survey results are then matched with occupations.
However, not all program completers will be employed in the identified occupations. Some may seek employment in other occupations or may not be able to find a job in the identified occupation; nevertheless, data on
program completers provide some indication on the potential supply for green jobs.
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Appendix A
Summary of Plans
Title of Report
Energy Agreement among
the State of Hawaii, Division of
Consumer Advocacy of the
Department of Commerce and
Consumer Affairs, and the
Hawaiian Electric companies
Linda Lingle, Governor;
Theodore Liu, Director, DBEDT;
Catherine Awakuni, Exec.
Director, Division. of Consumer
Advocacy; Constance Lau,
Chairman, Hawaiian Electric
Company; Robert Alm, Exec.
Vice President, Hawaiian
Electric Company.
State government and
Hawaiian Electric companies
October 2008
State of Hawaii
http://hawaii.gov/gov/news/files/
2008/october/State-HECO%20
Energy%20Agreement%2010.
20.08.pdf

Summary of Green - Related Reports and Studies
This agreement builds on the progress of the Hawaii Clean Energy Initiative and will
secure a sustainable energy future for Hawaii with the goal of making Hawaii a model
for energy independence. Highlights include:
• Integrating as much as 1100 megawatts (MW) of additional renewable energy on the
Hawaiian Electric Company grids
• Assessing the construction of an undersea cable and transmission of 400 MW of
renewable wind power generated in Maui County to Oahu.
• Requiring 40 percent of electric power from renewable resources by 2030.
• Submitting proposal to implement “pay as you save” programs for at least
2,500 solar water heating installations annually
• Facilitating development of photovoltaic energy systems
• Conducting tests to confirm the technical feasibility of using biofuels in
electric utility generating units, implementing use of sustainable biofuels
after confirming its feasibility, and preferentially purchasing biofuels grown
and produced in Hawaii
• Encouraging development of a local biocrop and biofuel production industry
in Hawaii through the State Biofuels Master Plan.
• Making greening of ground transportation in Hawaii a priority and
encouraging use of gas-optional electric vehicles through incentives.
• Developing an Energy Efficiency Portfolio Standard for the State of Hawaii
and implementing energy efficiency programs.
• Supporting rebates and expediting permit review for seawater air conditioning.
• A smart grid is a critical part of Hawaii’s energy future.
• The public will be informed about the importance and scope of the Hawaii
Clean Energy Initiative including the messages:
a. Reducing dependence on imported oil must address electricity
and transportation.
b. Variable renewable sources such as wind, solar, ocean, and
hydro must be an important part of the energy mix.
The parties of the agreement are committed to rapid development of as much
renewable energy as possible. Unlike on the mainland, renewable energy in Hawaii
is cost competitive with and often cheaper than non renewable energy.
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Green Industries Cited
utilities, renewable .
energy, agriculture,
transportation, energy
efficiency

Keywords
utilities, wind power,
renewable energy,
solar power,
agriculture, biofuels,
transportation,
energy efficiency,
smart grid.
Hawaii has abundant
natural resources
including wind,
sunshine, ocean,
and geothermal
sources for electricity
generation and land
for energy crops that .
can be refined into
biofuels for electricity
and transportation
needs. Significant
environmental and
economic
opportunities can be
achieved through
economic and
culturally sensitive
use of natural
resources

Appendix A
Title of Report

Summary of Green - Related Reports and Studies

Memorandum of Understanding
to establish the Hawaii Clean
Energy Initiative

The Hawaii Clean Energy Initiative is a long term partnership with the U.S.
Department of Energy to transform Hawaii’s economy into one of the first based
mainly on clean energy resources. Its goal is to use renewable resources to supply

Linda Lingle, Governor and
Alexander Karsner, Asst.
Secretary for Energy Efficiency
and Renewable Energy

at least 70 percent of Hawaii’s energy needs by 2030 and reduce Hawaii’s
dependence on imported oil. Examples of renewable resources include wind, sun,
geothermal, ocean, and bioenergy. The partnership will provide technical assistance
and program support for projects that use technologies developed and will focus on
several projects in Hawaii that include:

State of Hawaii and U.S.
Department of Energy
January 2008
State of Hawaii
http://hawaii.gov/gov/initiatives/
2009/energy

Green Industries Cited
renewable energy,
locally grown crops.

Keywords
renewable energy,
wind, sun, ocean,
geothermal,
bioenergy, clean
energy, electrical
grids, locally grown
crops

• Design of cost effective methods for total use of renewable energy on
smaller islands.
• Design of systems to improve electrical grids using variable generating
sources such as wind power plants.
• Integrating renewable energy into existing systems that provide energy.
• Increasing energy efficiency and renewable energy technologies at new
and large military housing developments.
• Greater use of byproducts of locally grown crops for production of fuel
and electricity.
• Development of energy regulatory and policy frameworks that promote
the use of clean energy technology.
While the Department of Energy will provide leadership, federal agencies including
agriculture and defense, national research laboratories and the private sector will
also provide expertise.

Kauai Energy Sustainability Plan
(web site information)
Kauai County and Kauai
Planning and Action Alliance
April 1, 2009
(Kauai County news release)

The Kauai Energy Sustainability Plan will be developed over the year and is
targeted for completion in January 2010. The county selected SENTECH Hawaii
to lead the project team that will draft the plan. Others on the team are Kauai
Planning and Action Alliance and Maurice Kaya, LLC. The plan will contain steps
that the county can take to meet energy sustainability goals over the next 20 years.
The team will review community input and an analysis of Kauai’s energy use and its
renewable energy potential to produce a draft energy plan.
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renewable energy,
electrical generation,
transportation, energy
efficient vehicles,

renewable energy,
biofuel, biomass,
electric generation,
transportation,
energy efficient
vehicles, sustainable
green economy,
green job

Appendix A
Title of Report
Kauai Energy Sustainability Plan continued…

Kauai County
http://www.kauai.gov
http://www.kauainetwork.org/
energysustainabilityplan.asp

Summary of Green - Related Reports and Studies

Green Industries Cited

The draft Vision for Sustainable Energy on Kauai in 2030 (including input received
until April 2009) is being considered for the Plan and includes the following:

Keywords
opportunities,
energy conservation
and efficiency,
social equity and
cultural impacts,
land use, building
design.

• Using sustainability and smart growth principles to guide land use and
building design to support energy efficiencies
• Diversified, sustainable green economy with green job opportunities
• Balance of using land for agriculture and renewable energy production
• Agricultural production of a wide range of crops, food, biofuels, and biomass
• Producing renewable energy for electricity and transportation and using
natural and plant resources sustainably.
• A balance of producing renewable energy and enhancing wildlife.
• Careful consideration of social equity and cultural impacts when siting
new facilities.
• Educating citizens to contribute to energy conservation, selecting renewable
energy technologies, and a workforce of green job opportunities
• A framework to support energy conservation balanced with development
and production of renewable energy.
• Using a multi-modal transportation system that accommodates pedestrians,
bicyclists, equestrians, public transit and energy-efficient vehicles.
In its 2008 Strategic Plan, Kauai Island Utility Cooperative (KIUC) is committed to
generate at least 50% of its electricity renewably without burning fossil fuels within
15 years. This may be the “default” goal for Kauai.

Working group status description
Maui County Energy Alliance
Maui County
September 9, 2008
Maui County

Five working groups were formed to formulate elements and action steps to
achieve Maui county’s goal of 95% renewable energy in 2020. The five groups are
described below:
• Renewable resource development – prioritize projects and create policies
for renewable energy installations
a. Near term: roof solar, PV, energy efficiency, locally produced biofuel
for transport and landfill gas including additional biomass and wind
b. Medium term: municipal solid waste or waste to energy, geothermal
and new biomass and biofuel for electrical generation and/or transport
c. Long term: ocean energy and new hydro
• Green workforce development and education – create postsecondary
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renewable energy,
electrical generation,
postsecondary training
in sustainable
technology, energy
conservation in
department of water
supply and wastewater
division.

renewable energy,
solar, biofuel, waste
to energy,
geothermal, electric
generation, ocean
energy, training,
sustainable
technology, energy
conservation,
department of water
supply, wastewater
division.

Appendix A
Title of Report
Working group status description continued…

http://www.mauicounty.gov/
documents/Mayor’s%20Office/
Office%20of%20Economic
%20Development/Energy

Summary of Green - Related Reports and Studies

Green Industries Cited

Keywords

training opportunities that support degrees in sustainable technology
and develop pilot opportunities for renewable energy
a. Workforce development, Postsecondary Education and K-12 education
subcommittees
b. Curriculum development, proficiency certificates, energy research/
technology demonstration and funding
• Energy and transportation infrastructure – maximize use of renewable
energy by integrating utility and transportation
• Energy efficiency and conservation- make Maui County a model of this.
Emphasis on Dept. of Water Supply and Waste Water Division.
• Greenhouse gases and carbon emissions – derive value from reductions
in GHG emissions. Working on the greenhouse gas inventory of Maui County.
Reaching the goal requires integration of infrastructure, energy storage, and
intelligent grid to firm abundant but intermittent renewables. Under the current
system, pushing efficiencies and renewables has limits;the utility must provide
reserves and back-ups to compensate for shortfalls when renewables cannot deliver
as needed. Distributed systems (PVs and solars) in small settings increase costs
since lost revenue of the utilities is passed on to users. A change in the operating
environment or regulatory framework for the utility is needed.

News articles on Better Place
Governor Lingle and Shai
Agassi, CEO of Better Place
State of Hawaii and Better Place
December 2008

The Governor and Better Place announced a plan to bring an electric-car network
to Hawaii. This would create a model for the adoption of electric cars nationwide.
The plan is only the second nationwide and will help Hawaii in renewable energy use
and create jobs locally.
Hawaiian Electric will be the first utility in the U.S. to sign an agreement with
Better Place to work on infrastructure and energy sources that would power the
network of public charging spots and battery swapping stations with renewable
energy.

State of Hawaii
http://hawaii.gov/gov/news/
events/2008/december

Better Place is a leading sustainability mobility operator which plans to begin
introducing vehicles within 18 months. Electric cars would be available to the mass
market in 2012.
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renewable energy,
electric car network.

renewable energy,
electric car network,
sustainability

Appendix A
Title of Report
Policy Recommendations for
Hawaii’s Energy Future
Rocky Mountain Institute
(for State of Hawaii DBEDT)
DBEDT Strategic Industries
Division
March 2008
State of Hawaii
http://hawaii.gov/dbedt/info/
energy/publications/HEPR%20
Full%20Report%20080407.pdf

Summary of Green - Related Reports and Studies

Green Industries Cited

Keywords

The Hawaii Energy Strategy program is the basic element of energy planning and
development for the state. This report provides strategy and policy recommendations

Renewable energy,
energy efficiency,

renewable energy,
solar, wave energy,

for the Hawaii Energy Strategy (HES) 2007. It covers the current energy situation of
the state, a vision for the energy future of the state, and steps to achieve this vision.
Because of significant changes in the state’s energy initiatives that occurred with the
introduction of the Hawaii Clean Energy Initiative, this report was revised to cover
analysis and recommendations and to serve as a resource for future discussion.
Included in the report were the following:

electric generation,
transportation, land use
planning and urban
design, agriculture

biofuel, biodiesel,
bioenergy, waste to
energy, geothermal,
electric generation,
ocean energy,
efficient vehicles,
energy efficiency,
transportation,
land use planning
and urban design,
agriculture.

• Hawaii’s energy, environmental, and economic security depend on becoming
less dependent on fossil fuels. This requires greater use of energy efficient
technologies and increased use of renewable energy resources. Both are
needed in transportation and electric power sectors.
• Energy policies for the state should create the environment for utilities and
other power suppliers to benefit from energy efficiency, encourage energy
efficiency in buildings, and increase adoption of efficient vehicles.
• Recommendations developed as part of HES 2007 were grouped into four
categories which are electricity, transportation, buildings, and cross sector
recommendations.
a. Electricity sector includes recommendations for renewable energy
and biofuel use.
b. Transportation sector includes efficiency of existing state fleet, feebates
to encourage purchases of efficient vehicles, coordinating transportation
system development with land use, improving pedestrian and bicycle
infrastructure, biofuel refueling infrastructure tax credit, and tax credit to
encourage purchase of flex-fuel vehicles
c. Buildings sector includes developing packaged energy efficiency
programs, green power purchasing for state facilities, and extending solar
water heating financing program to include solar photovoltaic.
d. Cross-sector recommendations include research and funding for
bioenergy, creating a production tax credit for biofuels, supporting
bioenergy investments.
Encouraging use of electric efficiency and renewable energy technologies,
shifting to more efficient vehicle fleets, and producing biofuels in the state are
within the state’s control. Coordination between sectors will help the state
become more sustainable in the future.
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Appendix A
Title of Report
Policy Recommendations for Hawaii’s Energy
Future continued…

Summary of Green - Related Reports and Studies
• There was little change in the mix of resources in Hawaii’s renewable energy
portfolio during the last 10 years. In 2005, the two greatest sources remained
geothermal and refuse or municipal solid waste.
• Most of the non-oil in Hawaii’s fuel mix is due to electricity purchased from
independent power producers who are under contract to sell it to utilities.
• The State should take action to regulate greenhouse gas emissions through
coordinated energy and climate change policies.
• Around 1100 MW of power could be supplied through Hawaii’s renewable.
energy sources such as wind, solar, wave energy. Most technologies such as
wind, biomass, solar are already cost effective. Several more such as ocean
energy could be cost effective with tax incentives
• Current use of renewable energy helps keep energy expenditures in state,
provides local jobs, and reduces environmental impact.
• No nuclear power is planned in Hawaii. Public opposition was formalized with
an amendment to the Constitution. In addition, its fundamental economics and
underlying financial risk of nuclear power plants pose major barriers for this
technology.
• Current biofuel subsidies in Hawaii are concentrated on ethanol production. To
support development of biofuels, new subsidies and incentives are needed.
• Hawaii has a small amount of locally produced biofuel. Biofuels are a good
option for Hawaii because there is cropland available for growing them.
• The potential market demand for biodiesel in Hawaii is much less than for
transportation ethanol. Biodiesel production could be increased by producing
fuel from dedicated energy crops such as oil palm, kukui or jatropha but
research is still needed into costs and techniques for growing these crops.
• Land use planning and urban design can focus on preserving open spaces,
reducing greenhouse gas emissions and petroleum consumption.
• Transportation fuel consumption can be decreased by installing mass transit
and reducing the need for personal vehicle use, encouraging purchase of fuel
efficient vehicles, and replacing fuels with bio-derived alternative fuels like
ethanol and biodiesel. Although barriers exist, prospects for reduced reliance
upon oil are promising and technologically feasible.
• Bioenergy is energy from biomass. A bioenergy industry in Hawaii would help
reduce the state’s dependence on imported energy and support the agriculture
industry. The State’s bioenergy policies can help in achieving objectives in
energy, agriculture, environment, and the economy:
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a. Energy: reduce oil dependence, diversify fuel sources, produce fuels.
b. Agriculture: support agricultural crops including food crops.
c. Environment: protect environment and foster sustainable agricultural
production, and integrate biofuels and biomass and byproducts into
agricultural sector.
d. Economy: diversify economic base.
Similar to challenges facing other new industries, there are risks and barriers
to expanding the bioenergy industry that can only be addressed through
partnerships between public and private sectors.

(News release)
Governor Lingle announces
agreement to advance ‘big wind’
projects

The Governor, Castle& Cooke, First Wind Hawaii, and Hawaiian Electric
Company announced an agreement that could lead to large wind farms on Molokai
and Lanai which would feed into an interisland cable system and could provide Oahu
with clean energy.

Executive Chambers
news release

Castle and Cooke and First Wind Hawaii agreed to initial prolects to develop wind
farms of up to 200 MW each. The agreement allows them to negotiate contracts to
sell their energy to Hawaiian Electric on Oahu.

clean energy, wind
farms, electric utilities.

clean energy,
wind farms.

Power generation,
transportation

Biofuels, bioenergy

State of Hawaii
March 17,2009
State of Hawaii
http://hawaii.gov/gov/news/
releases/2009-news-releases/
governor-lingle-announcesagreement-to-advance-big-wind
-projects
2008 Bioenergy Master Plan
Report, Act 253 of 2007
Department of Business,
Economic Development, and
Tourism

The goal is to add 400 megawatts of “big wind” to Oahu and is part of the energy
agreement. Both companies will also cooperate with Hawaiian Electric to research
and coordinate integration of the wind projects into the Oahu electric grid. According
to Castle and Cooke, Lanai is already the site of the largest photovoltaic farm in
Hawaii. Castle and Cooke plans to develop a 400 MW wind farm on Lanai. First
Wind Hawaii operates the Kaheawa Wind Farm on Maui and proposed a 300 to 400
MW wind farm on Molokai.

This report outlines the tasks set forth by the State Department of Business,
Economic Development, and Tourism needed to develop a bioenergy industry in
Hawaii. Act 253, Part III, passed by the Legislature in 2007 calls for the preparation
of a bioenergy master plan for a cohesive strategy to “set the course for the
coordination and implementation of policies and procedures to develop a bioenergy
industry in Hawaii.” The primary objective of this plan is to develop a Hawaii
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renewable biofuels program to manage the State’s transition to energy
self-sufficiency based in part on biofuels for power generation and transportation.
Increased use of bioenergy can diversify Hawaii’s energy supplies and increase
energy and economic sustainability. Two statewide bioenergy events were held to
acknowledge the benefits, complexities, and challenges of developing a bioenergy
industry in Hawaii. The final report is scheduled to be completed in mid-December
2009.

State of Hawaii

Task 1-Water resources: identify appropriate persons throughout the state and

http/www.hawaii.gov/dbedt/info/
energy/publications/bemp-plan
-08.pdf

conduct meetings, surveys, research, and analysis to determine state, county,
and federal plans, policies, statutes and regulations related to the use of water
from streams, wells, and aquifiers, and use of water from other potential sources
such as wastewater, stormwater, and desalinated water
Task 2-Land resources: identify appropriate persons throughout the state and
conduct meetings, surveys, research, and analysis to determine state, county,
and federal plans policies, statutes and regulations related to the use of land
resources for bioenergy production, determine ownership of land and permissible
use, and determine availability and allocation of appropriate land
Task 3-Distribution of infrastructure for both marine and land: identify
appropriate persons throughout the state and conduct meetings, surveys,
research, and analysis to determine appropriate infrastructure such as roads,
harbors, pipelines, and storage facilities
Task 4-Land resources and issues: identify appropriate persons throughout the
state and conduct meetings, surveys, research, and analysis to determine issues
related to job categories, skills levels, workforce development, compensation,
and any other workforce issues
Task 5-Technology to develop bioenergy feedstock and biofuels: identify
appropriate persons throughout the state, conduct meetings, surveys, research,
and analysis to determine existing and near-term bioenergy technologies and
feedstock
Task 6-Integration and evaluation: Compile, analyze, evaluate, and integrate
findings of Tasks 1-5 to determine recommended actions
Task 7-Permitting: identify appropriate persons throughout the state, conduct
meetings, surveys, research, and analysis to determine state, federal, and
county regulatory processes relevant to permitting Hawaii-based bioenergy
facilities
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Task 8-Financial incentives and barriers and other funding: identify
appropriate persons throughout the state, conduct meetings, surveys, research,
and analysis to determine appropriate financial incentives and barriers and other
funding that may be available
Task 9-Business partnering: identify appropriate persons throughout the state,
conduct meetings, surveys, research, and analysis to determine stakeholders,
mechanisms, and supportive actions that should be considered
Task 10-Identification and analysis of the impacts of transitioning to a
bioenergy economy while considering applicable environmental
concerns: identify appropriate persons throughout the state, conduct meetings,
surveys, research, and analysis to determine range of potential impacts and
requirements necessary for appropriate analysis or measurements of such
impacts
Task 11-Integration and Plan Development: compile, analyze, evaluate, and
integrate findings from Task 6-10 and 12-14
Task 12-Development of strategic partnerships: identify appropriate persons
throughout the state, conduct meetings, surveys, research, and analysis to
determine potential partners, project opportunities, and supportive actions
Task 13-Development of biofuels demonstration projects: identify
appropriate persons throughout the state, conduct meetings, surveys, research,
and analysis to determine potential project opportunities, potential partners, and
supportive actions and facilitate the development of biofuels demonstration
projects
Task 14-Promotion of Hawaii’s renewable biofuels resources: identify
appropriate persons throughout the state, conduct meetings, surveys, research,
and analysis to determine business and financial opportunities related to local
and export markets for Hawaii bioenergy resources and products

A Green Economy for Hawaii
Ira Rohter
University of Hawaii, Political
Science Department

This paper points out the problems that have been created by a tourist-dependent
economy and advocates a fundamental change in Hawaii’s economic philosophy.
Hawaii’s economy must be more in harmony with nature and human fulfillment that
promotes the principles of sustainability, self-reliance, diversity, and democracy in
both the economy and government.
The core sectors of a green economy include the following:
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New Jobs would come
from growing our own
produce, feed, and rice;
raising beef, pork, and
poultry; fishing and
aquaculture; and in
growing new crops.
New jobs would also

“Sustainable
development”
includes the following
dimensions:
1)Ecologically Sound;
2) Multiple Need
Oriented – both basic
material needs and
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• Eco–Tourism – Means shifting away from mass tourism and emphasizing

Printed in “The Political
Economy of Hawaii,” edition of
the journal Social Processes in
Hawaii, Vol 35, 1994, pp.124-144

each island’s unique environment and cultural values. Tourism must be
“localized,” meaning more islander participation in the direction and
ownership of green tourist enterprises. The local emphasis means island
employees and products are used as much as possible therefore more of
the money spent by tourists would stay in the state.
• Sustainable Agriculture – Adopting more “natural” methods of farming

State of Hawaii

including innovative cultivation and plowing methods that control weeds
without herbicides; animal manures and nitrogen-releasing cover crops
substituted for chemical fertilizers; and integrated pest control that lessen
insecticide use. Straw and plant-waste mulches conserve soil moisture and
enhance organic content, and crop rotation reduces pests and disease.
Producing and processing our own food would create more than 30,000
new jobs.
Policies to bring about sustainable agriculture:
1. Costs can be reduced by establishing land banks and land trusts to
make land for farming affordable
2. Marketing such as promoting a “Buy Local” program and legislative
mandates that require public supported facilities such as schools,
hospitals, prisons, and cafeterias to purchase locally-grown and
produced food. The Department of Agriculture could assist in setting
up farmers’ markets and consumers’ co-ops, and other direct
marketing mechanisms.
3. Income Support - Sustainable farmers should be subsidized for
maintaining the countryside’s diversity and beauty, and their efforts at
reforestation, water conservation, and ending land erosion. Low-cost
loans for innovations that enhance sustainability, such as buying
equipment for composting, handling livestock waste, generating
methane gas for running farm equipment, installing wind turbines and
solar-powered heating and cooling systems, and water conservation
should be available.
4. Research, education, and technical assistance must be redirected
toward sustainable farming.
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arise as those working
in ancillary businesses
that supply farm
equipment, seeds,
insurance, accounting,
etc add to Hawaii’s
economy.
Jobs from a prototype
eco-city include:
· Farm supply centers
(farmers),
aquaculturists, urban
gardeners, selling of
seed, equipment
& tools, and
composters doing
repairs
· Food processing (for
local consumption,
restaurants and
tourism). Distribution
services to nearby
resorts and cities
· Small-scale urban
agriculture
· Farmers’ markets
· Sewage and garbage
recycling for methane
fuel and compost
· Alternative energy
projects: building solar
panels, wind turbines,

Keywords
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must be satisfied,
including selfexpression, creativity,
artistic expression,
equality, nurturing
relationships, selfdetermination, and
spirituality;
3) Indigenous –
economic activities
must be consistent
with values that
originate in the area’s
own culture, not
imported from
outside;
4) Self-Reliant – each
region must rely on
its own strengths and
resources; 5) Based
on Maximum Citizen
Participation
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• Self Reliance (Home Building – Repairs, Furniture, etc, Crafts)
Keys to economic self reliance
1. Plugging the unnecessary leaks from our Isles by buying as much
as possible from local enterprises
2. Strengthening existing business via business assistance program
and exporting more local products
3. Encouraging new local enterprises through programs that get new
businesses started and help them survive the first critical year.
4. Enhancing citizen participation by assisting local citizens to gain
control over the economy by fostering employee ownership of .
businesses
• Biomass Conversion
• Recycling, Repairs, Reconditioning – Recycling & reusing discarded
materials provide a double savings. Recycling creates one new job for
approximately every 250 tons of materials recycled. Based on the daily
waste in 1990, recycling half of the waste would have created 2000 jobs,
and using the collected materials to make new products would create even
more jobs.
By converting our waste into re-manufactured products consumed locally,
we would reduce imports of virgin resources, increase employment, and
add value to products removed from the waste stream.
• Alternative Energy Equipment
• Technical & Professionals
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and methane
generators in Kapolei
and Campbell
Industrial Park
· Environmental
Enhancement Centers.
Research and
consulting in
regenerative agriculture
and forestry,
aquaculture, recycling
systems, and solar
energy
· Recycling Center,
reprocessing and
related manufacturing;
rebuilding home
appliances, cars and
trucks
·Resource conservation;
bicycle repair shops,
home repairs and
hardware stores
· Solar installation
· High tech industries, .
such as computer
software design, ocean
technology, biotechnology research
and experimentation,
telecommunications
· Affordable housing;
construction advisors/
educators, Local
products bought:
lumber from Waianae,
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recycles materials,
furniture, reconditioned
appliances
· Teachers of gardening,
home building, self
-sufficiency household
skills, co-op and small
business expertise
· Lumber yards and
building supplies, with
wood grown on Isle
reforested areas
· Small Businesses
making things formerly
imported: furniture,
home furnishings,
clothing, office supplies,
books, and art supplies
· Cottage industries,
handcrafts
· Landscaping and
maintenance people for
Kapolei’s many parks
& streets
· Bed & Breakfast, inns,
& hostels for visitors
wanting to visit a
"greenbelt village
· Business support
services: management,
banks & financing,
insurance, accounting,
duplicating centers,
electronic
communication
centers

A Green Economy for Hawaii continued…
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Hawaii 2050 Sustainability Plan

The five goals for Hawaii 2050 are as follows:

Charting a course for Hawaii’s
sustainable future

• A Way of Life - Living sustainably is part the daily practice in Hawaii.

Sustainability Task Force
Governor and Legislature,
State of Hawaii

• The Economy - The diversified and globally competitive economy enables us to
meaningfully live, work and play in Hawaii.
• Environment and Natural Resources - Natural resources are responsibly and
respectfully used, replenished and preserved for future generations.

January 2008
State of Hawaii
http://hawaii2050.org/

• Community and Social Well-Being - The community is strong, healthy, vibrant and
nurturing, providing safety nets for those in need.
• Kanaka Maoli Culture and Island Values - Kanaka Maoli and Island cultures and
values are thriving and perpetual.
Strategic Actions for Goal #3 (Environment and Natural Resources)
1. Reduce reliance on fossil fuels
· Expand renewable energy opportunities
· Increase energy efficiency in private and public buildings, including
retrofitting existing buildings
· Improve energy efficiencies and options in transportation
· Encourage production and use of locally produced bio-fuels
· Adopt building codes that encourage “green building” technology
· Encourage sustainable practices among government agencies, including
purchasing hybrid cars, buying biodegradable products, and mandating
recycling
2. Conserve water and ensure adequate water supply
· Reduce water through education and incentives
· Encourage greater production and use of recycled water
· Continually review water-conserving technologies for possible incorporation
in county building codes
· Require water conservation plans from large private users
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Diversified agriculture,
fisheries and
aquaculture, and

Sustainability is
defined as a Hawaii
that achieves the

knowledge and
innovation-based
industries such as high
tech, health care,
biotechnology, film and
digital media

following:
· Respects the
culture, character,
beauty and history
of our state’s island
communities
· Strikes a balance
among economic,
social, and
community, and
environmental
priorities
· Meets the needs of
the present without
compromising the
ability of future
generations to meet
their own needs
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3. Increase recycling, reuse and waste reduction strategies
4. Provide greater protection for air, and land-, fresh water- and ocean-based
habitats
· Strengthen enforcement of habitat management
· Fund public and private conservation education
· Improve management of protected watershed areas
· Incorporate the values and philosophy of the ahupua’a resource
management system as appropriate
· Establish funding for invasive species control and native ecosystems
protection
5. Conserve agricultural, open space and conservation lands and resources
· Create compact patterns of urban development
· Encourage “smart growth” concepts in land use and community planning
6. Research and strengthen management initiatives to respond to rising sea
levels, coastal hazards, erosion and other natural hazards
7. Develop a comprehensive environmental mapping and measurement system to
evaluate the overall health and status of Hawaii’s natural ecosystems
Indicators
Accomplishment of this goal and accompanying Strategic Actions will be assessing
the following:
INDICATOR:
Percentage of renewable & alternative energy produced locally
WHY IT MATTERS:
Production of local energy sources helps lessen the demand for imported energy
POSSIBLE DATA SOURCES:
DBEDT, PUC
INDICATOR:
Percentage of solid waste recycled and diverted from landfills
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WHY IT MATTERS:
A sustainable society will re-use most waste, and landfills will not be constantly
full
POSSIBLE DATA SOURCES:
DOH, county public works departments
INDICATOR:
Percentage of treated wastewater reused
WHY IT MATTERS:
This is one of the best large-scale ways to preserve the integrity of our aquifiers
POSSIBLE DATA SOURCES:
DLNR, county water departments
INDICATOR:
Percentage of lands and water protected for native plants and animals
WHY IT MATTERS:
With the most biologically rich state in the union, the amount of land set aside
will help determine how well we are likely to preserve these ecosystems
POSSIBLE DATA SOURCES:
DLNR
INDICATOR:
Percentage of Leadership in Energy and Environmental Design (LEED)-type
building permits issued
WHY IT MATTERS:
LEED-type design is a nationally accepted benchmark for the design,
construction, and operation of high performance “green” buildings. Those
measures save energy, water and money
POSSIBLE DATA SOURCES:
DBEDT, county building and planning departments
INDICATOR:
Percentage of new urban developments consistent with “smart growth” principles
WHY IT MATTERS:
Smart growth developments that are more town-centered, transit and pedestrian
oriented can reduce urban sprawl
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POSSIBLE DATA SOURCES:
LUC, county planning departments
INDICATOR:
Percentage of shorelines threatened or retreating; and rate of loss
WHY IT MATTERS:
We are losing shoreline due to erosion and sea level rise, and this will measure
our progress in preventing further loss
POSSIBLE DATA SOURCES:
DLNR, county planning departments
INDICATOR:
Pollution level in streams, aquifiers and coastal waters
WHY IT MATTERS:
Clean water resources are fundamental to a healthy environment
POSSIBLE DATA SOURCES:
DLNR
INDICATOR:
Number and types of invasive species introduced to Hawaii annually, including
intra-island migration
WHY IT MATTERS:
Invasive species kill native plants, are detrimental to food crops, and destroy
natural ecosystems
POSSIBLE DATA SOURCES:
DLNR
INDICATOR:
Water level in streams and aquifiers
WHY IT MATTERS:
The availability of fresh water is fundamental to human life
POSSIBLE DATA SOURCES:
DLNR

Hawaii 2050 Sustainability
Task Force

The 2005 Legislature, recognizing that present and subsequent generations must
address sustainability issues essential to Hawaii’s quality of life, has provided for
through Act 8, Special Sessions Laws of Hawaii 2005, the creation of a
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Prepared by The Auditor State
of Hawaii and Hawaii Institute for
Public Affairs
Governor and the Legislator,
State of Hawaii
December 2005
State of Hawaii

Summary of Green - Related Reports and Studies
sustainability plan to address the vital needs of Hawaii through the year 2050. Act 8
established the Hawaii 2050 Sustainability Task Force to review the Hawaii State
Plan and the State’s comprehensive planning system, and it required the Office of
the Auditor to create the Hawaii 2050 Sustainability Plan. Act 8 also requires that, in
its 2005 report to the Legislature, the Task Force include: a list of the state’s
inherent assets and the best use of those assets to define Hawaii’s role in the global
economy; conduct a vocational forecast on Hawaii’s workforce and educational
needs; develop a framework to ensure various aspects of population and economic
development are mitigated; and asses the tools needed to compete in the global
marketplace and improve Hawaii’s balance of trade. These activities will commence
in 2006

Green Industries Cited
limiting the potential of
future generations to
meet their needs.”

The four major areas of sustainability recommended by the Task Force
include: 1) Sustainable Communities; 2) Sustainable Environment; 3) Sustainable
Economy; 4) Sustainable Quality of Individual and Family Life with the following
core elements
•
•
•
•
•
•
•

Water
Land Use
Energy
Food Production
Environmental Quality
Population & Carrying Capacity
Education for a Sustainable Hawaii

Maui Community College
2006 Annual Assessment Report

They envision a program that will provide high quality instruction in agriculture,
horticulture and natural resource management with an emphasis on sustainability.

Maui Community College

This report provides an assessment of the Agricultural & Natural Resources
Program. A.A.S. Degrees are offered in the Horticulture & Landscape Maintenance
and Sustainable Tropical Crop Management.

Maui Community College –
Agricultural & Natural Resources
Program
Maui County

• A grant has been secured to support the development of a Hawaiian Studies/
Natural & Cultural Resources Degree
• Will work with SLIM to develop curriculum in sustainable horticulture.
• As interest and opportunities in production agriculture have decreased, there
has been a shift to greater emphasis on horticulture and landscape horticulture
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Maui Community College2006 Annual
Assessment Report continued…

•

•

•

•

•

•

•

•

•

as well as natural resource management. As more interest in sustainable
agriculture and seed production has grown, the program may become more
involved in both sustainable production agriculture as well as sustainable
landscape horticulture
Credentials are offered in 5 areas: a Certificate of Completion as a Turfgrass
Specialist; Certificates of Achievement in Nursery Management & in
Floriculture Management; a Certificate of Achievement & an Associate in
Applied Science Degree in Horticulture & Landscape Maintenance; & a
Certificate of Completion, Certificate of Achievement, & Associate in Applied
Science in Sustainable Tropical Crop Management.
Maui Community College has open enrollment. The Agriculture & Natural
Resources program has no special admission requirements, which allows a
wide range of students admitted.
Maui Community College has articulation agreements between UH Manoa and
the various community colleges throughout the state. This has benefited some
students.
Projections of over 4,000 new housing units on Maui by 2007 can only mean
an increase in demand for landscape services and nursery support. This also
means an increase in demand for trained landscape horticulturists.
Perkins Data indicate high levels of skill attainment, employment placement
and retention, as well as non-traditional student participation. Students are
satisfied with the attainment of their educational goals.
Over the past ten years, the MCC agriculture program has funded almost 100%
of supplies via revolving or foundation funds. Plant and vegetable sales generate
enough income to pay for not only supplies needed to run the labs, but also
things like books, videos, and computers.
The Ag curriculum is diverse, offering a variety of courses encompassing
different types of knowledge and expertise. Evening classes facilitate
in-service training and are offered every two years so that people working
full-time can receive training and/or a degree.
Low enrollment is the major weakness of the agriculture program. Agriculture is
not a popular or “glamorous” field so recruitment of new students in this field is
difficult.
Since only one full-time instructor teaches many of the courses, it is difficult
for that person to stay current with the wide array of fields and disciplines
covered in the courses.
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Mayor’s Energy & Sustainability
Task Force Working Toward

This report outlines the mayor’s goals over a ten-year time frame for Honolulu
County of greater self-sufficiency and sustainability that also incorporates our

agriculture, utilities,
waste management

the 21st Century Ahupua’a

cultural heritage with technological innovations. By living in harmony and balance

and remediation

with the natural environment, Hawaii’s earliest inhabitants set a standard for
sustainability that we are currently trying to emulate. The plan includes the full
participation of various departments within the City. In addition, each department is
represented on the Mayor’s Energy and Sustainability Task Force (MESTF) that has
developed a “nuts and bolts” operational plan and will work together as a team
towards the goal of sustainability.

services

Mayor Mufi Hanneman
City and County of Honolulu
April 2008
Honolulu County

The core areas of the 21st Century Ahupua’a project include the following:

http://www.honolulu.gov/refs/
ahupuaa/sustainability_plan_
files/mayorenergysustain
_v11.pdf

• Energy Conservation – formation of an Electricity Initiative Team (EIT) to
address the city’s rising energy costs; completion of energy efficiency projects
in public buildings which includes replacement of air conditioning systems,
traffic signals, lighting; the city is looking towards installation of solar electric
panels at suitable city facilities
• Fuel and Transportation: 1) Fuel - converted the City’s primary fueling
locations to include Biodiesel, usage and evaluation of hybrid vehicles, looking
to install tire pressure monitoring system on city fleet vehicles, establish
vehicle usage guidelines to minimize fuel consumption, 2) Transportation –
improvement and encouragement of bus services as an alternative to single
occupant automobile, complete island-wide bikeway plans, plan fixed guideway
transit system, continue pursuit of alternative fuel vehicles, plans to establish
energy efficient and environmentally friendly priority parking or “Green” parking
• Recovery and Recycling: 1) Wastewater Recovery and Recycling – begin sale
& distribution of biosolids from Sand Island WWTP to public by mid 2008,
minimize or eliminate amount of sludge disposed into the municipal landfill,
develop islandwide biosolids management/reuse plan by 2012, 2) Solid Waste
Recovery and Recycling - provide air pollution control systems for H-Power that
meet new EPA regulations by 2011, expand & enhance H-Power by 2011 to
increase capacity, generate electricity from Methane Gas Retrieval System by
early 2009, provide additional 40 multi-material recycling bin locations by 2009
& increase recycling by 8,000 tons, complete evaluation of pilot automated
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utilities, renewable energy,
energy efficiency, energy
conservation, transportation
sector, government

energy security and
sustainability, reduce
energy consumption,
solar thermal electric,
sea water air
conditioning, solar
air conditioning, wave
energy, net metering,
reduce green house
gas emissions, retrocommissioning of
state buildings,

curbside recycling program & expand automated green waste collection,
expand the city’s recycling to include electronics and compost green waste
with food waste by July 2009
• Water Conservation: reduce water loss in BWS distribution system from 12%
to less than 10% of average daily water pumped & perform full leak survey
coverage of the BWS distribution water system to within 2.5 years by 2017,
expand cathodic protection to new sections of metallic mains & fittings at main
repairs, develop a maintenance monitoring program islandwide & develop the
CP system design by 2017, initiate city policy to purchase “water sense”
appliances when available, complete Wahiawa R-1 Recycled Water Project
on or before 2017
• Watershed Protection and Management – create numerical groundwater model
of the Pearl Harbor aquifer for sustainable water supply by 2012, restore
ancient loi kalo in Makaha Valley & assist community groups in developing a
cultural learning center, continue management of storm water to improve to
reduce sediment and other pollutant discharges to streams and coastal waters.

A Ten-Point Plan to Meet Hawaii’s
Preferred Energy Future Adopted
By the Hawaii Energy Policy Forum

The Hawaii Energy Policy Forum determined that Hawaii’s preferred energy future
requires a comprehensive integrated approach so the group’s Ten-Point Plan strives to:
1.
2.
3.
4.
5.

Hawaii Energy Policy Forum
Revised January 2007-July 2008

Promote energy security and sustainability
Reduce energy consumption
Enhance regulatory goals & protections
Foster civic action & participation
Diversify energy sources

State of Hawaii
1.
http://www.hawaiienergypolicy.
hawaii.edu/pages/tenpointplan.html

Expand Renewable Energy Opportunities
Actions to be taken:
1.

Work with the state Department of Business, Economic Development, and
Tourism (DBEDT), the utilities, industry and others to monitor the rate of
“take up” by the market to: determine how well existing policies and incentives are working; submit periodic progress reports; identify barriers to
effective implementation of programs and their successes and/or failures.
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A Ten-Point Plan to Meet Hawaii’s Preferred

2.

Energy Future Adopted By the Hawaii Energy

Monitor and report on the energy savings results of the Department of
Education (DOE) solar pilot project, and if determined effective, expand to

Policy Forum Continued…

other schools.
3.

Identify and report on promising renewable energy technologies (such as
solar thermal electric, sea water air conditioning (SWAC), solar air
conditioning and wave energy). Recommendations will be made to the
Forum regarding potential state energy initiatives and appropriate
legislative or regulatory actions.

4.

Explore wind/commercial solar/biomass/geothermal/hydro/wave Energy
Development Zones

5.

Evaluate the need for incentives to support statewide waste-to-energy
projects.

6.

Improve Renewable Portfolio Standards:
1.

Review and amend definition of “renewable energy” given the
transfer of energy efficiency and other measures to the Public
Benefit Funds Administrator. Investigate the establishment of a
separate energy efficiency portfolio standard

2.

2.

Amend the language regarding utility profitability

7.

Expand and enhance Net Metering

8.

Encourage renewable distributed generation

Promote Conservation and Energy Efficiency
Actions to be taken:
1.

Continue work with state agencies and the private sector to improve
energy efficiency in buildings. Identify barriers and amendments to
existing law or develop new law to advance energy conservation,
renewable energy, and to reduce green house gas emissions.

2.

Improve the Energy performance of State buildings.
1.

HEPF’s preliminary energy assessments of the Hawaii State
Capitol building in 2006-07, resulted in the retro-commissioning
of the building; which will see energy savings of 25%.
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Summary of Green - Related Reports and Studies

A Ten-Point Plan to Meet Hawaii’s Preferred

2.

Energy Future Adopted By the Hawaii Energy

Track the Capitol and other projects to promote and expand
retro-commissioning services for other state facilities and

Policy Forum Continued…

quantify energy savings realized or anticipated.
3.

Implement and track the use of commissioning and retrocommissioning services and energy performance contracts in state
buildings.

4.

Work closely with the UHM administration to demonstrate energy
conservation and energy efficiency applications on the campus,
including “Sustainable Saunders” activities, and explore energy
efficiency measures on other UH campuses

5.

Identify viable options for financing energy efficiency and renewable
energy opportunities

6.

Develop case studies showing the financial benefits of implementing
energy efficiency projects in state buildings.

7.
3.

Provide periodic reports for dissemination to the public.

Reduce Greenhouse Gas Emissions in Hawaii
Actions to be taken:
1.

Monitor the actions of the Greenhouse Gas Emissions Task Force.

2.

Monitor actions of stakeholders, stakeholder groups, governmental
agencies or other entities involved in the analysis, regulation or
implementation of greenhouse gas measures and policies.

4.

Foster Civic Action and Participation
Actions to be taken:
1.

Increase public awareness of energy initiatives in the community at large

2.

Develop regular energy briefings for policy and community leaders

3.

Create more informational material about energy issues

4. Enhance marketing and paid media activities to reach broader audiences
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A Ten-Point Plan to Meet Hawaii’s Preferred

Summary of Green - Related Reports and Studies
5.

Enhance Regulatory Goals and Protections
Actions to be taken:

Energy Future Adopted By the Hawaii Energy
Policy Forum Continued…

1.

Monitor the implementation of recently adopted laws and actions
regarding energy utility regulation and actions to be implemented by
the PUC and Division of Consumer Advocacy (DCA) (July 2006 –
July 2008):
1.

Implementation of Renewable Portfolio Standards

2.

Implementation of a Public Benefits Fund and “Third Party”
DSM administrator by the PUC

3.

Greenhouse gas emission limits

4.

Hawaii Clean Energy Initiative including proposed broad
revisions to the utility regulation incentives framework.

2.

Ensure that the PUC and DCA have the necessary resources to
timely and fairly address regulatory issues. (July 2006 – July 2008)
1.

Monitor reorganization plans and support the agencies’ plans
and funding in the 2009 legislature

2.

Ensure that the Administration and the 2009 Legislature
follow through with funding and staff positions consistent with
the previously approved restructuring of the PUC.

6.

Encourage Culturally Appropriate and Sustainable Energy Planning
Actions to be taken:
1.

Revitalize urban centers and rural plantation communities to promote
healthy living environments and strong economies by rebuilding and
upgrading local infrastructure so people can afford to live where they
work

2.

Expand the redevelopment of idled urban and plantation era
"brownfield" lands into productive use
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Title of Report

Summary of Green - Related Reports and Studies

A Ten-Point Plan to Meet Hawaii’s Preferred

3.

Energy Future Adopted By the Hawaii Energy

Maintain and expand the amount of “greenbelts” (that preserve from
development certain undeveloped natural areas dedicated to

Policy Forum Continued…

agriculture and/or park space)
4.

Develop strategies for culturally sensitive siting of renewable energy
development

5.

Develop culturally sensitive models for renewable energy

6.

Explore ways in which indigenous communities can be major
stakeholders in new technology and opportunities for energy
production and energy conservation

7.

Improve Energy Efficiencies and Options in Transportation
Actions to be taken:

1.

Explore energy efficient strategies in the transportation sector

2.

Develop indicator(s) to measure progress of energy efficient vehicles
program and the implementation of the alternative fuel standard.

3.

State Government Energy Efficiency Vehicle Report Card: work with
DBEDT to monitor the effectiveness of energy efficient vehicle
implementation actions in state departments and produce a
departmental energy efficient vehicle report card

8.

Support research and development of alternative fuels (hydrogen, wave
energy, etc.)
Actions to be taken:
1.

Recognize Hawaii as a premier demonstration site for the deployment of

2.

Invest in long term research and development of alternative renewable

the hydrogen economy
energy resources such as hydrogen fuel cell technology, wave energy,
etc
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Summary of Green - Related Reports and Studies

A Ten-Point Plan to Meet Hawaii’s Preferred

3.

Energy Future Adopted By the Hawaii Energy

Seek funding for development of an ongoing energy strategy for
renewables/hydrogen economy, including support for DBEDT’s

Policy Forum Continued…

implementation of the Renewable Hydrogen Program
4.

Identify sites for demonstration of hydrogen production, distribution
and use in both stationary and vehicle fuel cell applications

9.

Support Sustainable development and use of biofuels
Actions to be taken:
1.

Support use of biodiesel derived locally

2.

Study and provide recommendations for possible paths for expansion of
statewide ethanol and biodiesel production, including the long range
implications and impacts of increased use

3.

Encourage public procurement of biofuels for government vehicles

4.

Adopt renewables fuels standard

5.

Prepare a white paper on “Biofuels for Hawaii” addressing the use of
biofuels for electricity and transportation needs.

6.

Support development of strong biofuels production and use in the state

10. Ensure the security and reliability of energy supply and distribution
Actions to be taken:
1.

Develop indicator(s) to measure the progress in developing secure
and safe energy system

2.

Develop systems that have endurance, hardening resistance, and
can overcome vulnerabilities to potential acts of terrorism and
natural disasters such as hurricanes and tsunamis.

3.

Provide guidance to PUC to allow recovery of utility investments that
improve grid security.

For actions already taken, see http://www.hawaiienergypolicy.hawaii.edu/pages/tenpointplan.html.

48

Green Industries Cited

Keywords

STATE OR FEDERAL GOVERNMENT DEFINITIONS

Definitions of “Green Industries” and “Green Jobs”
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California Employment De- Green or clean is any activity or service that performs at least one of the following:
Y
velopment Department
• Generating renewable energy
• Recycling existing materials
• Energy efficient product manufacturing, construction, installation, and maintenance
• Education, compliance and awareness
• Natural and sustainable product manufacturing
Generating and storing renewable energy -- Includes alternative energy generated by, but not limited to:
•
Wind
•
Solar
•
Water
•
Biofuels
•
Biomass
•
Hydrogen fuel cells
Recycling existing materials - Corporations involved in the collection and processing of recyclable
materials, including those running a recycling or wastewater plant. Includes environmental clean-up
and remediation (does not include companies that recycle paper, glass, and cans in a bin.).
Energy efficient product manufacturing, distribution, construction, installation, and maintenance -- This includes companies involved in the research, development, and manufacturing of products such as solar panels, energy efficient light bulbs, and vehicles. It also includes construction companies that install and repair these products in new or existing residential or commercial real estate,
as well as real estate planning and land development.
Education, compliance, and awareness --This sector includes:
•
Training providers for curricula such as solar panel installation, energy auditing, sustain
ability management, and environmental careers.
•
Environmental consulting
•
Governmental/legislative compliance
•
Conservation and wildlife programs
•
Trading and offsets
•
Social assistance
Natural and sustainable product manufacturing -- Includes companies that create products using
natural materials. Also includes businesses that produce safe, nontoxic products; bamboo products;
products out of previously recycled materials, and agricultural firms that practice sustainable farming.

Author and Organization

Appendix B

Y

SOC
code
list

http://www.labormarketinfo.edd.c
a.gov/contentpub/GreenDigest/C
alifornias-Draft-Definition-GreenIndustries.pdf

Link to Source

Definitions of “Green Industries” and “Green Jobs”
A job in the Renewable Energy (RE) industry consists of an employee working in one of
the major RE technologies included in this study – wind, photovoltaics, solar thermal, hydroelectric power, geothermal, biomass (ethanol, biodiesel, and biomass power), and fuel
cells and hydrogen. In addition, in this study, jobs in RE include persons involved in RE
activities in the federal, state, and local governments, universities, trade and professional
associations, NGOs, consultants, investment company analysts, etc.
•
A job in the Energy Efficiency (EE) industry consists of an employee working in a sector
that is entirely part of the EE industry, such as an ESCO or the recycling, reuse, and remanufacturing sector. It also includes some employees in industries in which only a portion
of the output is classified as within the EE sector, such as household appliances, HVAC
systems, construction, etc. Finally, in this study, jobs in EE include persons involved in EE
activities in the federal, state, and local governments, universities, trade and professional
associations, NGOs, consultants, investment company analysts, etc.
Green occupations – any occupation whose SOC definition indicated that the occupation in question Y
contributes directly to preserving and enhancing the quality of the environment.
Green industries – any NAICS industry defined as producing a product or service that contributed
directly to preserving and enhancing the quality of the environment.

•
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“Biomass” means a power source that is comprised of, but not limited to, combustible residues or
gases from forest products manufacturing, waste, byproducts, or products from agricultural and orchard crops, waste or co-products products from livestock and poultry operations, waste or byproducts from and food processing, urban wood waste, municipal solid waste, municipal liquid waste
treatment operations, and landfill gas.

http://planning.dc.gov/planning/fr
ames.asp?doc=/planning/lib/plan
ning/green_collar_jobs/dc_green
_jobs_final_report.pdf

http://laws.flrules.org/files/Ch_20
08-227.pdf

N

http://ctclimatechange.com/docu
ments/ExecutiveSummary_CCC
AP_2005_000.pdf

http://www.ctdol.state.ct.us/lmi/mi
sc/ceddec08.pdf

Y

Y

NAICS SOC
codes code
list
list
Link to Source
N
Y
http://www.colorado.gov/energy/i
n/uploaded_pdf/GreenJobsRepor
tFull.pdf

Governor’s Steering Com- Address climate change by reducing GHG emissions through action in:
mittee on Climate Change’s
•
Transportation and land use
Climate Change Action
•
Residential, commercial and industrial
Plan 2005
•
Agriculture, forestry and waste
•
Electricity generation
•
Education and outreach.
District of Columbia DC
Green jobs are career-track employment opportunities in emerging environmental industries as well Y
Office of Planning (study by as conventional businesses and trades, created by a shift to more sustainable practices, materials,
Louis Berger Group)
and performance. The definition includes both lower and higher skilled employment opportunities
that minimize the carbon footprint of all necessary inputs and directly result in the:
•
Restoration of the environment
•
Generation of clean energy and improved energy efficiency
•
Creation of high performing buildings, and
•
Conservation of natural resources.
Florida Legislature
“Alternative and renewable energy” means electrical, mechanical, or thermal energy produced from N
FL HB 7135 CHAPTER
a method that uses one or more of the following fuels or energy sources: ethanol, cellulosic ethanol,
2008-227
biobutanol, biodiesel, biomass, biogas, hydrogen fuel cells, ocean energy, hydrogen, solar, hydro,
wind, or geothermal.

Connecticut
Department of Labor

(study by The American
Solar Energy Society and
Management Information
Services, Inc.)

Author and Organization
Colorado
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Y

http://www.labormarketinfo.edd.c
a.gov/article.asp?articleid=1241

NAICS
SOC
codes
code
list
list
Link to Source
N
N
http://www.greencollarchicago.or g/
index.php?section=partners

Author and Organization
Definitions of “Green Industries” and “Green Jobs”
Illinois
Green survey but no definition listed
Some of the prevalent green collar jobs include: energy raters for homes and commercial buildings;
Chicagoland Green Collar green cleaning and building maintenance staff; alternative energy service providers (solar, wind, geoJobs Initiative
thermal); installer/ maintenance of stormwater management systems (green roof, permeable pavement, rain water collection); urban agriculture (landscaping, farming, apiculture) and green-related
services (recycling, retail, manufacturing).
Conducted research identified four green collar job sectors:
•
Urban Agriculture and Horticulture
•
Building Construction, Operations & Maintenance
•
Green Products and Services
•
Energy Efficiency & Alternative Energy
Michigan defines green jobs as jobs directly involved in generating or supporting a firm’s green reMichigan
Y
lated products or services. The state’s green economy is defined as being comprised of industries
Department of Energy, La- that provide products or services in five areas: 1. Agriculture and natural resource conservation; 2.
bor and Economic Growth Clean transportation and fuels; 3. Increased energy efficiency; 4. Pollution prevention or environmental cleanup; 5. Renewable energy production.
POTENTIA L CORE GREEN-RELATED ACTIVITIES:
•
Producing renewable energy, renewable energy parts and equipment, or supplying related
products or services, conducting research and development or providing consulting assistance (solar, wind, hydro, geothermal heat, biomass).
•
Increasing energy efficiency (insulation, retrofitting, green building design, energy demand
reduction, production of energy efficient household appliances , engineering, consulting or
research services
•
Clean transportation and fuels (advanced batteries, fuel cells, electric and hybrid vehicles,
alternative fuels, public transit, activities related to meeting fuel efficiency standards ).
•
Agriculture and natural resource conservation (no till conservation tillage, organic farming,
community supported agriculture, methane capture in animal and/or food waste management, planting trees or grasses, forest and land management, water conservation, environmental consulting services, environment, conservation, and wildlife organizations).
•
Pollution prevention and environmental cleanup (controlling industrial and commercial
emissions, water treatment, recycling center operation, waste treatment, environmental
remediation, brownfield redevelopment, hazardous waste cleanup, wetlands restoration).
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Green Economy is defined in Minnesota Statute Section 116J.437 as follows: "
[G]reen economy" means products, processes, methods, technologies, or services intended to do
one or more of the following:
(1) increase the use of energy from renewable sources, including through achieving the renewable
energy standard established in section 216B.1691;
(2) (2) achieve the statewide energy -savings goal established in section 216B.2401, including
energy savings achieved by the conservation investment program under section 216B.241;
(3) (3) achieve the greenhouse gas emission reduction goals of section 216H.02, subdivision 1,
including through reduction of greenhouse gas emissions, as defined in section 216H.01, subdivision 2, or mitigation of the greenhouse gas emissions through, but not limited to, carbon
capture, storage, or sequestration;
(4) (4) monitor, protect, restore, and preserve the quality of surface waters, including actions to
further the purposes of the Clean Water Legacy Act as provided in section 114D.10, subdivision 1; or
(5) (5) expand the use of biofuels, including by expanding the feasibility or reducing the cost of
producing biofuels or the types of equipment, machinery, and vehicles that can use biofuels,
including activities to achieve the biofuels 25 by 2025 initiative in sections 41A.10, subdivision
2, and 41A.11.
For the purpose of clause (3), "green economy" includes strategies that reduce carbon emissions,
such as utilizing existing buildings and other infrastructure, and utilizing mass transit or otherwise
reducing commuting for employees.

Environmental Conservation includes industries related to conservation of energy, air, water and
land including air emissions control, monitoring and compliance, water treatment, water conservation, wastewater treatment, land management (including prairie), natural pesticides, aqua culture,
local/ organic farms.

Green Services are industries and occupations that are providing a range of services that help
business and individual consumers use green products and technologies, and are building energy
infrastructure and occupations related to energy efficiency, farming, and recycling and waste management.

Renewable Energy includes industries related to the production of energy from natural resources
such as solar, wind, hydropower, geothermal, biomass and biofuels such as ethanol, cellulosic ethanol and biodiesel, recovering and using waste heat, utilizing biomass (animal waste, crop waste etc)
for energy including cogeneration.

NAICS
SOC
codes
code
Author and Organization
Definitions of “Green Industries” and “Green Jobs”
list
list
Link to Source
Green jobs are the employment and entrepreneurial opportunities that are part of the green econ- Y
Minnesota
Y
http://www.mngreenjobs.com/
omy, as defined in Minnesota statute 116.437J1, including the four industry sectors of green prodhttp://www.mngreenjobs.com/site
Governor’s Green Jobs
s/default/files/downloads/Task%2
ucts, renewable energy, green services and environmental conservation. Minnesota’s green jobs
Task Force
policies, strategies and investments need to lead to high quality jobs with good wages and benefits,
0Force%20Green%20Jobs%20D
(Definition)
efinition%20on%20letterhead_0.
meeting current wage and labor laws.
pdf
Minnesota Department of Green Products are industries related to the manufacture of products that reduce environmental
Employment and Economic impact and improve use of resources such as energy efficiency, water conservation and use of enviDevelopment (green sur- ronmentally preferred materials; used in one of the following four areas:
vey)
•
Building
•
Transport
•
Consumer Products
•
Industrial Products

Appendix B

Tennessee Department of
Labor and Workforce Development’s Employment
Security Division

Pennsylvania
Tennessee Governor’s Energy Task Force

Oregon Employment Department Workforce and
Economic Research

Author and Organization
New York Lieutenant Governor’s Renewable Energy
Task Force
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Energy generation from renewable sources
o Biofuels
o Wind Energy
o Solar Energy
o Geothermal Energy
•
Energy efficiency
o Green Building
Green jobs have been defined as family-supporting jobs that contribute significantly to preserving or
enhancing environmental quality. They reside primarily in sectors that compose the clean energy
economy – efficiency, renewables, alternative transportation, and fuels.
A more complete definition has been developed by the United Nations Environment Program.
Green jobs are defined as follows:
“…positions in agriculture, manufacturing, R and D, administrative, and service activities aimed at
alleviating the myriad environmental threats faced by humanity. Specifically, but not exclusively, this
includes jobs that help to protect and restore ecosystems and biodiversity, reduce energy consumption, decarbonizes the economy, and minimize or altogether avoid the generation of all forms of
waste and pollution.”

•

NAICS
SOC
codes
code
Definitions of “Green Industries” and “Green Jobs”
list
list
Renewable Fuels: focusing on corn-based and cellulosic ethanol, biodiesel, butanol, liquefied bio- N
N
gas, hydrogen, and electric-based transportation;
Energy Efficiency: focusing on electric, natural gas and oil efficiency (vehicle as well as building);
Renewable Electricity Central Generation: addressing generation facilities selling into the wholesale electricity market, with specific focus on wind, sustainably produced biomass, hydropower, and
tidal power; and,
Renewable Electricity Distributed Generation: focusing on “customer-side” applications of solar
photovoltaic, solar thermal, sustainable biomass, anaerobic digesters, geothermal, small wind,
small hydro (including kinetic power), and fuel cells.
A green job is one that provides a service or produces a product in any of the following categories: Y
N
•
Increasing energy efficiency
•
Producing renewable energy
•
Preventing, reducing, or mitigating environmental degradation
•
Cleaning up and restoring the natural environment
•
Providing education, consulting, policy promotion, accreditation, trading and offsets, or
similar services supporting categories 1-4.
Subsector of Energy Industry Cluster
Y
Y
Energy efficiency and conservation, use of alternative fuels and renewable energy sources and the Y
Y
development of clean-energy technology.

e-mail to green workgroup
http://www.state.tn.us/ecd/energy
policy.htm http://www.state.tn.us/
laborwfd/Publications/
EmploymentSec urity/
GrowingGreenInTN2008.pdf

http://www.qualityinfo.org/pubs/si
ngle/green_energy.pdf survey

Link to Source
http://www.ny.gov/governor/press /
lt_RETF_Report.pdf

Washington Employment
Security Department/ Department of Ecology

Author and Organization
Texas Workforce Commission Marc Anderberg, Director of Applied Research,
Labor Market and Career
Decision Making Division
“Green Collar Workers and
Other Mythical Creatures”
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Using an outcomes-based approach, green collar jobs would be arrayed along several dimensions
based on quantitative measure (or good faith estimates) of their impact on energy use, emissions
and consumption of products distilled from imported oil.
An industry-based definition of green collar jobs would include, but be not limited to, those in:
•
Alternative Energy - wind, wave/tide, solar, hydroelectric, geothermal, nuclear, coal gasification/liquefaction, hydrogen and carbon capture & sequestration.
•
Construction - residential and commercial plus remodeling, inspecting and appraising.
•
Building Material Manufacturing - e.g., high R-factor insulation, low -e rated glass.
•
Component Remanufacture - materials rework, parts recycling and refurbishing
•
Air-Conditioning, Heating & Ventilation and Refrigeration Equipment Manufacturers.
•
Agriculture - e.g., grain production and biomass horticulture.
•
Automobile and Transportation Manufacturing (e.g., including: aircraft/airframe manufacturing such as Boeing whose new 787 Dreamliner will have more fuel-efficient jet engines
and an airframe made from light weight composites; and Air Craft Engine Manufacturers
such as GE which is working with Boeing on the GERnx project to produce jet engines
that will work on alternative fuels such as alcohol, bio-butanol and biodiesel mixes.)
•
Government agencies and NGOs which advocate for, plan, monitor and enforce regulations aimed at conserving energy and/or reducing emissions.
The legislature has directed the Employment Security Department to conduct this survey to deter- Y
mine the number of jobs that directly support environmental protection and clean energy goals. The
survey covers firms that produce any goods or provide services that support any of the following
four core areas and goals:
•
Increasing energy efficiency
•
Producing renewable energy
•
Preventing and reducing environmental pollution
•
Providing mitigation or clean-up of environmental pollution
The green economy is rooted in the development and use of products and services that promote
environmental protection, energy independence, and economic development.
Environmental protection includes the prevention and reduction of environmental pollution, as
well as efforts to mitigate environmental pollution. For example, conservation and recycling.
Energy independence includes the development and use of energy efficiency, renewable energy,
and smart energy products and services.

Definitions of “Green Industries” and “Green Jobs”
Disclaimer: All the views and opinions in “GREEN COLLAR WORKERS And Other Mythical Crea- N
tures ” are solely those of the principle author, Marc Anderberg. They do not constitute the official
position of the Texas Workforce Commission or the State of Texas.

NAICS
codes
list

Y

N

SOC
code
list

http://www.workforceexplorer.co
m/admin/uploadedPublications/9
463_Green_Jobs_Report_2008_
WEXVersion.pdf http://
www.ecy.wa.gov/climatech ange/
GreenEconomy.htm

Link to Source
http://www.lmci.state.tx.us/share
d/PDFs/Green_Collar_Workers2.
pdf http://
www.labormarketinfo.edd.c a.gov/
contentpub/GreenDigest/T XGreen-Collar-Workers.pdf

NAICS
codes
list
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Energy Independence Act Green Jobs – energy efficiency, renewable energy, and the reduction of emissions of greenhouse N
of 2007, Title X – Green
gases.
Jobs 110th Congress, H. R.
6 Cosponsored by Labor
Energy efficiency and renewable energy industries include:
Secretary Solis
•
the energy -efficient building, construction, and retrofits industries;
•
the renewable electric power industry;
•
the energy efficient and advanced drive train vehicle industry;
•
the biofuels industry;
•
the deconstruction and materials use industries;
•
the energy efficiency assessment industry serving the residential, commercial, or industrial
sectors;
•
manufacturers that produce sustainable products using environmentally sustainable processes and materials.
‘‘Renewable energy’’ means electric energy generated from solar, wind, biomass, landfill gas,
ocean (including tidal, wave, current, and thermal), geothermal, municipal solid waste, livestock
methane, or new hydroelectric generation capacity achieved from increased efficiency or additions
of new capacity at an existing hydroelectric project or electricity generated from hydrogen, other
than hydrogen produced from a fossil fuel, that is produced from a renewable energy source..(The
term ‘renewable energy’ has the meaning given such term in section 203(b)(2) of the Energy Policy
Act of 2005 (Public Law 109–58).)
O*NET Greening of the
Green economy is economic activity related to reducing the use of fossil fuels, decreasing pollution
World of Work Phil Lewis, and greenhouse gas emissions, increasing the efficiency of energy usage, recycling materials, and
David Rivkin
developing and adopting renewable sources of energy.
The Vice President’s Mid- Used UN Definition and added characteristics of green jobs:
dle Class Task Force
•
Green jobs involve some task associated with improving the environment, including reducing carbon emissions and creating and/or using energy more efficiently;
•
Green jobs should be good jobs that provide a sustainable family wage, health and retirement benefits, and decent working conditions;
•
Green jobs should be available to diverse workers from across the spectrum of race, gender, and ethnicity.

Author and Organization
Definitions of “Green Industries” and “Green Jobs”
Green jobs are those in the primary industries of a green economy that promote environmental proWashingtion, continued
tection and energy independence.
Clean energy is the largest element of the green economy. Clean energy industries include:
•
Energy efficiency - Energy efficiency is by far the largest element of the clean energy sector. The Environmental & Energy Study Institute (EESI) reported gross revenues over $900
billion and 8 million jobs created in 2006. Their study includes manufacturing, recycling and
construction. In Washington the energy efficiency industry employed more than 4,000 people in almost 200 companies.
•
Renewable energy - Renewable energy includes hydroelectricity, biomass, biofuels, geothermal, wind, and solar. According to the U.S. Energy Information Administration, in 2006
renewable energies produced about six percent of total U.S. energy. The industry grossed
revenues of $40 billion and created nearly half a million jobs.
•
Smart energy - Smart energy takes advantage of digital technology, electronics and
"intelligence" when generating, distributing, and consuming electricity.
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http://thomas.loc.gov/cgibin/
query/D?c110:8:./temp/~c110
FtKt05::

http://www.whitehouse.gov/asset
s/documents/mctf_one_staff_
rep ort.pdf
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Prepared by: Florida Agency for Workforce Innovation, Labor Market Statistics Center, May 2009

Author and Organization
Definitions of “Green Industries” and “Green Jobs”
EPA Clean Energy Work- Clean energy (CE) jobs are a subset of green jobs related to: energy efficiency (EE) renewable
force Development: Grow- energy (RE) clean combined heat and power (CHP)
ing Green Jobs to Achieve
Climate and Energy Goals

Appendix B
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list
list
Link to Source
N
N
http://www.epa.gov/cleanenergy/
energy-programs/state-andlocal/
state-forum.html#twoa

Appendix C
Summaries of Green Bills Passed by the Hawaii Legislature in 2009
House Bill 1464: Includes five policies aimed at increasing clean-energy use and development, and encourages energy efficiency in
the state. It also increases the required amounts of clean energy that Hawaiian Electric Co. sells over the next 20 years.
Senate Bill 464: Changes the state’s tax credits for investing in renewable energy technologies that include photovoltaic and windenergy systems. It reduces the amount of the tax credits, but should make them more widely available to businesses and
homeowners using them to offset any income tax owed.
Senate Bill 1202: Establishes incentives for investing in electric vehicles and the infrastructure needed to support green cars in
Hawaii.
Senate Bill 1338: Permits homeowners to hang clotheslines. It prevents or overrides homeowners associations from restricting the
lines.
The governor has 45 days from the close of the legislative session to sign or veto the bills, or they will become law without her
signature. The pivotal deadline is July 15 this year.
The two energy bills that have been signed into law, thus far, altered existing laws. These are:
House Bill 1270: Aims to encourage large-scale renewable energy projects by deleting a provision in a law that capped the price
the electric utility paid to a so-called independent power producer. The former cap was 100 percent of the cost that the utility avoided
by purchasing the electrical energy rather than producing it.
Senate Bill 1260: Addresses a loophole that existed in the state’s air pollution laws, which allowed large polluters like power plants
and refineries to avoid paying per-ton penalties on excessive emissions.
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Appendix D
Hawaii's Green Core Sectors
Hawaii's Green Workforce are employed in occupations or industries that provide products and/or services for expanding clean/renewable energy
production, increasing energy efficiency, reducing greenhouse gas emissions, waste and pollution, and conserving water and other natural resources.
Green Core Sector

Energy Efficiency
To reduce and
manage our energy
demand

Description

Sub sectors

Potential Industries (NAICS)

Selected Occupations (SOC)

Energy Efficiency
helps reduce the
amount of energy
used, whether to
run a
manufacturing plant
or heat and cool an
office building or
home. Expanding
the use of clean,
renewable energy
sources will take
time, so improved
energy efficiency
helps reduce use of
fossil fuels in the
short term and use
less energy - from
both fossil fuels
and renewable
sources - in the
long term.

Energy Efficiency:
Machinery, Energy
conservation
consultant, Energy
conservation
software, Energy
conservation
products, Glass,
Lighting, Meters
and measuring
devices, Energy
research and Solar
appliances and
devices

2361 - Residential Building Construction
2362 - Nonresidential Building Construction
2371 - Utility System Construction
2379 - Other Heavy Construction
2381 - Building Foundation and Exterior Contractors
2382 - Building Equipment Contractors
2383 - Building Finishing Contractors
2389 - Other Specialty Trade Contractors
3331 - Agriculture, Construction & Mining Machinery Mfg.
3332 - Industrial Machinery Manufacturing
3333 - Commercial &Service Industry Machinery Mfg.
3334 - Ventilation, Heating, Air-Conditioning and
Commercial Refrigeration Equipment
Manufacturing
3336 - Engine, Turbine &Power Transmission Equipment
Mfg.
3339 - Other General Purpose Machinery Manufacturing
3341 - Computer and Peripheral Equipment Manufacturing
3342 - Communications Equipment Manufacturing
3343 - Audio and Video Equipment Manufacturing
3344 - Semiconductor &Other Electronic Component Mfg.
3345 - Navigational, Measuring, Electromedical, and
Control Instruments Manufacturing
3351 - Electric Lighting Equipment Manufacturing
3352 - Household Appliance Manufacturing
3353 - Electrical Equipment Manufacturing
3359 - Other Electrical Equipment and Component Mfg.
3361 - Motor Vehicle Manufacturing
3363 - Motor Vehicle Parts Manufacturing
3364 - Aerospace Product and Parts Manufacturing
3366 - Ship and Boat Building
3369 - Other Transportation Equipment Manufacturing
3391 - Medical Equipment and Supplies Manufacturing
5413 - Architectural and Engineering Services
5414 - Specialized design Services
5416 - Management and Technical Consulting
5417 - Scientific Research & Development Services

11-9021 - Construction Managers
15-1000 - Computer Specialist
17-1011 - Architects, Except Landscape &
Naval
17-2000 - Engineers
17-2051 - Civil Engineers
17-2071 - Electrical Engineers
17-3000 - Drafters, Engineering, & Mapping
Technicians
17-3011 - Architectural & Civil Drafters
19-3051 - Urban & Regional Planners
47-2031 - Carpenters
47-2061 - Construction Laborers
47-2111 - Electricians
47-2141 - Painters, Construction &
47-2152 - Plumbers, Pipefitters, & Steamfitters
47-2181 - Roofers
47-2211 - Sheet Metal Workers
47-3012 - Helpers, Carpenters
47-3013 - Electrician Helpers
47-4011 - Construction & Building Inspectors
49-9051 - Electrical Power-Line Installers &
Repairers
51-4000 - Metal Workers & Plastic Workers
51-8013 - Power Plant Operators
51-8093 - Petroleum Pump System Operators,
Refinery Operators, & Gaugers
53-3032 - Truck Drivers. Heavy & TractorTrailer
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Appendix D
Hawaii's Green Core Sectors
Green Core Sector

Clean/Renewable
Energy
To build sustainable
energy for the future

Description

Sub sectors

The
Clean/Renewable
Energy sector
transmit and store
clean, renewable
power from solar,
wind, low-impact
hydro, hydrogen
fuel cells, marine
and tidal,
geothermal and
small-scale
biopower energy
sources. This
category’s jobs,
businesses and
investments meet a
stringent set of
requirements.
Clean energy must
have a positive net
energy yield,
reduce greenhouse
gas emissions
compared with
other sources of
energy, and be
produced and
distributed in a
sustainable and
safe manner.

Energy Generation:
Energy consulting,
Energy
management,
Biomass,
Geothermal,
Hydro, Marine and
tidal, Multiple,
Research and
testing, Solar, Cogeneration,
Acessary
equipment and
controls, and Wind
Energy
Transmission:
Cable and
equipment,
Services, and
Transmission
(sensors and
controls, Smart
Grid)
Energy Storage:
Advanced
batteries, Battery
components and
accessories, Fuel
cells, Hybrid
systems, and
Uninterruptible
power supply

Potential Industries (NAICS)
2211 - Electric Power Generation, Transmission and
Distribution
2213 - Water, Sewage and Other
2371 - Utility System Construction
2379 - Other Heavy Construction
3359 - Other Electrical Equipment and Component
Manufacturing
5413 - Architectural, Engineering, & Related Services
5414 - Specialized Design Services
5416 - Management and Technical Consulting
5417 - Scientific Research & Development Services
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Selected Occupations (SOC)
11-9021 - Construction Managers
19-2031 - Chemists
45-2000 - Agricultural Workers
45-2011 - Agricultural Inspectors
47-2111 - Electricians
47-2152 - Plumbers, Pipefitters, & Steamfitters
47-2211 - Sheet Metal Workers
47-2221 - Structural Iron & Steel
47-3013 - Electrician Helpers
49-2094 - Electrical & Electronics Repairers,
Commercial & Industrial Equipment
49-9021 - Heating, Air Conditioning &
Refrigeration Mechanics & Installers
49-9051 - Electrical Power-Line Installers &
Repairers
51-4121 - Welders, Cutters, Solderers, &
Brazers
51-8013 - Power Plant Operators
53-7062 - Laborers & Freight, Stock, &
Material Movers, Hand

Appendix D
Hawaii's Green Core Sectors
Green Core Sector

Conservation and
Pollution Mitigation
To recycle and
remediate waste

Description
The Conservation
and Pollution
Mitigation sector
involves the
management of
water and other
natural resources
more effectively
and to mitigate
emissions of
greenhouse gases
and other
pollutants that
result from the
continued use of
fossil fuels. Also
included are efforts
to recycle materials
used in production
processes, which
can save energy.

Sub sectors
Air and
Environment:
Emissions
monitoring and
control,
Environmental
consulting,
Environmental
remediation,
Cleanup/Safety
Recycling and
Waste: Recycling
and Waste
treatment

Potential Industries (NAICS)
2213 - Water, Sewage and Other
3222 - Converted Paper Product Manufacturing
5413 - Architectural and Engineering Services
5414 - Specialized Design Services
5416 - Management, Scientific, & Technical Consulting
Services
5417 - Scientific Research & Development
5617 - Services to Buildings and Dwellings
5621 - Waste Collection
5622 - Waste Treatment & Disposal
5629 - Remediation & Other Waste Management
Services
8133 - Social Advocacy Organizations

Water and
Wastewater:
Consulting,
Pumps, Research
and Training,
Water
conservation, and
Water and
wastewater
treatment
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Selected Occupations (SOC)
15-1000 - Computer Specialists
49-3031 - Bus & Truck Mechanics & Diesel
Engine Specialists
53-3032 - Truck Drivers, Heavy & TractorTrailer
53-7000 - Material Moving Workers
53-7062 - Laborers & Freight, Stock, &
Material Movers, Hand
53-7081 - Refuse & Recyclable Material
Collectors

Appendix D
Hawaii's Green Core Sectors
Green Core Sector

Description

Sub sectors
Transportation:
Alternative fuels,
Logistics, and Motor
vehicles and
equipment

Environmentally
Friendly Production

Environmentally
Friendly Production
sector mitigates the
harmful
environmental
impacts of existing
products and
develops and
supplies alternatives
that require less
energy and emit
fewer greenhouse
gases.
Environmentally
friendly production
comprises six areas:
transportation,
manufacturing,
construction,
agriculture, energy
production and
material.

To improve our
products and
processes

Manufacturing/Indust
rial: Advanced
packaging, Industrial
surface cleaning,
Process
management,
Monitoring and
control Isensors,
software, systems)
Construction:
Building materials,
Design and
construction, Site
management and
Real estate and
development
Agriculture:
Aquaculture, Land
management,
Supplies and
materials, and
Agribusiness
consultant
Energy Production:
Biofuels
Materials: Bio,
Chemical, Nano, and
Other (adhesives,
ceramics, electro
textiles)

Potential Industries (NAICS)
1125 – Aquaculture
2361 - Residential Building Construction
2362 - Nonresidential Building Construction
2371 - Utility System Construction
2379 - Other Heavy Construction
2381 - Building Foundation and Exterior Contractors
2382 - Building Equipment Contractors
2383 - Building Finishing Contractors
2389 - Other Specialty Trade Contractors
3222 - Converted Paper Product Manufacturing
3251 - Basic Chemical Manufacturing
3252 - Resin, Synthetic Rubber, and Artificial, Synthetic Fibers
and Filaments Manufacturing
3253 - Pesticide, Fertilizer and Other Ag Chemical Mfg.
3255 - Paint, Coating and Adhesive Manufacturing
3256 - Soap, Cleaning Compound and Toilet Preparation Mfg.
3259 - Other Chemical Product and Preparation Mfg.
3261 - Plastics Product Manufacturing
3262 - Rubber Product Manufacturing
3271 - Clay Product and Refactory Manufacturing
3272 - Glass and Glass Product Manufacturing
3323 - Architectural and Structural Metals Manufacturing
3324 - Boiler, Tank and Shipping Container Manufacturing
3329 - Other Fabricated Metal Product Manufacturing
3331 - Agriculture, Construction and Mining Machinery Mfg.
3332 - Industrial Machinery Manufacturing
3333 - Commercial and Service Industry Machinery Mfg.
3334 - Ventilation, Heating, Air-Conditioning and Commercial
Refrigeration Equipment Manufacturing
3336 - Engine, Turbine & Power Transmission Equipment Mfg.
3339 - Other General Purpose Machinery Manufacturing
3341 - Computer and Peripheral Equipment Manufacturing
3342 - Communications Equipment Manufacturing
3343 - Audio and Video Equipment Manufacturing
3344 - Semiconductor and Other Electronic Component Mfg.
3345 - Navigational, Measuring, Electromedical, and Control
Instruments Manufacturing
3351 - Electric Lighting Equipment Manufacturing
3352 - Household Appliance Manufacturing
3353 - Electrical Equipment Manufacturing
3359 - Other Electrical Equipment and Component Mfg.
3361 - Motor Vehicle Manufacturing
3363 - Motor Vehicle Parts Manufacturing
3364 - Aerospace Product and Parts Manufacturing
3366 - Ship and Boat Building
3369 - Other Transportation Equipment Manufacturing
3391 - Medical Equipment and Supplies Manufacturing
5413 - Architectural and Engineering Services
5414 - Specialized Design Services
5416 - Management and Technical Consulting
5417 - Scientific Research & Development
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Selected Occupations (SOC)
11-9021 - Construction Managers
17-1011 - Architects, Except Landscape &
Naval
17-2051 - Civil Engineers
17-3011 - Architectural & Civil Drafters
19-3051 - Urban & Regional Planners
47-2031 - Carpenters
47-2061 - Construction Laborers
47-2111 - Electricians
47-2141 - Painters, Construction &
Maintenance
47-2152 - Plumbers, Pipefitters, &
Steamfitters
47-2181 - Roofers
47-2211 - Sheet Metal Workers
47-3012 - Helpers, Carpenters
47-3013 - Helpers, Electrician
47-4011 - Construction & Building
Inspectors
49-9051 - Electrical Power-Line Installers
& Repairers
53-3032 - Truck Drivers. Heavy & TractorTrailer

Appendix D
Hawaii's Green Core Sectors
Green Core Sector

Description
The Education,
Training and
Support sector
provides
specialized
services to the
other four Green
Core Sectors.

Education, Training
and Support
To help develop our
Green Workforce

Sub sectors

Potential Industries (NAICS)

Business Services:
Legal services,
Marketing/public
relations, Staffing
services, and
Green firm
business portal

5411 - Legal Services
5418 - Advertising, Public Relations, and Related
Services
5419 - Other Professional, Scientific and Technical
Services
6112 - Junior Colleges
6113 - Colleges, Universities and Professional Schools
6115 - Technical and Trade Schools
6116 - Other Schools and Instruction
6117 - Educational Support Services
8132 - Grantmaking and Giving Services
8133 - Social Advocacy Organizations
9211 - Executive, Legislative and Other General
Government
9221 - Justice, Public Order and Safety
9241 - Administration of Environmental Quality Programs
9261 - Administration of Economic Programs

Finance/Investmen
t: Project
financing, project
insurance, Venture
capital/private
equity, and
Emissions trading
and offsets
Research and
Advocacy:
Alternative fuels,
Geothermal, Public
education and job
training, Solar,
Wind, Energy
generation, Energy
storage, Green
building and
Transportation

Sources: "The Clean Energy Economy", The PEW Charitable Trusts, June 2009
Research & Statistics Office, Hawaii State Department of Labor & Industrial Relations, June 2009
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Selected Occupations (SOC)
11-9151 – Social and Community Service
Managers
21-1000 – Counselors, Social Workers, and
Other Community and Social
Service Specialists
21-1012 – Educational, Vocational, and
School Counselors
23-1011 – Lawyers
23-2011 – Paralegal and Legal Assistants
25-1021 – Computer Science Teachers,
Postsecondary
25-1042 – Biological Science Teachers,
Postsecondary
25-1194 – Vocational Education Teachers,
Postsecondary
27-1014 – Multi-Media Artists and Animators
27-1024 – Graphic Designers
27-3031 – Public Relations Specialists

Appendix E

Hawaii's Green-Collar Jobs
Employment and Wages for Selected Industries and Occupations, May 2008

Energy Efficiency
NAICS:
All Industries
SOC
Code

Occupational Title
Total

2382

2383

5417

Average Avg. Ann. Average Avg. Ann. Average Avg. Ann. Average Avg. Ann.
Emply.
Wages
Emply.
Wages
Emply.
Wages
Emply.
Wages

11-9021 Construction Managers

34,670
1,210

$94,910

15-1000 Computer Specialists

8,030

$64,270

350

17-2000 Engineers

4,890

$77,915

160

$79,047

680

$74,636

40

$85,094

40

$64,424

17-2071 Electrical Engineers

130

$107,081

17-3000 Drafters, Engineering, & Mapping Technicians

2,640

$52,083

47-2111 Electricians

2,700

$58,826

1,900

$60,377

47-2152 Plumbers, Pipefitters, & Steamfitters

$49,450

2,100

$50,984

1,270

47-2211 Sheet Metal Workers

630

$55,213

400

$59,334

47-3013 Electrician Helpers

470

$36,242

440

$36,066

330

$44,021

60

$29,567

49-9021 Heating, A/C, & Refrigeration Mechanics & Installers
51-4000 Metal Workers & Plastics Workers
51-8013 Power Plant Operators
51-8093 Petroleum Pump Systems Oper., Refinery Oper., & Gaugers
53-7062 Laborers & Freight, Stock, & Material Movers, Hand

770

$46,325

1,560

$48,337

300
160

$62,735
$56,167

8,530

$29,880

90

70

$74,147

$30,750

NAICS Energy/Green Industries with occupational employment and wage information: 2382 Building Equipment Contractors; 2383 Building Finishing
Contractors; 5417 Scientific Research & Development Services.
No data available for: NAICS 3272 Glass & Glass Production Manufacturing; NAICS 5414 Specialized Design Service.
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$76,049

Appendix E
Clean/Renewable Energy
NAICS:
All Industries
SOC Code Occupational Title
Total

Average
Emply.

Avg. Ann.
Wages

17,990
1,210

$94,910

2211
Average
Emply.

Avg. Ann.
Wages

11-9021

Construction Managers

19-2031

Chemist

180

$60,372

45-2000

Agricultural Workers

700

$28,308

45-2011

Agricultural Inspectors

100

$49,783

47-2111

Electricians

2,700

$58,826

47-2152

Plumbers, Pipefitters, & Steamfitters

2,100

$50,984

47-2221

Structural Iron & Steel Workers

360

$56,388

47-3013

Electrician Helpers

470

$36,242

49-2094

Electrical & Electronics Repairers, Comm. & Ind. Equip.

420

$63,395

49-9051

Electrical Power-Line Installers & Repairers

280

$68,431

210

$69,822

51-4121

Welders, Cutters, Solderers, & Brazers

640

$51,381

30

$71,925

51-8013

Power Plant Operators

300

$62,735

270

$63,922

53-7062

Laborers & Freight, Stock, & Material Movers, Hand

8,530

$29,880

n/a

$45,757

60

$68,121

2371

5413

Average
Emply.

Avg. Ann.
Wages

Average
Emply.

Avg. Ann.
Wages

20

$113,375

20

$99,424

30

$53,444

100

$61,741

80

$56,327

20

$74,031

NAICS Energy/Green Industries with occupational employment and wage information: 2211 Electric Power Generation, Transmission and Distribution; 2371 Utility System
Construction; 5413 Architectural, Engineering, and Related Services.
No data available for: NAICS 3211 Sawmills and Wood Preservations; NAICS 5417 Scientific Research & Development Services.

Conservation and Pollution Mitigation
NAICS
All Industries
SOC Code Occupational Title
Total

5416

Average
Emply.

Avg. Ann.
Wages

Average
Emply.

Avg. Ann.
Wages

37,810
8,030

$64,270

140

$60,423

700

$46,883

5621
Average
Emply.

Avg. Ann.
Wages

15-1000

Computer Specialists

49-3031

Bus & Truck Mechanics & Diesel Engine Specialists

n/a

$39,833

53-3032

Truck Drivers, Heavy & Tractor-Trailer

3,880

$41,351

n/a

$37,356

53-7000

Material Moving Workers

16,100

$28,893

180

$29,240

53-7062

Laborers & Freight, Stock, & Material Movers, Hand

8,530

$29,880

5622

5629

Average
Emply.

Avg. Ann.
Wages

Average Avg. Ann.
Emply.
Wages

70

$41,142

n/a

$30,703

n/a

$30,262

80

$26,317

30

$28,947

53-7081 Refuse & Recyclable Material Collectors
570
$34,881
150
$30,409
NAICS Energy/Green Industries with occupational employment and wage information: 5416 Management, Scientific, and Technical Consulting Services; 5621 Waste Collection; 5622 Waste Treatment
and Disposal; 5629 Remediation and Other Waste Management Services.
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Appendix E
Environmentally Friendly Productions
NAICS
All Industries
SOC Code

Occupational Title
Total

11-9021

Construction Managers

17-1011

Architects, Except Landscape & Naval

17-2051

Civil Engineers

17-3011

Architectural & Civil Drafters

Average Emply.

2361

2362

Avg. Ann. Wages

Average Emply.

Avg. Ann. Wages

Average Emply.

Avg. Ann. Wages

31,520
1,210

$94,910

230

$87,008

320

$100,679

620

$69,752

n/a

$77,202

1,740

$75,270

30

$78,295

230

$71,022

790

$45,968

n/a

$50,666

19-3051

Urban & Regional Planners

360

$63,544

47-2031

Carpenters

7,060

$62,431

2,660

$59,550

1,590

$70,284

47-2061

Construction Laborers

5,800

$46,708

650

$39,544

1,120

$54,461

47-2111

Electricians

2,700

$58,826

30

$70,014

47-2141

Painters, Construction & Maintenance

1,910

$50,487

130

$48,186

70

$49,289

47-2152

Plumbers, Pipefitters, & Steamfitters

2,100

$50,984

47-2181

Roofers

780

$47,647

47-2211

Sheet Metal Workers

630

$55,213

10

$55,913

47-3012

Helpers, Carpenters

510

$38,777

200

$38,944

200

$39,245

47-3013

Helpers, Electricians

470

$36,242

47-4011

Construction & Building Inspectors

680

$55,538

90

$62,670

49-9051

Electrical Power-Line Installers & Repairers

280

$68,341

53-3032
Truck Drivers, Heavy & Tractor-Trailer
3,880
$41,351
20
NAICS Energy/Green Industries with occupational employment and wage information: 2361 Residential Building Construction; 2362 Nonresidential Building Construction.
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$54,120

Appendix E
Education, Training, and Support
NAICS:
All Industries
SOC
Code

Occupational Title
Total

5411

5418

6113

6115

8133

Average Avg. Ann. Average Avg. Ann. Average Avg. Ann. Average Avg. Ann. Average Avg. Ann. Average Avg. Ann.
Emply.
Wages
Emply.
Wages
Emply.
Wages
Emply.
Wages
Emply.
Wages
Emply.
Wages

11-9151 Social and Community Service Managers
21-1000 Counselors, Social Wrkrs., & Other Comm. & Soc. Svc. Spec.

17,910
660
9,060

$63,365
$46,306

21-1012 Educational, Vocational, and School Counselors

1,370

$53,636

23-1011 Lawyers

2,190

$95,185

1,440

$100,549

23-2011 Paralegal and Legal Assistants

890

$48,126

710

$47,283

25-1021 Computer Science Teachers, Postsecondary

110

$70,004

100

25-1042 Biological Science Teachers, Postsecondary

550

$93,546

550

$77,968
$93,645

25-1194 Vocational Education Teachers, Postsecondary

990

$52,253

740

$54,524

27-1014 Multi-Media Artists and Animators

n/a

$53,108

30

260

$49,736

260

$49,898

140

n/a
110

$60,720
$35,157

n/a

$44,901

$45,275

$46,111

27-1024 Graphic Designers
570
$46,116
30
$36,402
27-3031 Public Relations Specialists
1,520
$53,187
90
$66,970
100
$52,542
n/a
$39,876
NAICS Energy/Green Industries with occupational employment and wage information: 5411 Legal Services; 5418 Advertising and Related Services; 6113 Colleges, Universities, and Professional
Schools; 6115 Technical and Trade Schools; 8133 Social Advocacy Organizations.
SOC - Standard Occupational Classification code
NAICS - North American Industries Classification System
All Industries - All NAICS industries, including those listed here as energy/green industries. All Industries are provided for employment and wage comparisons.
n/a is data not available due to confidentiality or a high relative standard error (rse).
Source: Bureau of Labor Statistics, U.S. Department of Labor, Occupational Employment Statistics (OES) survey, and the Estimate Delivery System (EDS), May 2008.
Prepared by the Research and Statistics Office, Hawaii State Department of Labor & Industrial Relations, June 2009.
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Appendix F
Potential Natural Resource Occupations
(Invasive Species Eradication Workers)
By Employment and Wages, May 2008
NAICS

All Industries

SOC Code

Occupational Title
Total

17-2081 Environmental Engineers

Average
Emply.
11,270
170

Average
Annual
Wages

5617
Federal
State
Average
Average
Average
Annual
Average Annual Average Annual Average
Wages
Emply. Wages Emply. Wages Emply.

$84,980

100

$85,273

19-1013 Soil and Plant Scientists

70

$65,665

20

$79,004

20

$53,725

19-1022 Microbiologists

90

$56,709

n/a

$71,715

40

$55,159

19-1023 Zoologists and Wildlife Biologists

180

$63,214

60

$79,055

70

$57,584

19-1031 Conservation Scientists

90

$67,694

50

$76,571

30

$52,989

19-1032 Foresters

20

$58,247

n/a

$71,824

20

$57,505

19-2031 Chemists

180

$60,372

40

$79,192

30

$53,643

19-2041 Environmental Scientists and Specialists, Including Health

720

$65,866

80

$70,234

210

$54,573

19-4021 Biological Technicians

580

$33,086

500

$32,325

80

$38,308

19-4031 Chemical Technicians

80

$52,314

n/a

$45,867

19-4091 Environmental Science & Protection Technicians, Inclu. Health

170

$45,288

n/a

$43,742

90

$45,161

19-4093 Forest and Conservation Technicians

100

$35,856

20

$33,379

70

$36,970

37-2021 Pest Control Workers

460

$35,685

380

$34,477

40

$48,018

30

$32,279

7,870

$28,915

2,630

$28,902

n/a

$45,768

170

$32,452

37-3012 Pesticide Handlers, Sprayers, and Applicators, Vegetation

80

$31,964

40

$28,390

n/a

$29,324

45-2092 Farmworkers and Laborers, Crop, Nursery, and Greenhouse

410

$23,956

10

$36,397

45-4011 Forest and Conservation Workers

n/a

$32,388

60

$34,374

37-3011 Landscaping and Groundskeeping Workers

SOC - Standard Occupational Classification code
NAICS - North American Industries Classification System
All Industries - All NAICS industries, including those listed here, are provided for employment and wage comparisons.
5617-Services To Buildings and Dwellings
Data not available for NAICS 1151 Support Activities For Crop Production and NAICS 1153 Pest Control Services, Forestry due to small employment, therefore confidential.
n/a is data not available due to confidentiality or a high relative standard error (rse).
Source: Bureau of Labor Statistics, U.S. Department of Labor, Occupational Employment Statistics (OES) survey, and the Estimate Delivery System (EDS), May 2008.
Prepared by the Research and Statistics Office, Hawaii State Department of Labor & Industrial Relations, June 2009.
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Appendix G
1. Hawaii's Green-Collar Jobs by Job Openings and Education/Training, 2008-2010
Avg. Ann.
Total Job
Openings,
2008-2010

SOC
Code

Occupation Title

11-9021
11-9151
15-1000
17-1011
17-2000
17-2051
17-2071
17-2081

Construction Managers
Social and Community Service Managers
Computer Specialists
Architects, Except Landscape & Naval
Engineers
Civil Engineers
Electrical Engineers
Environmental Engineers

17-3000

Drafters, Engineering, & Mapping Technicians

60

17-3011
19-1013
19-1022
19-1023
19-1031
19-1032
19-2031
19-2041
19-3051
19-4021
19-4031
19-4091
19-4093

Architectural & Civil Drafters
Soil & Plant Scientists
Microbiologists
Zoologists and Wildlife Biologists
Conservation Scientists
Foresters
Chemist
Environmental Scientists and Specialists, Including Health
Urban & Regional Planners
Biological Technicians
Chemical Technicians
Environmental Science & Protection Technicians, incl. Health
Forest & Conservation Technicians

20
0
0
0
10
0
10
20
10
30
0
10
10

21-1000

Counselors, Social Workers & Other Comm. & Soc. Svc Spec.

260

21-1012
23-1011
23-2011
25-1021
25-1042
25-1194
27-1014
27-1024
27-3031

Educational, Vocational, & School Counselors
Lawyers
Paralegal and Legal Assistants
Computer Science Teachers, Postsecondary
Biological Science Teachers, Postsecondary
Vocational Education Teachers, Postsecondary
Multi-Media Artists and Animators
Graphic Designers
Public Relations Specialists

40
50
10
10
20
30
N/A
20
10

40
20
230
10
130
50
20
10

68

Education/Training Requirement
Bachelor’s degree
Bachelor’s degree
Doctoral, Bachelor’s, or Associate’s degree
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree
Associate’s degree, Postsecondary vocational award, or Moderate-term
on-the-job training
Postsecondary vocational award
Bachelor’s degree
Doctoral degree
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree
Master’s degree
Master’s degree
Bachelor’s degree
Associate’s degree
Associate’s degree
Associate’s degree
Master’s degree, Bachelor’s degree, or Moderate-term on-the-job
training
Master’s degree
First-professional degree
Associate’s degree
Master’s degree
Doctoral degree
Bachelor’s or higher degree plus work experience
Bachelor’s degree
Bachelor’s degree
Bachelor’s degree

Appendix G
Avg. Ann.
Total Job
Openings,
2008-2010

SOC
Code

Occupation Title

37-2021
37-3011
37-3012

Pest Control Workers
Landscaping and Groundskeeping Workers
Pesticide Handlers, Sprayers, and Applicators, Vegetation

N/A
120
0

45-2000

Agricultural Workers

110

45-2011
45-2092
45-4011
47-2031
47-2061
47-2111
47-2141
47-2152
47-2181
47-2211
47-2221
47-3012
47-3013
47-4011
49-2094
49-3031
49-9021
49-9051

Agricultural Inspectors
Farmworkers and Laborers, Crop, Nursery, & Greenhouse
Forest & Conservation Workers
Carpenters
Construction Laborers
Electricians
Painters, Construction & Maintenance
Plumbers, Pipefitters, & Steamfitters
Roofers
Sheet Metal Workers
Structural Iron & Steel Workers
Helpers, Carpenters
Electrcian Helpers
Construction & Building Inspectors
Electrical & Electronics Repairers, Commer. & Indust. Equip.
Bus & Truck Mechanics & Diesel Engine Specialists
Heating, Air Conditioning, & Refrigeration Mechanics & Installers
Electrical Power-Line Installers & Repairers

0
90
N/A
120
40
80
60
50
20
20
10
10
10
10
20
20
20
10

51-4000

Metal Workers & Plastics Workers

30

51-4121
51-8013
51-8093
53-3032

Welders, Cutters, Solderers, & Brazers
Power Plant Operators
Petroleum Pump Systems Operators, Refinery Operators, & Gaugers
Truck Drivers, Heavy & Tractor-Trailer

20
10
10
70

53-7000

Material Moving Workers

470

53-7062
53-7081

Laborers & Freight, Stock, & Material Movers, Hand
Refuse & Recyclable Material Collectors

290
20

Education/Training Requirement
Moderate-term on-the-job training
Short-term on-the-job training
Moderate-term on-the-job training
Work experience in a related occupation or Short-term on-the-job
training
Work experience in a related occupation
Short-term on-the-job training
Moderate-term on-the-job training
Long-term on-the-job training
Moderate-term on-the-job training
Long-term on-the-job training
Moderate-term on-the-job training
Long-term on-the-job training
Moderate-term on-the-job training
Long-term on-the-job training
Long-term on-the-job training
Short-term on-the-job training
Short-term on-the-job training
Work experience in a related occupation
Postsecondary vocational award
Postsecondary vocational award
Long-term on-the-job training
Long-term on-the-job training
Postsecondary vocational award, Long-term on-the-job training, or
Moderate-term on-the-job training
Postsecondary vocational award
Long-term on-the-job training
Long-term on-the-job training
Moderate-term on-the-job training
Long-term on-the-job training, Moderate-term on-the-job training, or
Short-term on-the-job training
Short-term on-the-job training
Short-term on-the-job training

Note: List includes Invasive Species Eradication occupations. Average annual total job openings includes openings due to growth and replacement.
Source: Occupations use the SOC (Standard Occupational Classification) coding system. Average annual job openings are from the Short-Term Projections 2008-2010, DLIR R&S Office. Education
and training requirements are assigned by Bureau of Labor Statistics.
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Appendix G
2. Hawaii's Green-Collar Jobs by Training Programs and Completers
SOC
Code

11-9021

11-9151

Occupation Title

Construction Managers

Social and Community Service Managers

Training Program

Training Provider

Business Administration and
Management, General

UH Manoa, Argosy, Central Michigan,
Chaminade, Hawaii Pacific Univ., Maui CC,
Leeward CC, Univ. of Phoenix, UH West
Oahu, UH Hilo, Wayland Baptist Univ.

983

Honolulu CC

151

Remington College, Univ. of Phoenix

N/A

Business Administration and
Management, General

UH Manoa, Argosy, Central Michigan,
Chaminade, Hawaii Pacific Univ., Maui CC,
Leeward CC, Univ. of Phoenix, UH West
Oahu, UH Hilo, Wayland Baptist Univ.

983

Entrepreneurship/
Entrepreneurial Studies

Maui CC, UH Manoa

Construction Engineering
Technology/Technician
Operations Management and
Supervision

Human Services, General
Public Administration

15-1000

Computer Specialists (continued on next page)

Number of
Completers
2007

Computer and Information
Sciences and Support
Services, Other
Computer and Information
Sciences, General
Computer and Information
Systems Security
Computer Graphics
Computer Programming,
Specific Applications
Computer Programming,
Vendor Product Certification
Computer Programming/
Programmer, General
Computer Science
Computer Software
Engineering
Computer Systems
Networking and
Telecommunications
70

Honolulu CC, Maui CC, Hawaii CC, Hawaii
Pacific Univ., Univ. of Phoenix, Wayland
Baptist Univ.
Univ. of Phoenix, UH West Oahu, Central
Michigan, UH Manoa, UH Hilo
UH Manoa
BYU Hawaii, Maui CC, Chaminade, UH
Manoa, Applied Computer Training & Tech
Heald College, Hawaii Pacific Univ., Univ. of
Phoenix
Leeward CC
Kapiolani CC, New Horizons Computer
Training Centers of HI
Heald College
Leeward CC, Kapiolani CC
UH Manoa, Hawaii Pacific Univ.,
Chaminade, UH Hilo

0
77
55
9
18
2
0
N/A
7
27
103

Hawaii Pacific Univ., Univ., of Phoenix

1

Leeward CC, Honolulu CC, Remington
College

2

Appendix G
SOC
Code

Occupation Title

Training Program
Data Processing and Data
Processing Technology/
Technician
E-Commerce/Electronic
Commerce
Information Science/Studies

15-1000

Computer Specialists (continued from previous page)
Information Technology

17-1011

Architects, Except Landscape & Naval

17-2000

Engineers

17-2051

Civil Engineers

17-2071

Electrical Engineers

17-2081

Environmental Engineers

17-3000

17-3011

19-1013

Drafters, Engineering, & Mapping Technicians

Architectural & Civil Drafters

Soil & Plant Scientists

19-1022

Microbiologists

19-1023

Zoologists and Wildlife Biologists

Management Information
Systems, General
Web/Multimedia Management
and Webmaster
Architecture
Civil Engineering, General
Electrical, Electronics and
Communications Engineering
Mechanical Engineering
Ocean Engineering
Civil Engineering, General
Electrical, Electronics and
Communications Engineering
N/A
Architectural Drafting and
Architectural CAD/CADD
Construction Engineering
Technology/Technician
Electrical, Electronic and
Communications Engineering
Technology/Technician
Architectural Drafting and
Architectural CAD/CADD
Agronomy and Crop Science
Horticultural Science
Plant Protection and
Integrated Pest Management
Plant Sciences, General
Microbiology, General
Entomology
Zoology/Animal Biology

71

Training Provider

Number of
Completers
2007

Heald College, Kapiolani CC, Hawaii Pacific
Univ., Applied Computer Training & Tech

15

Maui CC, Kapiolani CC, Univ. of Phoenix

17

UH Manoa
Hawaii Pacific Univ., Maui CC, Honolulu
CC, BYU Hawaii, Hawaii CC, Univ. of
Phoenix
UH Manoa, Hawaii Pacific Univ., Univ., of
Phoenix

0
139
44

Hawaii Pacific Univ.

0

UH Manoa
UH Manoa

6
46

UH Manoa

58

UH Manoa
UH Manoa
UH Manoa

29
4
46

UH Manoa

58

N/A

N/A

Honolulu CC, Maui CC, Hawaii CC

22

Honolulu CC

151

Kauai CC, Heald College, Hawaii CC, Maui
CC

68

Honolulu CC, Maui CC, Hawaii CC

22

UH Manoa
UH Manoa

1
0

UH Manoa, UH Hilo
UH Manoa
UH Manoa
UH Manoa
UH Manoa

1
17
23
3
43

Appendix G
SOC
Code

19-1031

19-1032

Occupation Title

Conservation Scientists

Foresters

19-2031

Chemist

19-2041

Environmental Scientists and Specialists, incl. Health

19-3051

Urban & Regional Planners

19-4021
19-4031

Biological Technicians
Chemical Technicians

19-4091

Environmental Science & Protection Technicians, incl. Health

19-4093

21-1000

Forest & Conservation Technicians

Counselors, Social Workers & Other Comm. & Soc. Svc Spec.

Training Program
Forest Management/Forest
Resources Management
Natural Resources
Management and Policy
Natural Resources/
Conservation, General
Forest Management/Forest
Resources Management
Natural Resources
Management and Policy
Natural Resources/
Conservation, General
Chemistry, General
Environmental Science
Environmental Studies
City/Urban, Community and
Regional Planning
N/A
Food Science
Environmental Science
Environmental Studies
Forest Management/Forest
Resources Management
Natural Resources/
Conservation, General
Behavioral Sciences
Community Health Services/
Liaison/Counseling
Counselor Education/School
Counseling and Guidance
Services
Marriage and Family
Therapy/Counseling
Social Work

21-1012

Educational, Vocational, & School Counselors

Substance Abuse/Addiction
Counseling
Youth Services/Administration
Counselor Education/School
Counseling & Guidance Svcs.
72

Training Provider

Number of
Completers
2007

Hawaii CC

0

UH Manoa

15

UH Hilo

0

Hawaii CC

0

UH Manoa

15

UH Hilo

0

UH Manoa, UH Hilo
Hawaii Pacific Univ., UH Manoa
Chaminade, Hawaii Pacific Univ., UH West
Oahu

25
14

UH Manoa, Hawaii Pacific Univ.

17

N/A
UH Manoa, Maui CC
Hawaii Pacific Univ., UH Manoa
Chaminade, Hawaii Pacific Univ., UH West
Oahu

13

N/A
2
14
13

Hawaii CC

0

UH Hilo

0

Chaminade
Maui CC
UH Manoa
Argosy Univ., Univ. of Phoenix
UH Manoa, Hawaii Pacific Univ., BYU
Hawaii
Maui CC, Leeward CC, Hawaii CC, UH
West Oahu
Maui CC
UH Manoa

N/A
0
11
7
128
0
0
11

Appendix G
SOC
Code

Occupation Title

Training Program

Training Provider

23-1011
23-2011

Lawyers
Paralegal and Legal Assistants

Law
Legal Assistant/Paralegal
Computer and Information
Sciences, General
Computer Programming/
Programmer, General

UH Manoa
Kapiolani CC
BYU Hawaii, Maui CC, Chaminade, UH
Manoa, Applied Computer Training & Tech

25-1021

Computer Science Teachers, Postsecondary

Computer Science

25-1042

25-1194

27-1014

27-1024

27-3031

Biological Science Teachers, Postsecondary

Vocational Education Teachers, Postsecondary

Multi-Media Artists and Animators

Graphic Designers

Public Relations Specialists

37-2021

Pest Control Workers

37-3011

Landscaping and Groundskeeping Workers

Information Science/Studies
Biochemistry
Biology/Biological Sciences,
General
Biotechnology
Botany/Plant Biology
Cell/Cellular Biology and
Histology
Technology Teacher
Education/Industrial Arts
Teacher Educ.
Animation, Interactive Tech.,
Video Graphics & Spec.
Effects
Web Page, Digital/Multimedia
& Information Resources
Design
Commercial and Advertising
Art
Computer Graphics
Web Page, Digital/Multimedia
& Information Resources
Design
Communication Studies/
Speech Communication and
Rhetoric
Public Relations/Image
Management
N/A
Landscaping and
Groundskeeping
Turf and Turfgrass
Management

73

Leeward CC, Kapiolani CC
UH Manoa, Hawaii Pacific Univ.,
Chaminade, UH Hilo
UH Manoa
UH Manoa, BYU Hawaii
UH Manoa, Hawaii Pacific Univ.,
Chaminade, BYU Hawaii, UH Hilo
UH Manoa, Kapiolani CC
UH Manoa
UH Manoa
Honolulu CC, Wayland Baptist Univ.

Leeward CC, Hawaii CC

Number of
Completers
2007
122
27
18
27
103
0
1
147
4
13
4
N/A

0

UH Manoa, Kapiolani CC, Heald College,
Leeward CC

32

Honolulu CC

16

Leeward CC

0

UH Manoa, Kapiolani CC, Heald College,
Leeward CC
UH Manoa, Chaminade, Hawaii Pacific
Univ., Univ. of Phoenix, UH Hilo
Hawaii Pacific Univ.
N/A
Maui CC, Windward CC, Hawaii Job Corps
Center
Maui CC

32

224
21
N/A
N/A
0
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SOC
Code

37-3012

45-2000

Occupation Title

Pesticide Handlers, Sprayers, and Applicators, Vegetation

Agricultural Workers

45-2011

Agricultural Inspectors

45-2092

Farmworkers and Laborers, Crop, Nursery, & Greenhouse

45-4011

Forest & Conservation Workers

47-2031
47-2061
47-2111

Carpenters
Construction Laborers
Electricians

47-2141

Painters, Construction & Maintenance

47-2152
47-2181

Plumbers, Pipefitters, & Steamfitters
Roofers

47-2211

Sheet Metal Workers

47-2221
47-3012
47-3013
47-4011
49-2094

Structural Iron & Steel Workers
Helpers, Carpenters
Electrician Helpers
Construction & Building Inspectors
Electrical & Electronics Repairers, Comm. & Indust. Equip.

49-3031

Bus & Truck Mechanics & Diesel Engine Specialists

49-9021

Heating, Air Conditioning, & Refrigeration Mechanics & Installers

49-9051

Electrical Power-Line Installers & Repairers

Training Program

Training Provider

Landscaping and
Groundskeeping
Plant Nursery Operations and
Management
Turf and Turfgrass
Management
Agricultural Production
Operations, General
Aquaculture
Crop Production
Plant Nursery Operations and
Management
N/A
Agricultural Production
Operations, General
Crop Production
Forest Management/Forest
Resources Management
Natural Resources/
Conservation, General
Carpentry/Carpenter
N/A
Electrician
Painting/Painter and Wall
Coverer
Plumbing Technology/Plumber
N/A
Sheet Metal Technology/
Sheetworking
N/A
Carpentry/Carpenter
Electrician
N/A
N/A
Diesel Mechanics
Technology/Technician
Heating, A/C, Ventilation &
Refrigeration Maint.
Tech./Techn
N/A

Maui CC, Windward CC, Hawaii Job Corps
Center

74

Number of
Completers
2007
N/A

Maui CC

0

Maui CC

0

Maui CC, Hawaii CC

2

UH Hilo
Maui CC

0
3

Maui CC

0

N/A

N/A

Maui CC, Hawaii CC

2

Maui CC

3

Hawaii CC

0

UH Hilo

0

Hawaii CC, Maui CC, Honolulu CC
N/A
Honolulu CC, Maui CC, Hawaii CC

30
N/A
27

Maui CC, Hawaii Job Corps Center

N/A

Maui CC
N/A

0
N/A

Honolulu CC
N/A
Hawaii CC, Maui CC, Honolulu CC
Honolulu CC, Maui CC, Hawaii CC
N/A
N/A

8
N/A
30
27
N/A
N/A

Honolulu CC, Hawaii CC

12

Honolulu CC, New York Technical Institute

46

N/A

N/A

Appendix G
SOC
Code

Occupation Title

51-4000

Metal Workers & Plastics Workers

51-4121
51-8013
51-8093
53-3032
53-7000
53-7062
53-7081

Welders, Cutters, Solderers, & Brazers
Power Plant Operators
Petroleum Pump Systems Oper., Refinery Operators, & Gaugers
Truck Drivers, Heavy & Tractor-Trailer
Material Moving Workers
Laborers & Freight, Stock, & Material Movers, Hand
Refuse & Recyclable Material Collectors

Training Program
Sheet Metal Technology/
Sheetworking
Welding Technology/Welder
Welding Technology/Welder
N/A
N/A
N/A
N/A
N/A
N/A

Training Provider
Honolulu CC
Honolulu CC, Maui CC, Hawaii CC
Honolulu CC, Maui CC, Hawaii CC
N/A
N/A
N/A
N/A
N/A
N/A

Number of
Completers
2007
8
20
20
N/A
N/A
N/A
N/A
N/A
N/A

Note: List includes Invasive Species Eradication occupations. List does not include training providers that did not provide information on the completers of their programs.
Source: Occupations use the SOC (Standard Occupational Classification) coding system. Training program, provider, and completer information are compiled through surveys and are accessed on the
Hawaii Workforce Informer (HIWI) website – http://www.hiwi.org.
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Appendix H
CHARACTERISTICS OF THE INSURED UNEMPLOYED in Hawaii -- 2008
Characteristics of claimants who filed for unemployment insurance benefits in Hawaii for the week containing the 12th of each month

TOTAL

ANNUAL

% OF

ANNUAL

AVERAGE

TOTAL

AVERAGE

11,213

100.0

SEX

Male
Female

7,260
3,953

64.7
35.3

INDUSTRY

State
County
Agriculture/Forestry/Fishing
Mining
Utilities
Construction
Manufacturing
Wholesale Trade
Retail Trade
Transportation/Warehousing
Information
Finance/Insurance
Real Estate/Rental/Leasing
Professional/Technical Services
Management of Companies
Administrative/Waste Services
Educational Services
Health Care/Social Assistance
Arts/Entertainment/Recreation
Accommodation/Food Services
Other Services

258
37
268
2
6
3,298
260
178
624
894
240
192
219
303
38
1,186
66
387
135
1,324
245

2.3
0.3
2.4
0.0
0.1
29.4
2.3
1.6
5.6
8.0
2.1
1.7
2.0
2.7
0.3
10.6
0.6
3.5
1.2
11.8
2.2

Public Administration
Information not available

4
1,052

0.0
9.4

1-4 weeks
5-14 weeks
15 and over

4,485
4,304
2,424

40.0
38.4
21.6

AGE

OCCUPATION

DURATION

76

Under 22
22 to 24
25 to 34
35 to 44
45 to 54
55 to 64

% OF
TOTAL

265
588
2,620
2,707
2,802
1,819

2.4
5.2
23.4
24.1
25.0
16.2

65 and over

412

3.7

Management
Business/Financial Operations
Computer/Mathematical
Architecture/Engineering
Life/Physical/Social Science
Community/Social Services
Legal
Education/Training/Library
Arts/Entertainment/Sports
Healthcare Practitioner/Technical
Healthcare Support
Protective Service
Food Preparation/Serving
Building/Grounds Maintenance
Personal Care/Service
Sales Related
Office/Administrative Support
Farming/Fishing/Forestry
Construction/Extraction
Installation/Maintenance/Repair
Production
Transportation/Material Moving
Information not available

731
204
89
62
50
94
40

6.5
1.8
0.8
0.6
0.4
0.8
0.4

158
128
83
133
145
898
354
422
619
1,372
228
1,912
261
231
563
2,436

1.4
1.1
0.7
1.2
1.3
8.0
3.2
3.8
5.5
12.2
2.0
17.1
2.3
2.1
5.0
21.7

Appendix H
CHARACTERISTICS OF THE INSURED UNEMPLOYED in Hawaii -- 2008 (continued)
ANNUAL
AVERAGE

% OF
TOTAL

RACE
American Indian
Chinese
Filipino
Japanese
Other Asians
Black
Hawaiian
Other Pacific Islander
White & Latino
Others
Information not available

92
502
1,976
974
233
193
2,390
588
2,843
1,419
3

0.8
4.5
17.6
8.7
2.1
1.7
21.3
5.2
25.4
12.7
0.0

Note: Averages and percentages may not add due to rounding.
Source: Research & Statistics Office, Hawaii State Department of Labor & Industrial Relations, July 2009.
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Appendix I
Common Certifications in the RE and EE Industries
Certifications in the RE and EE sectors are associated with standards established by nationally recognized credentialing bodies.
Organizations that provide certifications commonly preferred or required by employers include:


The Association of Energy Engineers provides energy efficiency-related certifications for facilities managers, HVAC installers, and
other positions, including geothermal.



The North American Board of Energy Practitioners attributes certifications for photovoltaic (PV) and solar thermal installers, as well
as a more general, entry-level certificate in PV technology that can enhance a wide range of existing curricula from construction
and trades to engineering.



The Building Performance Institute (BPI) offers certifications for building analysts, heating and air conditioning professionals, and
others that incorporate significant knowledge about whole-systems design, energy efficiency, and renewable energy. BPI
certification is required for Energy Star contractors and is a preferred certification among employers in the building trades.



Energy Star provides online training to contractors on energy efficient building design.



Solar Energy International is a private training provider in Colorado that offers online and in-person courses in renewable
energy sectors that are highly regarded by some employers.



The Green Building Certification Institute runs the Leadership in Environmental and Energy Design (LEED) Accredited Professionals
program, a leading certification in the green building and facilities management fields.

Source: Jennifer Cleary and Allison Kopicki, Preparing the Workforce for a “Green Jobs” Economy, John J. Heldrich Center for Workforce
Development Research Brief, February 2009.
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1. List of “Green Increased Demand” Occupations

1. List of “Green Increased Demand” Occupations
(continued)

O*NETSOC Code
45-2011.00
17-3011.01
47-2011.00
53-3021.00
47-2051.00
17-2041.00
51-9011.00
51-8091.00
19-4031.00
19-2031.00
27-1021.00
15-1032.00
51-4011.00
47-2031.01
43-4051.00
51-4031.00
43-5032.00
51-4032.00
51-2022.00
49-2094.00
49-9051.00
47-2111.00
17-3023.01
51-2031.00
19-2041.00
25-9021.00

O*NET-SOC Title
Agricultural Inspectors
Architectural Drafters
Boilermakers
Bus Drivers, Transit and Intercity
Cement Masons and Concrete Finishers
Chemical Engineers
Chemical Equipment Operators and Tenders
Chemical Plant and System Operators
Chemical Technicians
Chemists
Commercial and Industrial Designers
Computer Software Engineers, Systems Software
Computer-Controlled Machine Tool Operators, Metal and
Plastic
Construction Carpenters
Customer Service Representatives
Cutting, Punching, and Press Machine Setters, Operators, and
Tenders, Metal and Plastic
Dispatchers, Except Police, Fire, and Ambulance
Drilling and Boring Machine Tool Setters, Operators, and
Tenders, Metal and Plastic
Electrical and Electronic Equipment Assemblers
Electrical and Electronics Repairers, Commercial and
Industrial Equipment
Electrical Power-Line Installers and Repairers
Electricians
Electronics Engineering Technicians
Engine and Other Machine Assemblers
Environmental Scientists and Specialists, Including Health
Farm and Home Management Advisors

O*NETSOC Code O*NET-SOC Title
45-1011.07 First-Line Supervisors/Managers of Agricultural Crop and
Horticultural Workers
45-1011.05 First-Line Supervisors/Managers of Logging Workers
49-1011.00 First-Line Supervisors/Managers of Mechanics, Installers, and
Repairers
51-1011.00 First-Line Supervisors/Managers of Production and Operating
Workers
33-3031.00 Fish and Game Wardens
19-4093.00 Forest and Conservation Technicians
45-4011.00 Forest and Conservation Workers
49-9098.00 Helpers--Installation, Maintenance, and Repair Workers
47-3012.00 Helpers--Carpenters
19-2043.00 Hydrologists
17-2112.00 Industrial Engineers
49-9041.00 Industrial Machinery Mechanics
11-3051.00 Industrial Production Managers
17-2111.01 Industrial Safety and Health Engineers
53-7051.00 Industrial Truck and Tractor Operators
47-2131.00 Insulation Workers, Floor, Ceiling, and Wall
53-7062.00 Laborers and Freight, Stock, and Material Movers, Hand
53-4011.00 Locomotive Engineers
19-2032.00 Materials Scientists
49-9044.00 Millwrights
51-9023.00 Mixing and Blending Machine Setters, Operators, and Tenders
11-9121.00 Natural Sciences Managers
29-9011.00 Occupational Health and Safety Specialists
47-2073.00 Operating Engineers and Other Construction Equipment Operators
51-8012.00 Power Distributors and Dispatchers
43-5061.00 Production, Planning, and Expediting Clerks
13-1021.00 Purchasing Agents and Buyers, Farm Products
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1. List of “Green Increased Demand” Occupations

2. List of “Green Enhanced Skills” Occupations

(continued)

(continued)

O*NETSOC Code
53-4031.00
47-4061.00
49-9021.02

O*NETSOC Code
17-3023.03
17-2071.00
17-3024.00
17-2072.00
11-9041.00
17-3025.00
17-2081.00
19-4091.00

O*NET-SOC Title
Railroad Conductors and Yardmasters
Rail-Track Laying and Maintenance Equipment Operators
Refrigeration Mechanics and Installers

47-2031.02 Rough Carpenters
51-4121.07
51-8021.00
47-2221.00
51-2041.00
51-2092.00
51-4121.06

Solderers and Brazers
Stationary Engineers and Boiler Operators
Structural Iron and Steel Workers
Structural Metal Fabricators and Fitters
Team Assemblers
Welders, Cutters, and Welder Fitters

11-9012.00
13-2051.00
11-1021.00
19-4041.02
19-4041.01
19-2042.00
47-4041.00
49-9021.01
17-3026.00
51-9061.00
17-1012.00
51-4041.00
49-9042.00
11-2021.00
17-2141.00
17-2161.00
19-4051.01
51-8011.00
29-9012.00
13-2052.00
47-2152.01

19-1023.00 Zoologists and Wildlife Biologists
Source: Greening of the World of Work: Implications for O*Net-SOC and
New and Emerging Occupations, The National Center for O*NET
Development, February 12, 2009.

2. List of “Green Enhanced Skills” Occupations
O*NETSOC Code
17-2011.00
19-4011.01
51-2011.00
23-1022.00
17-1011.00
19-2021.00
49-3023.02
17-2051.00
47-4011.00
47-2061.00
11-9021.00
47-5041.00

O*NET-SOC Title
Aerospace Engineers
Agricultural Technicians
Aircraft Structure, Surfaces, Rigging, and Systems Assemblers
Arbitrators, Mediators, and Conciliators
Architects, Except Landscape and Naval
Atmospheric and Space Scientists
Automotive Specialty Technicians
Civil Engineers
Construction and Building Inspectors
Construction Laborers
Construction Managers
Continuous Mining Machine Operators
80

O*NET-SOC Title
Electrical Engineering Technicians
Electrical Engineers
Electro-Mechanical Technicians
Electronics Engineers, Except Computer
Engineering Managers
Environmental Engineering Technicians
Environmental Engineers
Environmental Science and Protection Technicians,
Including Health
Farmers and Ranchers
Financial Analysts
General and Operations Managers
Geological Sample Test Technicians
Geophysical Data Technicians
Geoscientists, Except Hydrologists and Geographers
Hazardous Materials Removal Workers
Heating and Air Conditioning Mechanics and Installers
Industrial Engineering Technicians
Inspectors, Testers, Sorters, Samplers, and Weighers
Landscape Architects
Machinists
Maintenance and Repair Workers, General
Marketing Managers
Mechanical Engineers
Nuclear Engineers
Nuclear Equipment Operation Technicians
Nuclear Power Reactor Operators
Occupational Health and Safety Technicians
Personal Financial Advisors
Pipe Fitters and Steamfitters
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2. List of “Green Enhanced Skills” Occupations

2. List of “Green Enhanced Skills” Occupations

(continued)

(continued)

O*NETSOC Code
47-2152.02
51-8013.00
27-3031.00
53-7081.00
27-3022.00
47-2181.00
41-4011.00

O*NET-SOC Title
Plumbers
Power Plant Operators
Public Relations Specialists
Refuse and Recyclable Material Collectors
Reporters and Correspondents
Roofers
Sales Representatives, Wholesale and Manufacturing, Technical
and Scientific Products
51-9012.00 Separating, Filtering, Clarifying, Precipitating, and Still
Machine Setters, Operators, and Tenders
47-5013.00 Service Unit Operators, Oil, Gas, and Mining
47-2211.00 Sheet Metal Workers

O*NETSOC Code
43-5071.00
19-1031.01
11-3071.02
13-1073.00
11-3071.01
53-6051.07

O*NET-SOC Title
Shipping, Receiving, and Traffic Clerks
Soil and Water Conservationists
Storage and Distribution Managers
Training and Development Specialists
Transportation Managers
Transportation Vehicle, Equipment and Systems Inspectors,
Except Aviation
53-3032.00 Truck Drivers, Heavy and Tractor-Trailer
19-3051.00 Urban and Regional Planners
13-1022.00 Wholesale and Retail Buyers, Except Farm Products
Source: Greening of the World of Work: Implications for O*Net-SOC and
New and Emerging Occupations, The National Center for O*NET
Development, February 12, 2009.

3. List of “Green New and Emerging” Occupations
New and Emerging Occupation
Air Quality Control Specialists
Automotive Engineering Technicians*

Automotive Engineers*

Biochemical Engineers*
Biofuels/Biodiesel Technology and Product
Development Managers
Biofuels Production Managers

Description
Perform a wide range of air quality compliance duties including equipment and facility permitting, compliance
auditing, emissions control research, recordkeeping and reporting, participation in planning processes.
Assist engineers in determining the practicality of proposed product design changes, and plan and carry out
tests on experimental test devices and equipment for performance, durability and efficiency.
Develop new or improved designs for vehicle structural members, engines, transmissions and other vehicle
systems, using computer-assisted design technology. Direct building, modification, and testing of vehicle and
components.
Apply knowledge of biology, chemistry, and engineering to develop usable, tangible products. Solve problems
related to materials, systems and processes that interact with humans, plants, animals, microorganisms, and
biological materials.
Define, plan, or execute biofuels/biodiesel research programs that evaluate alternative feedstock and process
technologies with near-term commercial potential.
Manage operations at biofuels power generation facilities. Collect and process information on plant
performance, diagnose problems, and design corrective procedures.
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3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation

Biofuels Processing Technicians
Biomass Plant Engineers
Biomass Production Managers
Biomass Plant Technicians
Brownfield Redevelopment Specialists and
Site Managers
Carbon Capture and Sequestration Systems
Installers
Carbon Credit Traders
Carbon Trading Analysts
Chief Sustainability Officers
Climate Change Analysts
Compliance Managers*

Electrical Engineering Technologists*
Electromechanical Engineering
Technologists*
Electronics Engineering Technologists*
Energy Auditors*
Energy Brokers*

Energy Engineers*

Description
Calculate, measure, load, mix, and process refined feedstock with additives in fermentation or reaction process
vessels and monitor production process. Perform, and keep records of, plant maintenance, repairs, and safety
inspections.
Design plants that generate electricity from the combustion of biomass.
Manage operations at biomass power generation facilities. Direct work activities at plant, including supervision of
operations and maintenance staff.
Control and monitor biomass plant activities and perform maintenance as needed.
Participate in planning and directing cleanup and redevelopment of contaminated properties for reuse. Does not
include properties sufficiently contaminated to qualify as Superfund sites.
Install and maintain carbon energy capture or carbon sequestration facilities.
Represent companies in the sale and purchase of carbon emissions permits.
Analyze pricing and risks of carbon trading products; develop solutions to help clients hedge carbon exposure and
risk.
Communicate and coordinate with management, shareholders, customers, and employees to address sustainability
issues. Enact or oversee a corporate sustainability strategy.
Research and analyze policy developments related to climate change. Make climate-related recommendations for
actions such as legislation, awareness campaigns, or fundraising approaches.
Plan, direct, or coordinate activities of an organization to ensure compliance with ethical or regulatory standards.
Apply engineering theory and technical skills to support electrical engineering activities such as process control,
electrical power distribution, and instrumentation design. Prepare layouts of machinery and equipment, plan the
flow of work, conduct statistical studies and analyze production costs.
Apply engineering theory and technical skills to support electromechanical engineering activities such as
computer-based process control, instrumentation, and machine design. Prepare layouts of machinery and
equipment, plan the flow of work, conduct statistical studies and analyze production costs.
Apply engineering theory and technical skills to support electronics engineering activities such as electronics
systems and instrumentation design and digital signal processing.
Conduct energy audits of buildings, building systems and process systems. May also conduct investment grade
audits of buildings or systems.
Purchase or sell energy for customers.
Design, develop, and evaluate energy-related projects and programs to reduce energy costs or improve energy
efficiency during the designing, building, or remodeling stages of construction. May specialize in electrical
systems; heating, ventilation, and air-conditioning (HVAC) systems; green buildings; lighting; air quality; or
energy procurement.
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3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation

Description
Collaborate with field and biology staff to oversee the implementation of restoration projects and to develop new
products. Process and synthesize complex scientific data into practical strategies for restoration, monitoring or
Environmental Restoration Planners
management.
Guide clients such as manufacturers, organic farms, and timber companies through the process of being certified as
Environmental Certification Specialists
green.
Environmental Economists
Assess and quantify the benefits of environmental alternatives, such as use of renewable energy resources.
Develop quantitative financial products used to inform individuals and financial institutions engaged in saving,
lending, investing, borrowing, or managing risk. Investigate methods for financial analysis to create mathematical
Financial Quantitative Analysts*
models used to develop improved analytical tools and advanced financial investment instruments.
Research rates, routings, or modes of transport for shipment of products. Maintain awareness of regulations
affecting the international movement of cargo. Make arrangements for additional services such as storage and
Freight Forwarders*
inland transportation.
Design, evaluate, modify, and construct fuel cell components and systems for transportation, stationary, or portable
Fuel Cell Engineers*
applications.
Fuel Cell Technicians*
Install, operate, and maintain integrated fuel cell systems in transportation, stationary, or portable applications.
Assist scientists, technologists, and related professionals in building, maintaining, modifying, and using geographic
information systems (GIS) databases. May also perform some custom application development and provide user
Geographic Information Systems
Technicians*
support.
Research and develop geospatial technologies. May produce databases, perform applications programming or
coordinate projects. May specialize in areas such as agriculture, mining, health care, retail trade, urban planning or
Geospatial Information Scientists and
Technologists*
military intelligence.
Manage operations at geothermal power generation facilities. Maintain and monitor geothermal plant equipment
Geothermal Production Managers
for efficient and safe plant operations.
Perform technical activities at power plants or individual installations necessary for the generation of power from
geothermal energy sources. Monitor and control operating activities at geothermal power generation facilities and
perform maintenance and repairs as necessary. Install, test, and maintain residential and commercial geothermal
heat pumps.
Geothermal Technicians
Green Marketers
Create and implement methods to market green products and services.
Greenhouse Gas Emissions Permitting
Conduct data gathering, data analysis, calculation, inventories and reduction planning, and be familiar with
Consultants
emerging regulations on greenhouse gas management.
Greenhouse Gas Emissions Report Verifiers Conduct data audits of reported greenhouse gas emissions inventories.
Monitor and control activities associated with hydropower generation. Operate plant equipment, such as turbines,
pumps, valves, gates, fans, electric control boards, and battery banks. Monitor equipment operation and
performance and make necessary adjustments to ensure optimal performance. Perform equipment maintenance and
repair as necessary.
Hydroelectric Plant Technicians
83

84Appendix

J

3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation
Hydroelectric Production Managers

Industrial Ecologists
Industrial Engineering Technologists*

Investment Underwriters*
Logistics Analysts*

Logistics Engineers*
Logistics Managers*

Manufacturing Engineering Technologists*

Manufacturing Engineers*

Manufacturing Production Technicians*

Mechanical Engineering Technologists*
Mechatronics Engineers*
Methane Capturing System
Engineers/Installers/Project Managers
Methane/Landfill Gas Collection System
Operators

Description
Manage operations at hydroelectric power generation facilities. Maintain and monitor hydroelectric plant
equipment for efficient and safe plant operations.
Study or investigate industrial production and natural ecosystems to achieve high production, sustainable resources,
and environmental safety or protection. May apply principles and activities of natural ecosystems to develop models
for industrial systems.
Apply engineering theory and technical skills to support industrial engineering activities such as quality control,
inventory control and material flow methods. May conduct statistical studies and analyze production costs.
Intermediate between corporate issuers of securities and clients regarding private equity investments. Underwrite
the issuance of securities to provide capital for client growth. Negotiate and structure the terms of mergers and
acquisitions.
Analyze product delivery or supply chain processes to identify or recommend changes. May manage route activity
including invoicing, electronic bills, and shipment tracing.
Design and analyze operational solutions for projects such as transportation optimization, network modeling,
process and methods analysis, cost containment, capacity enhancement, routing and shipment optimization, and
information management.
Plan, direct, or coordinate purchasing, warehousing, distribution, forecasting, customer service, or planning
services. Manage logistics personnel and logistics systems and direct daily operations.
Apply engineering theory and technical skills to support manufacturing engineering activities. Develop tools,
implement designs and integrate machinery, equipment and computer technologies to ensure effective
manufacturing processes.
Apply knowledge of materials and engineering theory and methods to design, integrate, and improve manufacturing
systems or related processes. May work with commercial or industrial designers to refine product designs to
increase producibility and decrease costs.
Apply knowledge of manufacturing engineering systems and tools to set up, test, and adjust manufacturing
machinery and equipment, using any combination of electrical, electronic, mechanical, hydraulic, pneumatic and
computer technologies.
Apply engineering theory and technical skills to support mechanical engineering activities such as generation,
transmission and use of mechanical and fluid energy. Prepare layouts of machinery and equipment and plan the
flow of work. May conduct statistical studies and analyze production costs.
Apply knowledge of mechanical, electrical, and computer engineering theory and methods to the design of
automation, intelligent systems, smart devices, or industrial systems control.
Design gas recovery systems and oversee installation and development process, including recovery modeling,
permitting, specifications preparation and project oversight. Develop client relationships and arrange for sales of
energy.
Direct daily operations, maintenance, or repair of landfill gas projects, including maintenance of daily logs,
determination of service priorities, and compliance with reporting requirements.
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3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation
Methane/Landfill Gas Generation System
Technicians

Description
Monitor, operate, and maintain landfill gas collection system components and environmental monitoring and
control systems.
Apply knowledge of electronic and mechanical engineering theory and methods, as well as specialized
Microsystems Engineers*
manufacturing technologies, to design and develop microelectromechanical systems (MEMS) devices.
Design, develop, and supervise the production of materials, devices, and systems of unique molecular or
macromolecular composition, applying principles of nanoscale physics and electrical, chemical, and biological
Nanosystems Engineers*
engineering.
Operate commercial-scale production equipment to produce, test, and modify materials, devices, and systems of
Nanotechnology Engineering Technicians* molecular or macromolecular composition. Work under the supervision of engineering staff.
Implement production processes for nanoscale designs to produce and modify materials, devices, and systems of
unique molecular or macromolecular composition. Operate advanced microscopy equipment to manipulate
Nanotechnology Engineering Technologists* nanoscale objects. Work under the supervision of engineering staff.
Apply knowledge of engineering and mathematical theory and methods to design technologies specializing in light
Photonics Engineers*
information and light energy.
Build, install, test, and maintain optical and fiber optic equipment such as lasers, lenses and mirrors using
Photonics Technicians*
spectrometers, interferometers, or related equipment.
Apply geospatial technologies, including geographic information systems (GIS) and Global Positioning System
(GPS), to agricultural production and management activities, such as pest scouting, site-specific pesticide
application, yield mapping, and variable-rate irrigation. May use computers to develop and analyze maps and
remote sensing images to compare physical topography with data on soils, fertilizer, pests or weather.
Precision Agriculture Technicians*
Prepare and sort materials or products for recycling. Identify and remove hazardous substances. Dismantle
Recycling and Reclamation Workers
components of products such as appliances.
Recycling Coordinators
Regulatory Affairs Managers*
Regulatory Affairs Specialists*
Remote Sensing Scientists and
Technologists*
Remote Sensing Technicians*
Risk Management Specialists*
Robotics Engineers*

Supervise curbside and drop-off recycling programs for municipal governments or private firms.
Plan, direct, or coordinate production activities of an organization to ensure compliance with regulations and
standard operating procedures.
Coordinate and document internal regulatory processes, such as internal audits, inspections, license renewals or
registrations. May compile and prepare materials for submission to regulatory agencies.
Apply remote sensing principles and methods to analyze data and solve problems in areas such as natural resource
management, urban planning, and homeland security. May develop new analytical techniques and sensor systems or
develop new applications for existing systems.
Apply remote sensing technologies to assist scientists in areas such as natural resources, urban planning, and
homeland security. May prepare flight plans and sensor configurations for flight trips.
Analyze and make decisions on risk management issues by identifying, measuring and managing operational and
enterprise risks for an organization.
Research, design, develop, and test robotic applications.
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3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation
Robotics Technicians*
Securities and Commodities Traders*
Solar Energy Installation Managers

Solar Photovoltaic Installers
Solar Power Plant Technicians
Solar Sales Representatives and Assessors

Solar Energy Systems Engineers
Solar Thermal Installers and Technicians
Solar Thermoelectric Plant/Concentrating
Thermal Power (CSP) Plant Operators

Supply Chain Managers*
Sustainability Specialists
Sustainable Design Specialists
Testing Adjusting and Balancing TAB
Technicians

Transportation Engineers*
Transportation Planners*
Validation Engineers*

Description
Build, install, test, and maintain robotic equipment or related automated production systems.
Buy and sell securities and commodities to transfer debt, capital, or risk. Establish and negotiate unit prices and
terms of sale.
Direct work crews installing residential or commercial solar photovoltaic or thermal systems.
Assemble, install, or maintain solar photovoltaic (PV) systems on roofs or other structures in compliance with site
assessment and schematics. May include measuring, cutting, assembling, and bolting structural framing and solar
modules. May perform minor electrical work such as current checks.
Monitor and repair the instrumentation, controls, and electrical systems in a utility-scale solar power generating
facility.
Contact new or existing customers to determine their solar equipment needs, suggest systems or equipment, or
estimate costs.
Perform site-specific engineering analysis or evaluation of energy efficiency and solar projects involving
residential, commercial, or industrial customers. Design solar domestic hot water and space heating systems for
new and existing structures, applying knowledge of structural energy requirements, local climates, solar technology,
and thermodynamics.
Install or repair solar energy systems designed to collect, store, and circulate solar-heated water for residential,
commercial or industrial use.
Direct the operations of a commercial solar-generated power production plant.
Direct, or coordinate production, purchasing, warehousing, distribution, or financial forecasting services and
activities to limit costs and improve accuracy, customer service and safety. Examine existing procedures and
opportunities for streamlining activities to meet product distribution needs. Direct the movement, storage, and
processing of inventory.
Address organizational sustainability issues, such as waste stream management, green building practices, and green
procurement plans.
Design from the outset for recycling, reuse or remanufacturing.
Test, adjust, and balance HVAC systems so they perform as designed.
Develop plans for surface transportation projects according to established engineering standards and state or federal
construction policy. Prepare plans, estimates, or specifications to design transportation facilities. Plan alterations
and modifications of existing streets, highways, or freeways to improve traffic flow.
Prepare studies for proposed transportation projects. Gather, compile, and analyze data. Study the use and
operation of transportation systems. Develop transportation models or simulations.
Design and plan protocols for equipment and processes to produce products meeting internal and external purity,
safety, and quality requirements.
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3. List of “Green New and Emerging” Occupations (continued)
New and Emerging Occupation

Description
Design or implement programs and strategies related to water resource issues such as supply, quality, and
Water Resource Specialists
regulatory compliance issues.
Design or oversee projects involving provision of fresh water, disposal of wastewater and sewage, or prevention of
flood-related damage. Prepare environmental documentation for water resources, regulatory program compliance,
Water/Wastewater Engineers
data management and analysis, and field work. Perform hydraulic modeling and pipeline design.
Perform a variety of activities to weatherize homes and make them more energy efficient. Duties include repairing
windows, insulating ducts, and performing heating, ventilating, and air-conditioning (HVAC) work. May perform
Weatherization Installers and Technicians
energy audits and advise clients on energy conservation measures.
Wind Energy Operations Managers
Manage wind field operations, including personnel, maintenance activities, financial activities, and planning.
Lead or manage the development and evaluation of potential wind energy business opportunities, including
Wind Energy Project Managers
environmental studies, permitting, and proposals. May also manage construction of projects.
Wind Energy Engineers
Design underground or overhead wind farm collector systems and prepare and develop site specifications.
Inspect, diagnose, adjust, or repair wind turbines. Perform maintenance on wind turbine equipment including
Wind Turbine Service Technicians
resolving electrical, mechanical, and hydraulic malfunctions.
* denotes N&E occupations previously identified in in-demand industry clusters.
Source: Greening of the World of Work: Implications for O*Net-SOC and New and Emerging Occupations, The National Center for O*NET Development,
February 12, 2009.
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Profiles of Green Occupations and their Equivalent Career Kokua (CK) Occupations
Solar PV installer
Description: Install and maintain solar photovoltaic (PV) systems on roofs or other structures. They set solar panels with PV cells, connect panels
to the inverter, and connect the inverter to the power grid. They measure, cut, assemble, and bolt the frame and solar modules. They also perform
minor electrical work.
Min. education requirement: High school diploma or equivalent to a master’s degree, depending on related experience and specialty. Applicants
may qualify for certification with a 2-year or 4-year degree in electrical construction related, electrical engineering or technology, or renewable
energy technology. Applicants may also qualify with related electrical and construction experience including experience installing PV systems.
Certification: The North American Board of Certified Energy Practitioners (NABCEP) offers the PV installer certification. NABCEP certification
and a contractors license may be preferred.
Experience: Background in construction and related solar and electrical experience may be preferred. Roofers and electricians who have
previous solar experience may qualify.
Growth potential: During 2008, many businesses in Hawaii were busy installing PV systems for commercial buildings. Demand for solar energy
was partly due to higher electricity prices and interest in tax credits. While demand has come mainly from businesses, PV systems for homes also
increased. At least three solar farms are planned or being studied in Hawaii. Lot of sun in Hawaii makes Hawaii a good market for solar energy.
Employer type: private firms
Related careers: construction worker, electrician, roofer, electrical engineering technician, contractor.
Related ONET Occupation: installation, maintenance, & repair workers, all other.49-9099.99
-Heating and air conditioning mechanics and installers 49-9021.01
Related SOC Occupation: Heating, air conditioning, and refrigeration mechanics and installers 49-9021.
Related CK Occupation: Heating and cooling system mechanics
Description: Install heating units, air conditioning, and refrigeration units. They assemble ductwork and fuel or refrigerant lines and connect it to
the equipment.
Salary (mid 50% statewide): $31,810-56,310/yr.
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Min. education requirement: high school diploma or equivalent, certificate or associate degree or apprenticeship training of around four years.
Certification: certified to handle refrigerants properly
Experience: several years as a helper.
Growth potential: average employment growth through 2016 in Hawaii.
Employer type: heating and cooling system installation companies, electrical contractors, heating and cooling system retailers.
Total employment: 680
Skills and abilities:
Heating and cooling system mechanics need to:
Communicate
•
•
•

Listen to others, understand, and ask questions.
Read and understand written information.
Express ideas clearly when speaking or writing.

Reason and Problem Solve
•
•
•
•
•
•
•
•
•
•
•

Notice when something is wrong or is likely to go wrong.
Understand new information or materials by studying and working with them.
Analyze ideas and use logic to determine their strengths and weaknesses.
Identify problems and review information. Develop, review, and apply solutions.
Use reasoning to discover answers to problems.
Identify ways to measure and improve system performance.
Determine how a system should work. Study how changes in conditions affect outcomes.
Combine several pieces of information and draw conclusions.
Follow guidelines to arrange objects or actions in a certain order.
Judge the costs and benefits of a possible action.
Concentrate and not be distracted while performing a task.
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Use Math and Science
•

Use math and science skills to solve problems.

Manage Oneself, People, Time, and Things
•
•
•

Manage the time of self and others.
Check how well one is learning or doing something.
Obtain needed equipment, facilities, and materials and oversee their use.

Work with People
•
•
•
•
•

Use several methods to teach others how to do something.
Be aware of others' reactions and change behavior in relation to them.
Look for ways to help people.
Solve problems by bringing others together to discuss differences.
Persuade others to approach things differently.

Work with Things
•
•
•
•
•
•
•
•

Determine the causes of technical problems and find solutions for them.
Repair machines or systems.
Install equipment, machines, wiring, or programs to meet specifications.
Maintain equipment on a routine basis. Determine when and what kind of maintenance is needed.
Watch gauges, dials, and output to make sure a machine is working properly.
Determine the tools and equipment needed to do a job.
Operate and control equipment.
Analyze needs and requirements when designing products.

Perceive and Visualize
•

Imagine how something will look if it is moved around or its parts are rearranged.

*********************************************************************************************************************

90

Appendix K
Solar water heater installers
Description: Install and repair water heating systems which collect and circulate solar heated water for residential, commercial or

other use. They repair and replace parts and inspect the electrical system.
Min. education requirement:
High school diploma or equivalent
Training:
Training for plumbers, workshops for contractors. A few community colleges and manufactuers and distributors may offer courses for solar water
heater installation for licensed plumbers.
Certification:
Plumber’s license, contractor’s license, solar thermal installer certificate.
Required experience:
Construction related experience in plumbing, heating, mechanical installation.
Growth potential: Passage of law in Hawaii requiring with a few exceptions that all new single family homes built in Hawaii after January 1, 2010
be equipped with solar water heaters; incentives including low-interest loans and tax credits offered.
Employer type:
Private firms
Related careers:
Electrician
Related ONET Occupation:
Heating and air conditioning mechanics and installers 49-9021.01
Related SOC Occupation:
Heating, air conditioning, and refrigeration mechanics and installers 49-9021.
Related CK Occupation: Heating and cooling system mechanics
Description: Install heating units, air conditioning, and refrigeration units. They assemble ductwork and fuel or refrigerant lines and

connect it to the equipment.
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Salary (mid 50% statewide): $31,810-56,310/yr.
Min. education requirement: high school diploma or equivalent, certificate or associate degree or apprenticeship training of around four years.
Certification: certified to handle refrigerants properly
Experience: several years as a helper.
Growth potential: average employment growth through 2016 in Hawaii.
Employer type: heating and cooling system installation companies, electrical contractors, heating and cooling system retailers.
Total employment: 680
Skills and abilities:
Heating and cooling system mechanics need to:
Communicate
•
•
•

Listen to others, understand, and ask questions.
Read and understand written information.
Express ideas clearly when speaking or writing.

Reason and Problem Solve
•
•
•
•
•
•
•
•
•
•
•

Notice when something is wrong or is likely to go wrong.
Understand new information or materials by studying and working with them.
Analyze ideas and use logic to determine their strengths and weaknesses.
Identify problems and review information. Develop, review, and apply solutions.
Use reasoning to discover answers to problems.
Identify ways to measure and improve system performance.
Determine how a system should work. Study how changes in conditions affect outcomes.
Combine several pieces of information and draw conclusions.
Follow guidelines to arrange objects or actions in a certain order.
Judge the costs and benefits of a possible action.
Concentrate and not be distracted while performing a task.
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Use Math and Science
•

Use math and science skills to solve problems.

Manage Oneself, People, Time, and Things
•
•
•

Manage the time of self and others.
Check how well one is learning or doing something.
Obtain needed equipment, facilities, and materials and oversee their use.

Work with People
•
•
•
•
•

Use several methods to teach others how to do something.
Be aware of others' reactions and change behavior in relation to them.
Look for ways to help people.
Solve problems by bringing others together to discuss differences.
Persuade others to approach things differently.

Work with Things
•
•
•
•
•
•
•
•

Determine the causes of technical problems and find solutions for them.
Repair machines or systems.
Install equipment, machines, wiring, or programs to meet specifications.
Maintain equipment on a routine basis. Determine when and what kind of maintenance is needed.
Watch gauges, dials, and output to make sure a machine is working properly.
Determine the tools and equipment needed to do a job.
Operate and control equipment.
Analyze needs and requirements when designing products.

Perceive and Visualize
•

Imagine how something will look if it is moved around or its parts are rearranged.

************************************************************************************************************
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Wind Turbine Technicians
Description: wind turbine technicians work on platforms and towers over 250 feet above the ground to inspect, repair, diagnose, and adjust
turbines on wind farms. They perform scheduled maintenance on wind turbine equipment including resolving electrical, mechanical, and
hydraulic malfunctions.
Min. education requirement: High school diploma or equivalent
Training: Training in wind turbine technology is offered at a few community colleges. Certificate and associate in applied science degree
programs are available.
Required experience: Must have electrical and mechanical skills.
Growth potential: Plans for more wind turbines on Maui, Lanai, and possibly Molokai and to have 70 percent of the state’s electricity from
renewable sources by 2030.
Employer type: private firms, government, power plants/facilities
Related careers: Electrician
Related ONET Occupation: Industrial machinery mechanics 49-9041.00
Related SOC Occupation: Industrial machinery mechanics 49-9041
Related CK Occupation: Industrial machinery mechanics
Description: install, maintain, and fix machinery in factories.
Salary (mid 50% statewide): $40,510-59,470/yr.
Min. educational requirements: high school diploma or equivalent, formal training program or a 4-year apprenticeship program.
Certification: none
Experience: Employers may prefer persons who have experience repairing machinery.
Growth potential: much faster than average employment growth through 2016 in Hawaii.
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Employer type: industrial machinery sales companies, motor vehicle parts manufacturers, electric power generation and transmission plants, and
plastic product manufacturers.
Total employment: 500
Skills and abilities:
Industrial machinery mechanics need to:
Communicate
•
•
•

Read and understand written information.
Listen to others, understand, and ask questions.
Express ideas clearly when speaking.

Reason and Problem Solve
•
•
•
•
•
•
•
•
•
•

Analyze ideas and use logic to determine their strengths and weaknesses.
Understand new information or materials by studying and working with them.
Identify problems and review information. Develop, review, and apply solutions.
Follow guidelines to arrange objects or actions in a certain order.
Notice when something is wrong or is likely to go wrong.
Use reasoning to discover answers to problems.
Judge the costs and benefits of a possible action.
Concentrate and not be distracted while performing a task.
Combine several pieces of information and draw conclusions.
Make sense of information that seems without meaning or organization.

Use Math and Science
•
•

Use math skills to solve problems.
Manage Oneself, People, Time, and Things

Manage the time of self and others
•

Check how well one is learning or doing something.
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Work with People
•
•

Change behavior in relation to others’ actions.
Use several methods to learn or teach new things.

Work with Things
•
•
•
•
•
•
•
•

Repair machines or systems.
Determine the causes of technical problems and find solutions for them.
Maintain equipment on a routine basis. Determine when and what kind of maintenance is needed.
Determine the tools and equipment needed to do a job.
Install equipment, machines, wiring, or programs to meet specifications.
Watch gauges, dials, and output to make sure a machine is working properly.
Operate and control equipment.
Test and inspect products or processes. Evaluate quality or performance.

Perceive and Visualize
•
•
•

Imagine how something will look if it is moved around or its parts are rearranged.
Identify a pattern (a figure, object, word, or sound) that is hidden in distracting material.
Quickly and accurately compare letters, numbers, objects, pictures, or patterns.

*********************************************************************************************************************
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More green-type jobs and their training requirements:
Category

Occupation

Building Design Professionals

Architects
Engineers

What and why the need for “Green” training?
Specific training is needed to design green buildings that can be
achieved by certification through the American Institute of
Architects; American Society of Heating, Refrigerating, AirConditioning Engineers; International Code Council; Leadership
in Energy and Environmental Design; and other professional
organizations.
BCs will have to be current with energy codes when examining
plans, visiting construction sites, and testing and measuring
equipment to ensure that buildings are equipped and function per
plan. HERS raters will perform similar functions for residences.
The integration of fluctuating solar and wind sources plus other
off-grid suppliers and the use of industrial-grade fuel cells
combined with batteries to deliver power during peak demand
times will require extremely skilled programming to ensure a high
grade electricity delivery.
“Building science” training needed to understand why specific
building practices are necessary and why different equipment is
specified, i.e., AC ducting requires a special course.
Diesel and biodiesel-powered generators of distributed electricity
at resorts, hospitals, and other large facilities will require
monitoring and maintenance by highly skilled personnel.
High skill is required to ensure a steady input of material and
output of reliable electricity. The modularization of WTE plants
permits distributed siting, including at existing landfills.
Designers, installers, and maintenance personnel must be highly
trained to handle the variable air volume and extremely accurate
indoor air quality sensors on the more efficient, new and existing
HVAC systems.

Building Commissioners (BC)
Home Energy Rating Systems
(HERS) raters

High Skill Trades Requiring
College Training

Smart Grid Professionals such as
Computer Programmers
Computer Operators

Contractors

Distributed Generation Operators
Waste-to-Energy (WTE) Plant
Operators

High Skill Jobs Requiring
Vocational Education

Air Conditioning Installers and
Mechanics

97

Appendix L
Category

High Skill Jobs Requiring Vocational
Education (continued)

Occupation

Window Film Installers
Compost and Mulch
Manufacturing involving Heavy
Machinery Operators, Winrow
Maintainers, and Unskilled Sorters

Tremendous potential for retrofitting security lighting, sports
lighting, street lighting, public garage lighting, and the entire
spectrum of indoor lighting to luminaries that consume less
electricity. Financial incentives will spur industry growth.
Journeymen electricians will need on-the-job training.
These are growth industries. Roofers can achieve the needed
skills with on-the-job training.
Vocational training needed by plumbers to learn gray water skills
for salvaging gray water from washing machines and showers to
drain directly into landscaping or into holding tanks for landscape
watering. Retailers will also need training about the new
equipment they are stocking.
In anticipation that algae will emerge as Hawaii’s principal biofuel
crop, new jobs will increase for (A) and (B) to continually monitor
the process and product for improvement, for (C) to prepare sites
and moving the product from pond to plant, and for (D) type
workers to bring the product from factory to market. These high
to moderate income jobs should number in the hundreds for each
county several years from now.

Lighting Retrofitters
Semi-Skilled Trades Achieved
by On-The- Job Training

Skylight and Solar Fan Installers

Pollution Mitigation

Plumbers
Retailers

Renewable Energy

Doctoral researchers (A)
Lab Technicians (B)
Heavy Equipment Operators (C)
High Skilled Processors (D)
High Skilled Plant Operators (D)
Skilled/Semi-skilled Laborers (D)

What and why the need for “Green” training?
As high-solar reflectance, high visibility window film become
increasingly popular as a means to increase home and building
comfort and to lower electricity usage, more of these skilled
workers will be needed for this precise art, requiring extensive
training and a high level of manual dexterity.
As the collection of green waste expands, additional workers will
be needed. Winrow maintainers do watering and temperature
measuring.

Source: Howard Wiig, Institutional Energy Analyst, Hawaii State Department of Business, Economic Development and Tourism, August 10, 2009.
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